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http://ecb jrc.ec.europa.eu/esis/index.php?PGM=hpv

OECD/HPV Program, SIDS Dossier, assessed at SIAM 18—
FEB-2000
http://ecb jrc.ec.europa.eu/esis/index.php?PGM=hpv

REHSB

PR B QAR S

[EEE %4

48 L 258 4R 5 (FE )

10 1 E IR (BFEHS)

|8 25 F5@ 88 (A—)LFFLR)

BEEERR

EE

1.03 A5 —5F{f

DETAILS ON CHEMICAL CATEGORY

1.1 — R E &R

GENERAL SUBSTANCE INFOMATION

MEDEAT ARIEEY ARILEY
MEDE-CHEV-BREDER =
YIEERIRAE (20°C, 1013hPa)  [i&fK FES
HE(EE E8%) -
B ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
MEDEAT ARIEEY AHRILEY
MEDE-CHEV-BREDER =
#IRRYIRAE (20°C, 1013hPa)  [E{K [ELES
HE(EE E5%) -
B ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
MEDIAT AHRILEY

ARILEY

MEOE-[CEL-BREDER

) IBAIKEE (20°C, 1013hPa)

FRLTE

BFRL TN

fHE(EE E8%) -

H ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EZ =

MBEDIAT ARIEEY AHRILEY

MEDE-CHEV-BREDER =

YIEEROIRAE (20°C, 1013hPa)  [i&fK FES

HE(EE E5%) _

HiE =

#EE -

MEDEIAT HERIEEY AEELEY

BEOR-“EL-BREOER =

IRAYIRAE (20°C, 1013hPa)  [E(E [ElES

fiE (e S5%) -

H —

EZ =

MEDIAT ARILEY

ARILEY

MEOE-[CHEL-BREDER

) IBEIREE (20°C, 1013hPa)

FRLTEN

BRLTEN

MEEE/FE%)
B

Ez




MEDZIAT

BIRLTEEN

BRLTEN

MEDE-HEL - BRREDER

IRAYIRAE (20°C, 1013hPa)  [EIRL TS BEIRL TS
fiE (e S5%) -
Hig ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EE -
1.2 T4
IMPURITIES
1.3 0¥
ADDITIVES
1.4 5%
SYNONYMS
E %1 1,1'= Methylenebis(isocyanatobenzene) 1,1'= Methylenebis(isocyanatobenzene)
Higt Bayer AG Leverkusen Bayer AG Leverkusen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EE -
B %1 1,1'-Methylenebis(isocyanatobenene) 1,1'-Methylenebis(isocyanatobenene)
Higt Bayer AG Leverkusen Bayer AG Leverkusen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EE -
B &1 1,1'-Methylenebis(isocyanatobenzene) 1,1'-Methylenebis(isocyanatobenzene)
H Dow Portugal Productos Quimicos, Lda. Estarreja Dow Portugal Productos Quimicos, Lda. Estarreja
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade DOW Deutschland Inc., Werk Stade Stade
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade 5 DOW Deutschland Inc., Werk Stade Stade 5
EE -
ME -1 1,1, METHYLENEBIS (4-ISOCYANATO BENZENE) 1,1, METHYLENEBIS (4-ISOCYANATO BENZENE)
H Shell Nederland Chemie B.V. Hoogvliet—Rotterdam Shell Nederland Chemie B.V. Hoogvliet—Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EE -
WE 21 1.1'-Methylenebis(isocyanatobenzene) 1.1’-Methylenebis(isocyanatobenzene)
Hg ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
WEL-1 2.4'/4.4-Diphenylmethandiisocyanat 2.4'/4.4-Diphenylmethandiisocyanat
Hig BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
BASF AG Ludwigshafen BASF AG Ludwigshafen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
WEL-1 4,4]-methyl-m—phenylenediisocyanate 4,4]-methyl-m-phenylenediisocyanate
Hig Bayer Shell Isocyanates N.V. Antwerpen Bayer Shell Isocyanates N.V. Antwerpen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
WEL-1 Benzene, 1,1'-methylenebis[isocyanato— (9CI) Benzene, 1,1'-methylenebis[isocyanato— (9CI)
Hig BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
BASF AG Ludwigshafen BASF AG Ludwigshafen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
MEZ-1 CARADATE 30 CARADATE 30
Hig Shell Nederland Chemie B.V. Hoogvliet—-Rotterdam Shell Nederland Chemie B.V. Hoogvliet—Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
WEL-1 DIFENILMETANODIISOCIANATO DIFENILMETANODIISOCIANATO
H# ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam
Enichem S.p.A. Milan

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam
Enichem S.p.A. Milan

BE




hEH-1

Diphenylmetha—4,4|-diisocyanat

Diphenylmetha—4,4|-diisocyanat

Hg

Bayer Shell Isocyanates N.V. Antwerpen
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam

Bayer Shell Isocyanates N.V. Antwerpen
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam

#E=E -
ME -1 DIPHENYLMETHANE-4,4-DIISOCYANATE AND ISOMERS DIPHENYLMETHANE-4,4-DIISOCYANATE AND ISOMERS
Hg ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Imperial Chemical Industries PLC London Imperial Chemical Industries PLC London
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EE -
WE 21 Diphenylmethane—4,4'—diisocyanate and isomers Diphenylmethane—4,4'—diisocyanate and isomers
H Shell Nederland Chemie B.V. Hoogvliet—Rotterdam Shell Nederland Chemie B.V. Hoogvliet—Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Bayer AG Leverkusen Bayer AG Leverkusen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
WEL-1 Diphenylmethane—4,4'-isocyanate and isomers Diphenylmethane—4,4'-isocyanate and isomers
Hig Dow Portugal Productos Quimicos, Lda. Estarreja Dow Portugal Productos Quimicos, Lda. Estarreja
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade DOW Deutschland Inc., Werk Stade Stade
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade 5 DOW Deutschland Inc., Werk Stade Stade 5
EZ =
ME &1 diphenylmethane—4,4|-diisocyanate diphenylmethane—4,4|-diisocyanate
Hig Bayer Shell Isocyanates N.V. Antwerpen Bayer Shell Isocyanates N.V. Antwerpen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
WEL-1 Isocyanic acid, methylenediphenylene ester (6CI, 7CI, 8CI) Isocyanic acid, methylenediphenylene ester (6CI, 7CI, 8CI)
Hig BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
BASF AG Ludwigshafen BASF AG Ludwigshafen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
WEL-1 MDI MDI
HE ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Bayer Shell Isocyanates N.V. Antwerpen Bayer Shell Isocyanates N.V. Antwerpen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Bayer Hispania Barcelona Bayer Hispania Barcelona
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Dow Portugal Productos Quimicos, Lda. Estarreja Dow Portugal Productos Quimicos, Lda. Estarreja
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Imperial Chemical Industries PLC London Imperial Chemical Industries PLC London
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Bayer AG Leverkusen Bayer AG Leverkusen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade DOW Deutschland Inc., Werk Stade Stade
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
DOW Deutschland Inc., Werk Stade Stade 5 DOW Deutschland Inc., Werk Stade Stade 5
BE -
WE 21 MDI-Gemisch MDI-Gemisch
Hig BASF AG Ludwigshafen BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

BASF AG Ludwigshafen

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam

BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

BASF AG Ludwigshafen

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam

EE




hEH-1

Methyldiphenyldiisocyanat

Methyldiphenyldiisocyanat

Hg Bayer Shell Isocyanates N.V. Antwerpen Bayer Shell Isocyanates N.V. Antwerpen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EE -

15 BLE-BWAE

QUANTITY

SiE-BAS 500000 ~ 1000000 k2 500000 — 1000000 tonnes

WEF =

Hig ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EE -

SiE-BAS 500000 ~ 1000000 k2 500000 — 1000000 tonnes

WEF =

gL -

EZ =

1.6 FA&ER
USE_PATTERN

FHRHEEER FEHRAR A % FEHRAR A %

IEHAER BIRL TS0y BIRL TS0

RS E -

Hig ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EE -

EXA e FEHLER A & FEHLER A &

T XMA®E BEIRL TS BEIRL TS

A®a%s -

g =

EE -

EXA e BASH % A FASE R A&

T XMAE BEIRL TS BEIRL TS

A®o%s —

H 8 ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EZ =

FHHEER SR AR SR AR

IEMAER BIRL TS0y BIRL TS0y

A&sn%s =

gL -

EZ =

FHRARIER Z DM : FHRDtIVIZFEE Z DM : FHRDtEIVIZFEE
R pFFEXEICTESNLER Use resulting in inclusion into or onto matrix

IEMAR BIRL TS0 BIRL TS0y

RS E -

Hig ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EE -

EXA e Z DMt : FTHRDEIVIZEES Z DMt : FHDEIVIZEES
HEhFLIIREFLEICEEShEER Use resulting in inclusion into or onto matrix

T ErA®E BEIRL TS BEIRL TS

A®a%s —

B =

EE -

EXA e PREREY i PREREY A

T ErA®E BERL TS BEIRL TS

A®o%8 —

H ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EZ =

T RHEER PREREY F % PRER A F %

TEMAR BEIRL TS0y BIRL TS0y

A&sn¥s =

g -

EZ =

FLARER BIRL TS0 BIRL TS0

TEMAR LZEITE SR LZETE SR




AR 48

Hig ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EE -

FUHRIER FIRL TS FIRL TS

IEMAR LZ2TE:-EK LT E:-E/K

A®a%s -

HiE =

EE -

FUHRIER FIRL TS BEIRL TS

T ErA®E BRTEE BRTEE

A®o%s —

H ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EZ =

FLARER FEIRL TS FEIRL TS

IEHMAR BRFEE BoFEE

RESE -

i -

EZ

FLARER FEIRL TS FEIRL TS

TEMAR ZOMDIEFETE ZTOMDIEETE
ZDfh: RUYILEY other: Synthesis of polyurethanes

AEAE =

Hig ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EE -

FUHRIER FIRL TS BEIRL TS

T XMA®E ZTOMDILFETE ZOMDILFETE
FDH: RUILEVDERL other: Synthesis of polyurethanes

RN —

HE =

EE -

EXA e BIRL TS BEIRL TS

T ErA®E ZOMDIEFTE ZTOMDILFETE
ZFDHh: EFETE TJLKRYI—DARR) other: Chemical industry (synthesis of prepolymers)

A®a%s —

H ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EZ =

FLARER FEIRL TS FEIRL TS

T ERAR ZOMDIEETE ZOMDIEETE
FOM: EFETE TLRYI—DERR) other: Chemical industry (synthesis of prepolymers)

AEAE -

Hi -

EZ =

T ARER FEIRL TS FEIRL TS

TEMA®R Z DMt : FHRDtIVIZFEE Z DM : FHRDIVIZFEE
ZFDith other

AEAE =

Hig ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

#EE -

FUHRIER FIRL TS FIRL TS

T ErA®E ZOMh: TR tz/LICEEE Z DM : T t/LICEEE
Z D other

A®a%s —

H g =

EE -

FHARIER FIRL TSN FIRL TSN

T XMAE FIRL TS BEIRL TS

B&n%E EER EEH Adhesive, binding agents

H 8 ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)

ICI Holland BV_Rotterdam

ICI Holland BV_Rotterdam

EE




FHARIER

BIRL TN

BRL TN

T ErA®E BEIRL TS BEIRL TS
B&nE BEER EEH Adhesive, binding agents
B =
EE -
EXA e BEIRL TS FEIRL TS
T ErA®E BEIRL TS FEIRL TS
Hi&niE EMiRmy Construction materials additives
H ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
FLARER BIRL TS0 BIRL TS0
TEMAR BIRL TS0y BIRL TS0
ARo%E EHEmy Construction materials additives
gL -
EZ =
FLARER BIRL TS0 BIRL TS0
TEMAR BIRL TS0y BIRL TS0y
Aash i [ B AL Insulating materials
Hig ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EE -
EXA e BEIRL TS BEIRL TS
T XM AE BEIRL TS BEIRL TS0
B&EnE B ZA%1 Insulating materials
g =
EE -
TR ER R R A& TR R &
T XM A®E FEIRL TS0 BEIRL TS0
RN -
E:) ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
FHREER A& A&
IEHAER BIRL TS0 BIRL TS0y
&% =
gL -
EZ =
FTLARER BIRL TS0 BEIRL TS0
IEMAR BIRL TS0y BIRL TS0
B&niE O REEE EEE HEE. MBEE. SBE-SE |other: Used in furniture industry, car industry, shoe industry,
E. BEBEFR. BR. BYEETERIATWS, carpet industry, refrigerators and freezers, coatings,
ZEHRBIURERER %57, &5 construction, textile industry;
Paints and domestic use e.g. in adhesives, binding agents.
H B ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ =
FLARER BIRL TS0 BIRL TS0
TEMAR BIRL TS0y BIRL TS0y
A&niE O REEE EEE HEE. MBEE. SBE-SE |other: Used in furniture industry, car industry, shoe industry,
E. BEBEHR. BR. BYEETERIATWS, carpet industry, refrigerators and freezers, coatings,
BHBIURERMER H:1E55. &55 construction, textile industry;
Paints and domestic use e.g. in adhesives, binding agents.
H B =
EE -
FHARIER FIRL TSN FIRL TSN
T XMAE BEIRL TS BEIRL TS
R&n5E ZF0Mth: EER. BEA, Svh—. SRGEBER other: adhesives, insulting materials, laqueres, synthetic
lubricants
H 8 ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)

ICI Holland BV_Rotterdam

ICI Holland BV_Rotterdam

EE




FHARIER

BIRL TN

BRL TN

TERRE ERCCEED ERCCEED
R&N5E ZF0Mth: EER. BEA, Svh—. SRGEER other: adhesives, insulting materials, laqueres, synthetic
lubricants
Hi =
&E -
FLARER FEIRL TS FEIRL TS0
T ERAR FEIRL TS FEIRL TS
JZEEx ZTOM: REEX HEX. HEE MBESE. BEWHER|. |other: used in furniture industry, car industry, shoes industry,
BYEE. ABE - SEEEETHERASA TN, carpet industry, coatings, textile industry, refrigerators and
freezers
H ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EE =
EXA e BEIRL TS FEIRL TS
T ErA®E FIRL TS FIRL TS
B&EnN%E FOith: REEE HiEx HEE HREE. FEWHEF|. |other: used in furniture industry, car industry, shoes industry,
BYEX. ABE - SEEEXTHERAIA TS, carpet industry, coatings, textile industry, refrigerators and
freezers
Hi -
EE =
FUHRIER FIRL TS FIRL TS
T ErA®E FEIRL TS BEIRL TS
Ry FDith other
H ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EE =
EXA e BEIRL TS BEIRL TS
T ErA®E FIRL TS FEIRL TS
Hi&niE Z D1 other
Hig =
EE -

11 RESSUANDRERER
SOURCES OF EXPOSURE

REBICHT HER

MDIND [EKED AIREE D HDIEXICIT, FSLEFTE/BR
B, TOERYU T  HABRRETOMRE. FHEICK
HEBEE AT, ATL—, A—TUTOBEH. FiH. R’
ER. HIREENH D, MDITEEMMHEAMED TOHL,
SSRFEH 0.4 ppmTHY . COMEIXBEEEREDEE
REKLREBETHD,

OPERATIONS WITH A POTENTIAL FOR EXPOSURE TO MDI
INCLUDE DRUMMING/REDRUMMING, PROCESS SAMPLING,
VARIOUS LABORATORY TASKS, MANUAL PRODUCT
MANUFACTURE, FOAMING, SPRAYING, HEATING IN OVENS,
SPILLS, LEAKS, CLEANING, MAINTENANCE. IT SHOULD BE
NOTED THAT MDI HAS POOR WARNING PROPERTIES,
HAVING AN ODOUR THRESHOLD OF ABOUT 0.4 ppm, WHICH
IS WELL ABOVE THE OEL'S.

R

ICI Holland BV Rotterdam

ICI Holland BV Rotterdam

ECB - Existing Chemicals Ispra (VA)

ICI Holland BV Rotterdam

Imperial Chemical Industries PLC London
ECB - Existing Chemicals Ispra (VA)

ICI Holland BV Rotterdam

Shell Nederland Chemie B.V. Hoogvliet—Rotterdam
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Bayer AG Leverkusen

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

BASF AG Ludwigshafen

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Shell Nederland Chemie B.V. Hoogvliet—Rotterdam

BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4

Dow Portugal Productos Quimicos, Lda. Estarreja
Bayer AG Leverkusen

DOW Deutschland Inc., Werk Stade Stade 5

ICI Holland BV Rotterdam

ICI Holland BV Rotterdam

ECB - Existing Chemicals Ispra (VA)

ICI Holland BV Rotterdam

Imperial Chemical Industries PLC London
ECB - Existing Chemicals Ispra (VA)

ICI Holland BV Rotterdam

Shell Nederland Chemie B.V. Hoogvliet—Rotterdam
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Bayer AG Leverkusen

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

BASF AG Ludwigshafen

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Shell Nederland Chemie B.V. Hoogvliet—Rotterdam

BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4

Dow Portugal Productos Quimicos, Lda. Estarreja
Bayer AG Leverkusen

DOW Deutschland Inc., Werk Stade Stade 5

BE




REICEHT HER XKEX SR LA SOSTANZA E' PRODOTTA CON PROCESSO DI
FOSGENAZIONE DEL DIAMMINODIFENILMETANO NEL SITO
INDUSTRIALE DI BRINDISI IN UN SISTEMA CHIUSO.
LE EMISSIONI SONO TRASCURABILI E VENGONO
ABBATTUTE IN MODO DA PREVENIRE QUALSIASI FORMA DI
ESPOSIZIONE SIA ALL'INTERNO CHE ALL'ESTERNO DEL
SITO.
OPERAZIONI CHE POSSONO RAPPRESENTARE UNA
ESPOSIZIONE POTENZIALE AL DIISOCIANATO DI
METILENDIFENILE RIGUARDANO CAMPIONAMENTI, PULIZIA
E MANUTENZIONE DI APPARECCHIATURE CHE SONO
CIRCOSCRITTE AL SISTEMA CHIUSO.
SI SEGNALA CHE LA SOSTANZA IN QUESTIONE NON E’
FACILMENTE INDIVIDUABILE AVENDO UNA SOGLIA
OLFATTIVA DI CIRCA 0.4 PPM CHE E’ AL DISOTTO DEL
VALORE DI OEL.
Hig Enichem S.p.A. Milan Enichem S.p.A. Milan
EZ =
1.8 BINEER
ADDITIONAL INFORMATION
BEfF %8 =
BERBERR RFEDHAT: MAC (NL) Type of limit:  MAC (NL)
EHIEKE Short term expos.
PR 5 {E: 0.2 mg/m3 Limit value: 0.2 mg/m3
AR XHEDH Remark: Only Ceiling Value
BEEALE =
XEREAE DL H T =
Hig Dow Portugal Productos Quimicos, Lda. Estarreja Dow Portugal Productos Quimicos, Lda. Estarreja
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade DOW Deutschland Inc., Werk Stade Stade
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade 5 DOW Deutschland Inc., Werk Stade Stade 5
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Imperial Chemical Industries PLC London Imperial Chemical Industries PLC London
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
EZ =
BEL R -
BERBERR RAEDHAT: MAC (NL) Type of limit: MAC (NL)
PRS{E: 0.05 mg/m3 Limit value: 0.05 mg/m3
EHIE<E Short term expos.
PRAE: 0.21 mg/m3 Limit value: 0.21 mg/m3
FERM: 155 Schedule: 15 minute(s)
SFER: OTTIAR-4,4-D-(YD T R—RDMAC RR Remark: MAC limit for diphenylmethane—4,4'—di-isocyanate
BEELE =
XEREAE DL H {1 =
Hig Shell Nederland Chemie B.V. Hoogvliet—-Rotterdam Shell Nederland Chemie B.V. Hoogvliet—Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV _Rotterdam ICI Holland BV _Rotterdam
EE 5| Ak 1 5| Ak 1
BED i -
BERZRR RFE D% MAK (DE) Type of limit: MAK (DE)
PRAME: 0.05 mg/m3 Limit value: 0.05 mg/m3
EHIEKE Short term expos.
PRS{E: 0.1 mg/m3 Limit value: 0.1 mg/m3
FERERE: 5 2/ Schedule: 5 minute(s)
SEE: 8@ Frequency: 8 times
SERR: B REE (FPIRAIT 7OV ILAD., BRE Remark: Il B Notation (respirable aerosol), sensitization
BEAHE =
XERAEDHELEA =
Hg ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Imperial Chemical Industries PLC London Imperial Chemical Industries PLC London
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
FES -




BESE

BERZRR RFE D57 MAK (DE) Type of limit: MAK (DE)
PR A E: 0.005 ml/m3 Limit value: 0.005 ml/m3
EHIEE Short term expos.
PRAME: 0.01 ml/m3 Limit value: 0.01 ml/m3
FERM: 59/ Schedule: 5 minute(s)
SEE: 8@ Frequency: 8 times
BEELE =
XEREAE DL H =
Hig BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
BASF AG Ludwigshafen BASF AG Ludwigshafen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV _Rotterdam ICI Holland BV Rotterdam
HE XEMIXRXSE Wert bezieht sich auf Diphenylmethan—4,4diisocyanat.
5| FSCHEK 2 Sensibilisierend
5| FAXH 2
BEo % -
BERZRR RFE D% MAK (DE) Type of limit: MAK (DE)
BRF{E: 0.05 mg/m3 Limit value: 0.05 mg/m3
BEAHE =
XERAEDHELEA =
H 8 BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
BASF AG Ludwigshafen BASF AG Ludwigshafen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
HE XEMIXRERXSE Wert bezieht sich auf Diphenylmethan—4,4'diisocyanat.
5| SR 2 Sensibilisierend
5IAXH 2
BEn % -
BERZRR [ERENDEAT: MAK (DE) Type of limit: MAK (DE)
BEELE -
XEREAE DL H T =
Hig BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
BASF AG Ludwigshafen BASF AG Ludwigshafen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5 XEEMIERX SR Diphenylmethan—-4,4—diisocyanat in Form atembarer Aerosole ist
5| FSCHEK 3 krebserzeugend Gruppe IIIB.
5| X 3
BEoE =
BERBERR RFE D%, MAK (DE) Type of limit: MAK (DE)
PR5{E: 0.05 mg/m3 Limit value: 0.05 mg/m3
EHIE<E Short term expos.
PRFE: 0.1 mg/m3 Limit value: 0.1 mg/m3
FERE: & Schedule:  minute(s)
SEFE: 8 [l Frequency: 8 times
BEELE -
XEkEAE DL H T =
H# ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
DOW Deutschland Inc., Werk Stade Stade 5 DOW Deutschland Inc., Werk Stade Stade 5
Dow Portugal Productos Quimicos, Lda. Estarreja Dow Portugal Productos Quimicos, Lda. Estarreja
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ik B F5E (FPIRAT 7 O )LD 1IB Notation (Respirable aerosols)
BEoE =
BERBERR RFE D5 MAK (DE) Type of limit: MAK (DE)
PR 5{E: 0.05 mg/m3 Limit value: 0.05 mg/m3
EHIE<E Short term expos.
PRFE: 0.1 mg/m3 Limit value: 0.1 mg/m3
FERE: 55 Schedule: 5 minute(s)
SER: Remark:
{i&: 0.005 ml/m3 Value: 0.005 ml/m3
SERE: 8El/T 7k Frequency: 8 times per shift
BEE -

Ve
XEHEDFEEE R T




HE

Bayer AG Leverkusen
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV _Rotterdam

Bayer AG Leverkusen
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

& 1B MDITZOY )LDEREE 11l B notation for MDI aerosols
BEoR =
BERZRR FRFEDAAT: MEL (UK) Type of limit: MEL (UK)
PRAME: 0.02 mg/m3 Limit value: 0.02 mg/m3
EHIEKE Short term expos.
PRS{E: 0.07 mg/m3 Limit value: 0.07 mg/m3
FERM: 15 oM Schedule: 15 minute(s)
SER: NCO (AL T7r—R)ELT Remark: As NCO (isocyanate)
BERHE =
XEkRAEDHELEA =
Hg ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Imperial Chemical Industries PLC London Imperial Chemical Industries PLC London
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
EZ =
Ry -
BERBERR FRFEDHAT: MEL (UK) Type of limit: MEL (UK)
[RF{E: 2 ZDih Limit value: 2 other
EHIE<E Short term expos.
PRSE: 7 T4t Limit value: 7 other
SEFR: BAfSL: NCOEL T, ppb Remark: Unit: ppb as NCO.
BEELE =
XEkEAE DEEHEH {1 =
Hig Dow Portugal Productos Quimicos, Lda. Estarreja Dow Portugal Productos Quimicos, Lda. Estarreja
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade DOW Deutschland Inc., Werk Stade Stade
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade 5 DOW Deutschland Inc., Werk Stade Stade 5
EZ =
SR -
BERZRR RFE DA MEL (UK) Type of limit: MEL (UK)
fRFfE: 2 ZDfth: PPB (AS NCO) Limit value: 2 other: PPB (AS NCO)
EHIEKE Short term expos.
PRFR{E: 7 ZDHh: PPB (AS NCO) Limit value: 7 other: PPB (AS NCO)
BEELE =
XEkEAE DL H T =
H# ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
EE -
BEoE =
BERBERR RAEDEAT: TLV (US) Type of limit: TLV (US)
PR {E: 0.051 mg/m3 Limit value: 0.051 mg/m3
BEEALE =
XEkEAE DL H T =
HE ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Dow Portugal Productos Quimicos, Lda. Estarreja Dow Portugal Productos Quimicos, Lda. Estarreja
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Imperial Chemical Industries PLC London Imperial Chemical Industries PLC London
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade DOW Deutschland Inc., Werk Stade Stade
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade 5 DOW Deutschland Inc., Werk Stade Stade 5
EE -
BEoE =
BERBERR RAEDHAT: TLV (US) Type of limit: TLV (US)
PRS{E: 0.051 mg/m3 Limit value: 0.051 mg/m3
SEIR: D7 ILAR-44-D-AYTR—EDTLV Remark: TLV for diphenylmethane—4.4'~di-isocyanate
BEZE -

Vabi
XERHEDFEEE R T
HE

Shell Nederland Chemie B.V. Hoogvliet—Rotterdam
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam

Shell Nederland Chemie B.V. Hoogvliet—Rotterdam
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam

EE

SRR 4

SRR 4




BRESE

BERZRR REDEAT: TLV (US) Type of limit: TLV (US)
PR A E: 0.005 ml/m3 Limit value: 0.005 ml/m3
BEERE =
XEREAE DEEHE B {7 =
i Bayer Shell Isocyanates N.V. Antwerpen Bayer Shell Isocyanates N.V. Antwerpen

ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

EE -

BE25E =

BERBRR REDHAT:  TLV (US) Type of limit:  TLV (US)
SERR: Remark:
PR 5 {&: 0,005 ppm. Limit value: 0,005 ppm.
AFLUERTIZ LAV T HR—k (MDDEIEY Refers to methylene bisphenyl iso— cyanate (MDI).

BEE -

Vabi
XERHEDFEEE R T
Hg

BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

BASF AG Ludwigshafen

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam

BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

BASF AG Ludwigshafen

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam

EZ SIFAXH 5 S| FAX#E 5
B -
BERERR REDZAT: TLV (US) Type of limit: TLV (US)
PRAE: 0.051 mg/m3 Limit value: 0.051 mg/m3
SR AFLUERIIZINAYS T R—F (MDDEIET Remark: Refers to methylene bisphenyl isocyanate (MDI).
BEAHE =
XERRAEDHELEA =
:: BASF AG Ludwigshafen BASF AG Ludwigshafen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EZ SIFAXH 5 S| FAX#E 5
BEn % -
BERERR REDEAT: TLV (US) Type of limit: TLV (US)
BRSR{E: 0.051 mg/m3 Limit value: 0.051 mg/m3
BREAHE =
XERAEDEHELEA =
B ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
"= XKEEMITRXS R ACGIH (1993 - 1994) - DOCUMENTAZIONE DI VALORI LIMITE
DI SOGLIA E DEGLI INDICI DI ESPOSIZIONE BIOLOGICA.
BAAR =
BERBRR RAEDHAT: TLV (US) Type of limit: TLV (US)
PR S{E: 0.051 mg/m3 Limit value: 0.051 mg/m3
SEIR: D7z AB-44-D-AY T R—EDTLV Remark: TLV for diphenylmethane—4,4'~di-isocyanate
BEELE =
XEkEAE DL H =
Hig Shell Nederland Chemie B.V. Hoogvliet—Rotterdam Shell Nederland Chemie B.V. Hoogvliet—Rotterdam
EZ SIFAXHE 4 S| FXCHER 4
B -
BERERR REDEAT: TLV (US) Type of limit: TLV (US)
PRAE: 0.051 mg/m3 Limit value: 0.051 mg/m3
SER AFLUERIIZILAYS TR —MMDDEIET Remark: Refers to methylene bisphenyl isocyanate (MDI).
BERHE =
XERRAEDHELEA =
:: BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
EZ SIFAXH 5 S| FAXHE 5
BEo 3 -
BERERR REDEAT: TLV (US) Type of limit: TLV (US)
PR {E: 0.051 mg/m3 Limit value: 0.051 mg/m3
BEAHE =
XERRAEDHELEA =
H 8 Enichem S.p.A. Milan Enichem S.p.A. Milan
(23 ACGIH (1993~1994) ACGIH (1993 - 1994) - DOCUMENTAZIONE DI VALORI LIMITE
XKEHMITRERX SR DI SOGLIA E DEGLI INDICI DI ESPOSIZIONE BIOLOGICA.
BEAR -
BERERR RAEDHAT: TLV (US) Type of limit: TLV (US)

PR {E: 0.051 mg/m3

SER AFLUERIIZ AV T R—bEIES (MDD.

Limit value: 0.051 mg/m3

Remark: Refers to methylene bisphenyl isocyanate (MDI).




E i

XEkEAE DL H =

Hig BASF AG_Ludwigshafen BASF AG_Ludwigshafen

e 5| FAXHk 5 5| X 5

Ry -

BERBERR RFEDHAT: TRK (DE) Type of limit: TRK (DE)

PR 5{E: 0.05 mg/m3 Limit value: 0.05 mg/m3
EHIE<E Short term expos.
BRF{E: 0.2 mg/m3 Limit value: 0.2 mg/m3

BEAHE =

XERRAEDHELEA =

Hg ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Dow Portugal Productos Quimicos, Lda. Estarreja Dow Portugal Productos Quimicos, Lda. Estarreja
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Imperial Chemical Industries PLC London Imperial Chemical Industries PLC London
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
DOW Deutschland Inc., Werk Stade Stade DOW Deutschland Inc., Werk Stade Stade
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
DOW Deutschland Inc., Werk Stade Stade 5 DOW Deutschland Inc., Werk Stade Stade 5

EZ =

BES 4>%8: KBwS (DE) Classified by: KBwS (DE)
&x: KBwS (DE) Labelled by: KBwS (DE)
BIRE: 1 (h3hITKEEFELTD) Class of danger: 1 (weakly water polluting)

BERERR -

BEAHE =

XERRAEDHELEA R =

Hig Bayer Shell Isocyanates N.V. Antwerpen Bayer Shell Isocyanates N.V. Antwerpen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
BASF AG Ludwigshafen BASF AG Ludwigshafen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

&E 1141 KEFH 1.14.1 Water Pollution

B3N #~: KBwS (DE) Classified by: KBwS (DE)
*x: KBwS (DE) Labelled by: KBwS (DE)
EIRE: 2 OkKBE%ELTS) Class of danger: 2 (water polluting)

BERBERR -

BERHE =

XERAEDHELEA =

# Bayer AG Leverkusen Bayer AG Leverkusen

ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_ Rotterdam ICI Holland BV_Rotterdam

[FES [ERNES Country: Germany
1.14.1 JKEEFH 1.14.1 JKEEHH

BN %E %12 $§$582/502/EEC Legislation: Directive 82/502/EEC
YELHOEE  HY Substance listed: yes
SN DES: Annex I, part I, No 27 No. in Directive: Annex II, part I, No 27

BERERR -

BEAHE =

XERRAEDHELEA =

E: Bayer Shell Isocyanates N.V. Antwerpen Bayer Shell Isocyanates N.V. Antwerpen

ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_ Rotterdam ICI Holland BV_Rotterdam

i3 1142 EREMRERME 1.14.2 Major Accident Hazards

BENE 2. KEBHES (DE) Legislation: Stoerfallverordnung (DE)
YERBDOEE LGL Substance listed: no

BERERR -

BEELE =

XEkEAE DEEHEH T =

Hig BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
BASF AG Ludwigshafen BASF AG Ludwigshafen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

23 S| FAXH 7 SR 7

1.14.2 EAEHAERME

1.14.2 Major Accident Hazards




RESE

SEfE: Z DM $54588/610/EEC
YMERBOEE:FY
EESARDES: Annex A, Annex II, Part I No. 27

Legislation: other: Directive 88/610/EEC
Substance listed: yes
No. in Directive: Annex A, Annex I, Part I No. 27

BERERR -
BEEAE =
XEkEAE DL H =
Hig Bayer Hispania Barcelona Bayer Hispania Barcelona
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
eSS 1.14.2 EXREHRBEMN 1.14.2 Major Accident Hazards
BEES 5 E1EZ DM KEBHBUES (DE). Sevesofs ® Legislation: other: Stoerfallverordnung (DE), Seveso Directive
MELEBROEE . FY Substance listed: yes
EEHNDES: 28 No. in Directive: 28
BERERR -
BEEAE =
XEkEAE DL H T =
Hig Bayer AG Leverkusen Bayer AG Leverkusen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
wE EH: Ry (KEBHES) Country: Germany (Stoerfallverordnung)
5| SRR 8 5| FASCHR 8
1142 EXEHFERNE 1.14.2 Major Accident Hazards
B FR: TA-Luft (DE) Classified by: TA-Luft (DE)
BE: 317 (BE#HEH) Number: 3.1.7 (organic substances)
fEIRE: | Class of danger: 1
BERERR -
BEEAE =
XEkEAE DEEHEH T =
Hig Bayer Shell Isocyanates N.V. Antwerpen Bayer Shell Isocyanates N.V. Antwerpen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
EE 1143 KEFH 1.14.3 Air Pollution
B F&: TA-Luft (DE) Classified by: ~ TA-Luft (DE)
RiK: TA-Luft (DE) Labelled by: TA-Luft (DE)
BEIRE: | Class of danger: |
SEIR: BEHPRE: BEREHD 0.1 ke/h MDITHBI5E . 20 Remark: Emission limit: 20 mg/m3 if the mass flow is > 0.1 kg/h
mg/m3 MDI
BERBERR -
BERHE =
XukEAE DEEA L B £+ =
Hg Bayer Shell Isocyanates N.V. Antwerpen Bayer Shell Isocyanates N.V. Antwerpen
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
-3 H: k1Y Country: Germany
1.14.3 KKEH 1.14.3 Air Pollution
BESE =
BERERR -
B’EAZE EES DISPOSAL
g ThNIERIRE (T AL Recover or recycle if possible.
F5THITNIEERBRELEBED DUV 1A Otherwise incineration with wet scrubbing facilities.
PLEDIFE . RIFA—ILELIIREARRERISSE ., FEMAE  [For small quantities react with polyol or with decontaminant
BEERSE S, solution to form inert products.
BHEDEE CONTAINER DISPOSAL
BBEOKDE+RICEBIE, Drain container thoroughly.
BREARRTTTE., BHIWTOEVLWRSLEF24BERELVT |Rinse with decontaminant solution and allow unsealed drum to
5<0 stand for 24 hours.
REARRIE., FRK. RAEZTEREEE~ANLT S, After use dispose of decontaminant to licensed disposal
BRRAZHEST=O, NERITS, contractor.
RS LEEZBEEEFFEEREIINEE XS, Puncture to prevent re-use.
Send to drum recoverer or metal reclaimer.
XEkEAE DL H =
Hig Shell Nederland Chemie B.V. Hoogvliet-Rotterdam Shell Nederland Chemie B.V. Hoogvliet—Rotterdam

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV _Rotterdam

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV _Rotterdam




"wE

X 1E5R

UN &5 2489

IS 2R: 6.1

WasL—7. 1

BYR: STIZN AR -4 4-D AT R—k

#&E (IMO)

J52R: 6.1

WasiL—7: 1

UL BE
BEFEMEAIL/VLZR): LW

%38/ #& (RID/ADR)
JF2R: 6.1

S HE: 19(c)

Ui BE
Kemler Plate: 60/2489

ZEER (IATA/ICAO)
J52R: 6.1
WasiL—7: 1
UL BE

ISOPA(European Isocyanate Producers Association) [33&1% %
FHEBAL, DI BEEUMDIDTEIZDWTDH ARSI %
L=,

CNSDAIRTAUIE, HERHEEZICET BEHIETFv IR
YEENTLS,

B8 (1) HIRGLTEREESHY

TRANSPORT INFORMATION

UN Number: 2489

Class: 6.1

Packing Group: IlI

Proper Shipping Name: Diphenylmethane—4,4'—diisocyanate

Sea (IMO)

Class: 6.1

Packing Group: III

Symbol: Harmful

Marine Pollutant (Y/N): No

Rail/Road (RID/ADR)
Class: 6.1

Item: 19(c)

Symbol: Harmful
Kemler Plate: 60/2489

Air IATA/ICAO)
Class: 6.1
Packing Group: III
Symbol: Harmful

ISOPA(European Isocyanate Producers Association) has
collaborated with haulier in the production of Guidelines for the
distribution of TDI and MDIL

These guidelines also give an extensive checklist on customer
reception facilities.

Reliability: (1) valid without restriction

2. AR

PHYSICAL CHEMICAL DATA

21 @b
MELTING POINT
AERMES SITZIWAEI DAY TR —k methylenediphenyl diisocyanate
CASES CAS No. 009016-87-9. CAS No. 009016-87-9.
MEF B4 F MDI POLYMERIC MDL
EBRFOITITIART ALY T R—bk (H5FMDI) CAS No. |Polymeric diphenylmethane diioscyanate, (polymeric MDI) CAS
009016-87-9. No. 009016-87-9.
AR -
ik ZDh: Al other: Al
ARCAVShAE- KR Remark:METHOD USED - FREEZING POINT.
GLP IELy IELy
HERE (T o= F -
BBk -
713 A
s °C 5 5
R °C [AIAYV.4 [AIAYV.4
H#E:. °C LR [AIAY.4
&R =
AR —
EEHRIT BEIRL TS0 BEIRL TS0
FEIRL TS FEIRL TS
{581 D FIETIEHL =
H# ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5| FA ik 9 9
EE -
HERMES SIIZIWAEI AT TR —k methylenediphenyl diisocyanate
CASES CAS No. 005873-54-1 CAS No. 005873-54-1
MEF 2,4’ MDL 2,4 MDL
2,4 MDL._CAS No. 005873-54-1 2,4 MDL._CAS No. 005873-54-1
X -
Fik Fik: FOith: Al Method: other: A1
AR BALohi-AE -EMmE Remark: METHOD USED — CAPILLARY.
GLP [ELy IELy
HERE{TO-F —
LT -
e A —
Bhe: °C 34 ~ 38 34 - 38
ofE: °C [AIAYV.4 [AIAY.4
F#E:. °C [AIAYV.4 [AIAYV.4
F&im =
SER -
EEHRIT BEIRL TS0 BEIRL TS0

BRL TN

BRLTEN




S 3814 O 1| T AR 1
Hg

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

5| A XXk 9 9
EZ =
HERME S ITZNWABOAY T R—b methylenediphenyl diisocyanate
CASES CAS No.101-68-8. CAS No.101-68-8.
MEE 4,4'-MDI. 4,4-MDL.
=% F MDI POLYMERIC MDL
44-D T VAR DAY T F—h (MDD, CAS No.101-68-8. |4,4'-Diphenylmethane diisocyanate (MDI), CAS No.101-68-8.
AR -
ik Fik: TO: Al Method: other: A1
AR ALohi-AE -ERNE Remark:METHOD USED - CAPILLARY.
GLP [ELy IELy
RBRET o -
HEREH —
e A —
Bhm: °C 38.5 ~ 4238 38.5-42.8
ofE: °C [AIAYV.4 [AIAYV.4
HE:. °C L\WVZ [AIAY.4
#&im =
SER R—DZIZHT5DSC/TGARITE TlL. #hm(X40.4°CTH> [DSC/TGA MEASUREMENT IN SAME STUDY GAVE MELTING
= POINT OF 40.4° C.
EEHERI7 BEIRL TS FEIRL TS
BEIRL TS BIRL TS0y
{E5ETE DFIETIEHL -
H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5| A Xk 9 9
EZ =
22333
BOILING POINT
HERME S ITZNWAB AT R—b methylenediphenyl diisocyanate
CASES -
MEE 4,4'-MDL. 4,4-MDL
AR -
ik Fik: TDih: A2 Method: other: A2
SEIR: SIWOLOBOV METHOD. Remark: SIWOLOBOV METHOD.
GLP [ELy IELy
RBRET o -
HEREH —
e A —
hm:  °C > 300 > 300
E5 1013 hPa 1013 hPa
HSfR.  °C L\WYVZ L\WYZ
#&im -
AR F— DWEIZFE+5DSC/TGARIE TIE. #HmI(£996 hPaT DSC/TGA MEASUREMENT IN SAME STUDY GAVE BOILING
363.9°C. HEILLTHoT=, POINT OF 363.9 ° C AT 996 hPa, AND NO EXOTHERMS.
EEHRIT BEIRL TS EIRL TS0y
_ BEIRL TS BEIRL TS
{5814 D FIETIEHL =
H# ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FA ik 9 9
EE -
AERMES SITZIWAEI DAY TR —k methylenediphenyl diisocyanate
CASEE -
MEE E5F MDI POLYMERIC MDL
SER -
Fik Fik: T A2 Method: other: A2
ARALShI-AE - SIWOLOBOV. Remark:METHOD USED — SIWOLOBOV.
GLP IELy

[FLy

HEBRE (T F

HERE




BE |
Bm: °C > 300 > 300
EAh 1011 hPa 1011 hPa
R °C [EqR) IELy
fEim =
AR B —DWFEIZEHTBDSC/TGARIE TIE., M A (X404°CTH> |DSC/TGA MEASUREMENT IN SAME STUDY SHOWED MILD
= EXOTHERMIC DECOMPOSITION AT 364.5 ° C.
EEMRa7 FIRL TS FEIRL TS
FEIRLTLZSL FEIRL TS

S 3814 O I T AR B0
Hg

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

5| A3k 9 9
EE -
HERMES SIIZIWAEI DAY TR —k methylenediphenyl diisocyanate
CASES =
fHEE 24" MDL 2,4 MDL
SER -
ik -
GLP [EIR) EIR)
HEBREToE =
HERE —
fBE ]
E-E > 300 > 300
| £ -
SR °C Ly IELy
[t -
ER DSC/TGA BIETIX. 300°C% LA 5B ETREL IS fE% |DSC/TGA MEASUREMENT SHOWED MILD EXOTHERMIC
w1z, DECOMPOSITION AT TEMPERATURE > 300 ° C.
EEMRa7 FIRL TS FIRL TS

FIRL TS

FIRL TS

S 3814 O I T AR 1
Hg

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

5| FA ik 9 9

EE =

AERMES SIIZIWAEI DA TR —k methylenediphenyl diisocyanate

CASHS CAS No.101-68-8. CAS No.101-68-8.

fHEE 44-CTDIZ )AL AY T 3 —hk (MDI), 4,4'-Diphenylmethane diisocyanate (MDI),

SER =

Fik Fik: Fhith: A2 Method: other: A2
SEIR: SIWOLOBOV & Remark: SIWOLOBOV METHOD.

GLP [EqR) [E{R

RBEASLE -

SEREH =

#R e —

EERS > 300 > 300

| 5 1013 hPa 1013 hPa

R °C [AIAY.4 [AIAYV.4

"% -

SER R—#FZR DDSC/TGABIE TIL. #m(X996hPaT363.9 °C, F |[DSC/TGA MEASUREMENT IN SAME STUDY GAVE BOILING
gL THot, POINT OF 363.9 ° C AT 996 hPa, AND NO EXOTHERMS.

EEHERIT FIRL TS BEIRL TS

FIRL TS

S 3814 O I T AR B0
B

FIRL TS

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

5| FA ik 9 9
EE =
AERMES SITZIWAEI DA TR —k methylenediphenyl diisocyanate
CASHS CAS No. 009016-87-9. CAS No. 009016-87-9.
FiEZE Polymeric diphenylmethane diioscyanate, (polymeric MDI) Polymeric diphenylmethane diioscyanate, (polymeric MDI)
SER =
Fik Fik: D A2 Method: other: A2
SERAVLSNT-FE - SIWOLOBOV. Remark:METHOD USED — SIWOLOBOV.

GLP [ELy [ELy
HEBRE T F =
SEREH =
#R e —
EERS > 300 > 300
=5 1011 hPa 1011 hPa

ofE: °C [EYA) IELy
[t =
FR E—#ZEDDSC/TGARITE TIL, 364.5°C TR ELFE /% R [DSC/TGA MEASUREMENT IN SAME STUDY SHOWED MILD

EXOTHERMIC DECOMPOSITION AT 364.5 ° C.

EREERIT

Liks
BRL TS

BFRLTEE




FRLTEEN

FRLTEN

S35 O iR L
i

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

5| R 9 9
e —
HERME S ITZNWAB DAY T R—b methylenediphenyl diisocyanate
CASEE CAS No. 005873-54-1 CAS No. 005873-54-1
MEE 2,4 MDL 2,4 MDL
AR -
HiE -
GLP &Ly [ELy
REREIT oI5 -
HERE =
®E ]
e °C > 300 > 300
[E] -
oEE: °C [EIR) [EIR)
iR =
ER DSC/TGA BIETIL. 300°C% L6158 E TR ELHKESfE% |DSC/TGA MEASUREMENT SHOWED MILD EXOTHERMIC
ELt=. DECOMPOSITION AT TEMPERATURE > 300 ° C.
EEHRT7 BEIRL TS FEIRL TS
FEIRL TS FEIRL TS

S35 14 O | iR L
8

ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

5| PSRk

ICI Holland BV_Rotterdam
9

9

EE

23 BE (LE)

DENSITY (RELATIVE DENSITY)

HERME S STIZIAB AT R—k methylenediphenyl diisocyanate
CASES CAS No. 009016-87-9. CAS No. 009016-87-9.
MEE =% F MDI POLYMERIC MDI.
Polymeric diphenylmethane diioscyanate, (polymeric MDI) CAS  |Polymeric diphenylmethane diioscyanate, (polymeric MDI) CAS
No. 009016-87-9. No. 009016-87-9.
IR -
HiE ZDih: A3 other: A3
GLP [EqR) IELy
HERE{To1-F -
HEREH -
R 1.2378 g/cm3 1.2378 g/cm3
247 HE HE
mE (°C) 20 20
AR -
EFEMERIT BIRL TS0 BEIRL TS0
BEIRL TS BIRL TS

S35 15 O B iR AL
g

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

5| FA ik 9 9

EE =

HERMES SITZIWAITDAI)T T R—k methylenediphenyl diisocyanate
CASHS CAS No.101-68-8. CAS No.101-68-8.

MEF 4,4 MDL 4,4 MDL

44-D T AR ()L TR —h (MDI), CAS No.101-68-8.

4,4-Diphenylmethane diisocyanate (MDI), CAS No.101-68-8.

ZDh: A3

other: A3

[FLy

[FLy

1.3249 g/cm3

1.3249 g/cm3

7T S
20 20

ErEEERIT FIRL TS FIRL TS
BERL TS0 BERL TS

{E3E1E O B iR L




HE

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

5| F3CEk

¢)

¢

BE

24 ERKE
VAPOUR PRESSURE

AERMES SITZIWAEI AT TR —k methylenediphenyl diisocyanate
CASHS CAS No.101-68-8. CAS No.101-68-8.
fHEE 44-CTDIZ )AL TOAY T 3 —hk (MDI), 4,4'-Diphenylmethane diisocyanate (MDI),
SR =
AiE HEICEH T HEFMIE AL No method details.
GLP FEIRL TS FEIRL TS
AEBRE 1T F -
HEREH EREIE. 169~223°COREICHITAETHS, VP given at temperatures between 169 and 223C
R
ERE 2.6664 hPa 2.6664 hPa
BE:  C 169 169
R °C FEIRL TS FEIRL TS
.‘Eéﬁ _
ER _ -
EEHRIT 3 {E:HaL 3 {E:maL

BRL TN

BRLTEE

S35 15 O iR L
Hg

ZENECA Brixham, Devon
ICI Holland BV_Rotterdam

ZENECA Brixham, Devon
ICI Holland BV_Rotterdam

5| FA Xk 13 13

EZ =

2.5 HEL{HR B (log Kow)

PARTITION COEFFICIENT

HERME S ITZNWABOAY T R—h methylenediphenyl diisocyanate

CAS%ES CAS No.101-68-8. CAS No.101-68-8.

Sh R 44-DT = )LAR AT 32—k (MDI), 4,4 -Diphenylmethane diisocyanate (MDI),

AR -

FHik OECD HARSA> 117 "HERE (7% /—IL/K). HPLC |OECD Guide-line 117 “Partition Coefficient (n—octanol/water),
R HPLC Method”

GLP BIRL TS0 BIRL TS0

HERE (T o= F 1997 1997

HERE —

1 |

Log Kow log Pow: = 4.5 log Pow: = 4.5
mE:  °C -

&R =

SER SEFR: MDI REACTS WITH BOTH WATER AND OCTANOL, Remark: MDI REACTS WITH BOTH WATER AND OCTANOL,
EXPERIMENTAL METHODS ARE INAPPROPRIATE. EXPERIMENTAL METHODS ARE INAPPROPRIATE.
SEE SECTION 3.7 FOR EVIDENCE OF LACK OF SEE SECTION 3.7 FOR EVIDENCE OF LACK OF
BIOACCUMULATION OR BIOCONCENTRATION IN POND BIOACCUMULATION OR BIOCONCENTRATION IN POND
STUDIES. STUDIES.

EFEMERIT 1 #IRA{SHEEHY 1 HIBRG<EREEHY

BERL TN

BRLTEEN

SR8 15 O iR L
Hg

ZENECA Brixham, Devon
ICI Holland BV_Rotterdam

ZENECA Brixham, Devon
ICI Holland BV_Rotterdam

5| PSRk

14

14

EE

2.6.1 JKIBMRIE (BEEHZSD)
WATER SOLUBILITY & DIS

SOCIATION CONSTANT

HERME S ITZNWAB AT R—h methylenediphenyl diisocyanate
CASES CAS No.101-68-8. CAS No.101-68-8.
MEE 44-DT = VAR DAY T F—h (MDD, 4,4-Diphenylmethane diisocyanate (MDI),
SR —
ik XEEMIERXSHE DISSOLVED MDI REACTS RAPIDLY WITH WATER, AND NO
METHOD AS BEEN DEVISED TO DETERMINE WATER
SOLUBILITY OF THIS SPECIES IN CONDITIONS
APPROACHING EQUILIBRIUM.
OCTANOL/WATER PARTITION COEFFICIENT CANNOT BE
MEASERED FOR SIMILAR REASONS, AND HENCE
SOLUBILITY CANNOT BE DERIVED FROM THIS.
Estimated by regression from LogP using equation of Mackay
(1980)
GLP FEIRL TS FEIRL TS0
HERE{To1-F 1997 1997
SEREH =
R
KRERE 0.0201 mg/I 0.0201 mg/I
mE:  °C -
pH —
pHAIEROYMERE -
[t =
SER -
EEERIT FEIRL TS FEIRL TS

BRL TN

BRLTEEN




S 3814 O 1| T AR 1
Hg

ZENECA Brixham, Devon
ICI Holland BV_Rotterdam

ZENECA Brixham, Devon
ICI Holland BV_Rotterdam

5| FA ik 14 14
&E =
— e
HERME =
= — % =
Hik =
BE: °C -
GLP BIRLTLESLY BIRL TS
HEREH =
HERE(To-&E =
fER =
[t =
AR =
EEMERIT BIRLTESLY BIRLTLESLY
BIRL TS BRL TS
{EREME D FIBTARHL =
Hi =
5| FA ik =
EE =
HERMES SITZIWAEI DAY TR —k methylenediphenyl diisocyanate
CASES CAS No.101-68-8. CAS No.101-68-8.
fHEEE 44-CTDIZ )AL TAY T T 3 —hk (MDI), 4,4'-Diphenylmethane diisocyanate (MDI),
AR =
ik SBAELIMDI [T EFZBIRIGL. FEEITED LT SIKEE TS [DISSOLVED MDI REACTS RAPIDLY WITH WATER, AND NO
DB DIKBRMEERTE T 5D EIEERTSNTLVEL, [METHOD AS BEEN DEVISED TO DETERMINE WATER
FH58/—IL/K ONERERIIEHDOEANSRESTHEA |SOLUBILITY OF THIS SPECIES IN CONDITIONS
HELGL, 2D BREEXIhNLEESHINT, APPROACHING EQUILIBRIUM.
Mackay (1978) D AHXZEHLVT, LogPDEIRIZKY HEFEh  |OCTANOL/WATER PARTITION COEFFICIENT CANNOT BE
o MEASERED FOR SIMILAR REASONS, AND HENGE
SOLUBILITY CANNOT BE DERIVED FROM THIS.
Estimated by regression from LogP using equation of Mackay
(1978)
GLP BIRL TS BIRLTLESLY
HERE{To1-F 1997 1997
SEREH =
R
KBRRE 0.378 mg/| 0.378 mg/|
BE: °C -
pH —
*E;F‘Ijﬂlliﬁ@%ﬁiﬁlﬁ =
1hE aff -
AR =
EEMERIT BIRLTESLY BIRLTLESLY
BIRLTESLY BIRL TS

S8 O BT iRHL
Hg

ZENECA Brixham, Devon
ICI Holland BV_Rotterdam

ZENECA Brixham, Devon
ICI Holland BV_Rotterdam

BE: °C

5| A ik 14 14
&% —
REFE S
HERME =
= — % -
ik -
BE: °C -
GLP BIRL TS BIRL TS
SEREH -
AEBREITo-F =
5 -
[t =
AR -
EEMERTT BIRLTESLY BIRLTESLY
BIRLTLESLY BIRL TS
EEEMED FIBTIRHL =
Hi -
5| FA ik =
&% —
HERME S SITNWABOAY T R—h methylenediphenyl diisocyanate
CASEE CAS No.101-68-8. CAS No.101-68-8.
EE 44-C T I)LAR AT F—hk (MDI), 4,4-Diphenylmethane diisocyanate (MDI),
AR =
ik SRRELIMDI [ZKEZRBRIGL. FEISED W T SR T [DISSOLVED MDI REACTS RAPIDLY WITH WATER, AND NO
DG DIKAREERTET 2D EIEERINTLVEL, [METHOD AS BEEN DEVISED TO DETERMINE WATER
FHB/—IL/K OHERESIRHDOEENSBESTHIEM |SOLUBILITY OF THIS SPECIES IN CONDITIONS
HELZWD, ZDf=0. BREERIhALEEHINT -, APPROACHING EQUILIBRIUM.
Mackay (1977) D ARZFALVT, LogPDEIFIZKY HFESH  |OCTANOL/WATER PARTITION COEFFICIENT CANNOT BE
=5 MEASERED FOR SIMILAR REASONS, AND HENCE
SOLUBILITY CANNOT BE DERIVED FROM THIS.
Estimated by regression from LogP using equation of Mackay
(1977)
GLP BIRL TS BIRL TS
HERZE (T ol 1997 1997
HEREH =
BE *
KRR |1.39 mg/! |1.39 mg/




pH
pHEIEROMERE

TN
IR0 Al

R

EEMERDT

FIRL T

FIRL T

FIRL TS

FIRL TS

{E 3814 O I AR 1
Hg

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

5| F3CEk

14

14

BE

AR Bl E 2

HERME

[&] f‘li

Hik

BE:  °C

GLP

FIRL TS

SEREH

FIRL TS

HERE(To1-5F
#ER

SO
i aff

EE

{EREHERDT

FIRL TS

FIRL TS

BRL TN

BRLTEEN

S8 15 O B iR AL
g

5| F3CEk

EE -
HERMES SIIZIWAEI AT TR —k methylenediphenyl diisocyanate
CASES 26447-40-5 26447-40-5
fHEE SITZIWATCAIYT TR —k methylenediphenyl diisocyanate
SER -
Hik SBREELI-MDI [ZXKEZERIRIGL. EEITED L TLVSIREE T [DISSOLVED MDI REACTS RAPIDLY WITH WATER, AND NO
DB DIKBRMEERTET 5D EIEERTSNTLVEL, [METHOD AS BEEN DEVISED TO DETERMINE WATER
FH58/—IL/K ONERERIIEHDOEANSAESTHEA |SOLUBILITY OF THIS SPECIES IN CONDITIONS
HELGL, 2D BREEXIILEESHINT, APPROACHING EQUILIBRIUM.
OCTANOL/WATER PARTITION COEFFICIENT CANNOT BE
MEASERED FOR SIMILAR REASONS, AND HENCE
SOLUBILITY CANNOT BE DERIVED FROM THIS.
GLP ERL TS BIRLTESD
RERFIT oI5 -
HERE
@R
KBMRE
BE:  °C

pH
pHEIERFOMERE

TN
=]

R

EEERST

FIRL T

FIRL T

FIRL TS

FIRL TS

{E 3814 O I AR 1
#

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

5| F3CEk

&%

AR Bl E 2

HERME

[&] f‘li

Hik

BE:  °C

GLP

FIRL TS

SEREH

FIRL TS

HERE(To1-5F
#ER

SO
T aff

EF

{EREHERDT

FIRL TS

FIRL TS

FRLTEEN

BFRL TN

SR8 15 O BT iRHL
g

5| FA3CEk

BE

26.2 RERN
SURFACE TENSION




2.7 31Xk = GRIK)
FLASH POINT (LIQUIDS)

HERME S ITZNWAB AT R—k methylenediphenyl diisocyanate
CAS%ES CAS No. 009016-87-9. CAS No. 009016-87-9.
WEZS =% F MDI POLYMERIC MDL
BRFOITTZINAE DAY T —RE 5 FMDI) CAS No.  |Polymeric diphenylmethane diioscyanate, (polymeric MDI) CAS
009016-87-9. No. 009016-87-9.
IR -
AiE ZDih: A9 other: A9
GLP [EqR) IELy
HERE{To1-&F -
HERE —
7R e —
Blkm:  °C 208 208
REBRDIAT Ha—XFhvT H0—XFhvT
& -
IR -
EEHERI7 FEIRL TS BEIRL TS
FEIRL TS FEIRL TS
{E5EE DFIETIE L -
H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV_Rotterdamdam ICI Holland BV_Rotterdamdam
5| SR 9 9
EZ =
HERME S SITZNWABOAY T R—k methylenediphenyl diisocyanate
CASES CAS No.101-68-8. CAS No.101-68-8.
WES 4.4 MDL 4,4 MDL

44-DTT= VAR DAL T 3 —b (MDI), CAS No.101-68-8.

4,4-Diphenylmethane diisocyanate (MDI), CAS No.101-68-8.

ZDHh: A9

other: A9

[

[

Blkm:  °C 211 211

REDEAT ya—XRhvT ya—XFhvT

HEim =

AR -

EEHRIT BEIRL TS0 BEIRL TS0
BEIRL TS BEIRL TS

{581 D FIETIEHL -

H# ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

5| FA ik 9 9

EE -

28 HEMEEE (BfR KK

AUTO FLAMMABILITY (SOLIDS/GASES)

AERMES SIIZIWAEI DAY TR —k methylenediphenyl diisocyanate
CASEE -
MES 4.4 MDI 4,4 MDL
ZFDfth: A15 other: A15
IELy IELy
EENLE AMBIENT.
e
°c > 600 > 600
SRR -
EEHRIT BEIRL TS0 BIRL TS0
_ BEIRL TS BEIRL TS
(%81 D FIETIEHL =
H# ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FA Xk 9 9

EE




AERMES SITZIWAEI DAY TR —k methylenediphenyl diisocyanate
CASEE =
fHEE =S5 F MDI Polymeric MDL
IR =
AiE ZDih: A15 other: A15
GLP [EIR IELy
HERE{To-F =
HEREH EENL AMBIENT.
7R |
BHEIFEASE: °C > 600 > 600
5 =
F&im =
AR =
EEHRIT IR TS FEIRL TS
BEIRL TS BEIRL TS
{EFEME D FIBTARHL =
Hig ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| FA ik 9 9
EE =
HERMES SITZIWAEI DA TR —k methylenediphenyl diisocyanate
CASHS CAS No.101-68-8. CAS No.101-68-8.
fHEE 44-CTDIZ )AL AY T T 3 —hk (MDD 4,4'-Diphenylmethane diisocyanate (MDI),
IR =
AiE ZDih: A15 other: A15
GLP [ELy IELy
HERE{To-F =
HEREH EENLE AMBIENT.
71 e
EEEI-HKY > 600 > 600
5 =
F&im =
AR =
EEHRIT IR TS FEIRL TS
BEIRL TS BEIRL TS
{EREME D FIBTARHL =
Hig ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| SR 9 9
EZ =
HERME S CIIZNABVOAIS T R—k methylenedipheny! diisocyanate
CASES CAS No. 009016-87-9. CAS No. 009016-87-9.
FiEZE ERFOITI=IAR AT Z—K (B85 F MDI) Polymeric diphenylmethane diioscyanate, (polymeric MDI)
AR =
ik ZDih: A15 other: A15
GLP [ELy [ELy
HEBREITo-E =
SRER EEN & AMBIENT.
FE1: A
BEIFENE: °C > 600 > 600
EAh -
& =
IR -
EEHERIT FIRL TS BEIRL TS
FEIRL TS FEIRL TS
{E5ETE DFIETIE L =
H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| FA ik 9 9
EE =
HERMES SIIZIWAEI DAY TR —k methylenediphenyl diisocyanate
CASEE =
fHEE =S5 F MDI Polymeric MDL
SR =
Ak ZDih: A15 other: A15
GLP Ly IELy
HERE{To-F =
HEREH EENLE AMBIENT.
7R |
BHEIFEANSE: °C > 600 > 600
5 =
&im =
AR —
ERBHERTT BRL TSN BRL TGS
BEIRL TS BEIRL TS
{EREME D FIBTARHL =
Hig Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FA ik 9 9
EE =
29 5K

FLAMMABILITY




2.10 1@FE
EXPLOSIVE PROPERTIES

HERME S SITZNWAB DAY T R—k methylenediphenyl diisocyanate
CASEE =
MEE 4,4 MDL 44" MDL
AR -
HiE -
GLP BIRL TS BIRL TS
RERFIT oI5 -
HERE =
R
KICKYIEH BIRL TS BIRL TS
m-D=hARU BV KYBEEICHE [BIRLTESL BIRL =
m-O=bARU B FYBMEICHEE [EIRL TS0 FEIRL TS
IRFEMEL [EIR) [EIR)
ZDth -
[t DSC/TGAB LUMEERBEIZLY . BREFLEVNEVNZS, DSC/TGA AND CHEMICAL STRUCTURE SUGGEST THAT IT
IS NOT EXPLOSIVE.
SER =
EEMRa7 FEIRL TS FEIRL TS
FEIRL TS

FIRL TS

S 3814 O I T AR B0
Hg

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

5| Ak 9 9

EE =

HERMES SITZIWAEITAI)T TR —k methylenediphenyl diisocyanate

CASES =

fHEE =% F MDI POLYMERIC MDL

SER =

ik -

GLP FIRL TS FEIRL TS0

HEREToE =

SRERE -

R
RICKYIEFE FEIRL TS0 FEIRL TS
m-DZRARU B LY BERICERE [EIRL TS FEIRL TS
m-DZRARU B LYFHEICHE [EIRL TS0 FEIRL TS
IRFEEPELTL EIR) EIR)
ZDfth -

5w DSC/TGAB LUMEEBEN S BRIELEL, DSC/TGA AND CHEMICAL STRUCTURE SUGGEST THAT IT

IS NOT EXPLOSIVE.
AR =
EEHRT7 FEIRL TS FEIRL TS
FEIRL TS FEIRL TS

SR8 O | B iRHL
Hg

ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam

ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam

5| A3k 9 9
EE =
HERMES SIIZIWAI DAY TR —k methylenediphenyl diisocyanate
CASEE CAS No.101-68-8. CAS No.101-68-8.
fHEE 44-CTDIZ )AL TOAY T 3 —hk (MDI), 4,4'-Diphenylmethane diisocyanate (MDI),
SER =
BiE -
GLP FEIRL TS FEIRL TS0
HEBREToE =
RERE E
7R
RICKYERFE FEIRL TS FEIRL TS
m-DZRARU B LY BERICEE [EIRL TS FEIRL TS
m-DZRARUEULYFHEICHRE [EIRL TS FEIRL TS
IRFEPELTL EIR) [EIR)
ZDfth -
5w DSC/TGA BLWEFEEEN S, BREFBELNEDEEZZ SN  [DSC/TGA AND CHEMICAL STRUCTURE SUGGEST THAT IT
. IS NOT EXPLOSIVE.
AR =
EEHRT7 FEIRL TS FEIRL TS
BRLTEED BIRL TS

{ERE1E O | BT iRHL
HE

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

5| PSRk

9

9

EE




HERME R

CITZNWAEIDAI T R—hk

methylenediphenyl diisocyanate

CASES CAS No. 009016-87-9. CAS No. 009016-87-9.
fHEE EBRFIIIZIVAR AV T R —MNE S FMDD) Polymeric diphenylmethane diioscyanate, (polymeric MDI)
SER =
B =
GLP FEIRL TS FEIRL TS
HEREToE =
SRERGE =
#E
RICEYIERFE FEIRL TS0 FEIRL TS
m-DZRARU B LY BERICEE [EIRL TS FEIRL TS0
m-DZRARU B LYFHEICHE [EIRL TS FEIRL TS
RFE ML [EIR) [EIR)
ZDfth =
5w DSC/TGA BLWEFEEEN S, BREFBELEDEEZZ SN [DSC/TGA AND CHEMICAL STRUCTURE SUGGEST THAT IT
. IS NOT EXPLOSIVE.
SR =
EEERT7 FEIRL TS FEIRL TS
FEIRL TS FEIRL TS

SR8 15 O iR HL
HE

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV_Rotterdam

5| A ik 9 9
EE =
HERME S SITZNWAB DAY T R—k methylenediphenyl diisocyanate
CASES -
HEZ =% F MDI POLYMERIC MDL.
AR =
Hik =
GLP BIRLTESLY BRLTESD
HEBREITo-E =
HEREH =
@R
KICKYIEH BIRL TS BIRL TS
m-D=hARU B KYBEEICEE [BIRLTESL BIRL =
m-D=hARVEUKYFBEICHE [BIRLTESL BIRL =
IRFEMALY [EIR) [EIR)
ZDth -
[t DSC/TGA BLWEEEEN S, BREEFENEDEEZEZ SN  |DSC/TGA AND CHEMICAL STRUCTURE SUGGEST THAT IT
e IS NOT EXPLOSIVE.
SERR =
EEMERTT BIRLTESLY FIRLTESW
BIRLTLESLY BIRLTLESLY
{EFEMED BRI =
H 8 Enichem S.p.A. Milan Enichem S.p.A. Milan
5| A ik 9 9
EE =
2.11 EgietE

OXIDISING PROPERTIES

212 BIEBTARTUDvIL

OXIDATION/REDUCTION POTENTIAL

213 ZOh O YELFEHERICB T 515

ADDITIONAL INFOMATION

3. IRGTE M EHER

ENVIRONMENTAL FATE AND PATHWAYS

31 REMH

STABILITY

31.1. fHfR

PHOTODEGRADATION

AERMES SIIZIWAEI DAY TR —k methylenediphenyl diisocyanate

CASHS CAS No.101-68-8. CAS No.101-68-8.

WES REME 11 ~ 14TEDHLN-EBY Test substance: as prescribed by 1.1 - 1.4
4,4' MDI 4,4 MDI
44-C DI I)LAR DAY T R —b (MDI), CAS No.101-68-8. [4.4'-Diphenylmethane diisocyanate (MDI), CAS No.101-68-8.

IR =

Ak Hik: TOMGHR) Method: other (calculated)

MOOH:&ZF R V=, KEHRIZHITZ0HSThILED RIGEED
FHE GEMBERIL).

24 MLI DAY T R—bM (TDDHELEVINDDAY T R —
MZxHEF B TIVITDNTHRERICETE SN, k=2.2%10EXP-
12 (TDI), 311*10EXP-12 (4,4’ MDA). 230%10EXP-12 (TDA)
ml/mol*F.

nbld, COBIEICE#HSIN TS, TDI. MDAD KK 57 fF
HREIDOVTORBRMTAIERE R L. RAMBREZRFTTY
% (RE: Becker 1987, 1988) - D&Y, ChHDYWEIFAKHF T
BB RICHET 5.

Calculation of atmospheric reaction rate with OH radicals, using
an MOOH method (no further detail available).

Similar calculations for 2,4 toluene diisocyanate (TDI), and the
diamines corresponding to these isocyanates, gave values of
k=2.2¥10EXP-12 (TDI), 311*10EXP-12 (4,4" MDA), 230*10EXP—
12 (TDA) ml/mol*sec.

These support the results and overall conclusions of the
experimental determination of atmospheric degradation rate for
TDI and MDA recorded in this sub—chapter (RE: Becker 1987,
1988) - ie. that these materials degrade relatively easily in the
atmosphere.




54T

DEEPIY:

R o) %

84T ER

Type: air

GLP

L

HERE(To1-5F

]

SR E R R (nm)

ABKEE(CE D8R

MBEDARIEIL

SHERE

#ER

WERE
| R (°C)

BN fiE

iR /2

5 R B (%) LB RS
EFINE (%)
g 5 2
HEREF] (34 T) OH OH
ERFIEE =
HETER 0.000000000003 cm3/(5 F * %) 0.000000000003 cm3/(molecule * sec)
B EAL1/2 -
SERE Y BEIRL TS BEIRL TS
et =
IR =
EEHERI7 FIRL TS FEIRL TS
FEIRL TS FEIRL TS
S5O FIBTIRHL =
H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| SR 15 15
EE =
HERME S ITZNWAB AT R—h methylenediphenyl diisocyanate
CASES =
MEE ZDMDHERME other TS
FHEICERTELUY. FLIUOAYY T R—b (TDD), 2,4- & |Closely-related analogue, toluene diisocyanate (TDI) as an 80:20
KU2,6-EHA DOX20DEIEDEE mixture of the 2,4— and 2,6-isomers.
24- BEUV26-FLIVUTIY (TDA) BLU4A-OFI/D Also 2,4— and 2,6—toluene diamines (TDA) and 4,4'-
= )LA22(MDA) diaminodiphenylmethane (MDA).
AR =
Bk ik TOMGRIE) Method: other (measured)
KEIE(ZERH SN TLNS44 MDI HELU24TDID KT F D5 E | The recent calculations of the atmospheric degradation rates of
EEIZDODTHDRIENETEIX(RE: Bailey 1993, Klamt 1993), 4,4’ MDI and 2,4'TDI recorded in this sub—chapter (RE: Bailey
MDID 7 R EFTDINEDEFBLLTHEY ., RMEITxHET S 1993, Klamt 1993) support these overall conclusions that the
CSTIVIERERTHERABRZIZHMETHENSITNODHA  |degradation rate of MDI is close to that of TDI and that both
HItEREEMF 153D THS. these materials and their corresponding diamines degrade
TDI, TDA. MDAIZDWT O DN ED T ILEEMIEIHEDSETS [relatively easily in the atmosphere.
ICEHMBICRE SN TS, These studies are reported in more detail in the HEDSETS for
ZFhizkB L. TDIDEMSIE, TDI, TDAIZ KR HIZEFE SN |TDI, TDA and MDA.
BOEDEEZ DN, RO HMDIE LUMDAIZEIL THHE |They indicate that no atmospheric accumulation of TDI or TDA
AlEhd, would be expected from an emission of TDI, and a similar
situation would be predicted for MDI and MDA.
B4T EERL R EEL R
BT TR Type: air
GLP L\WNE [AIAY.4
AEBRE 1T F =
FBEFER(m) KR XI5 T Light source: Xenon lamp
ABHEREIZE DX RE
MEDARYLIL
HEREH
=R
MERE

E R

FiBAAL /2

N
(3}

Lyt NI Ly
(3}

S ERRE (%) ERER
EFIE (%)
% 7
BREH| (A1) OH OH
BREIRE 100000000 100000000
EEER 0.0000000000074 cm3/(5>F * Fb) 0.0000000000074 cm3/(molecule * sec)
2 E /2 -
SR R FEIRL TS FEIRL TS
Eh TDI [F. AR B TERSNEZERFDOHSTHILIZEY L. [TDI degraded by photolytically generated OH radicals in air,
HFHEAIL. 10EXP6 OH SUHIL/mIT26RfE EE SN 1=, calculated half-lifetime 26 h at 10EXP6 OH radicals/ml.
T3V TDA H&U MDA GETERIZEAN/K 5 fRD %) IXTDI |The diamines TDA and MDA (potential hydrolytic
FYLFRBRLNET S, ®iET HMDAD H B X6 TH S, |intermediates) degraded even faster than TDI, the
corresponding half-lifetime of MDA being 6h.
SER =
EEMRI7 FIRL TS FIRL TS

FIRL TS

FIRL TS

{E3A 1% D I AR 1




HE

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

5| FA X @ik 16,17 16,17
EE =
HERME S SITZNWAB DAY T R—k methylenediphenyl diisocyanate
CASHES CAS No.101-68-8. CAS No.101-68-8.
MEE HEME 1.1 ~ 14TEDLNI=EY Test substance: as prescribed by 1.1 - 1.4
4,4 MDI 4,4 MDI
44-DTT =)V AR DAY T F—h (MDD, CAS No.101-68-8. |4,4'-Diphenylmethane diisocyanate (MDI), CAS No.101-68-8.
SER =
Bk Fik: TOMGHE) Method: other (calculated)
Atkinson (1988)MDERILIZLD. KEFIZHITHOHZTHILE  [Calculation of atmospheric reaction rate with OH radicals, based
DRIGREDETH, on the formalism of Atkinson (1988).
24 TDI(FILIY =AY T H—R) IZDLWT, BEHRICEHELT=  |A similar calculation for 2,4 TDI (toluene diisocyanate) gave a
R k=6.6%x10EXP-120\ G5, COEIFEERICE>THTES |value k=6.6%10EXP-12 which is in reasonable agreement with
NAFIE(RE: Becker 1987,1988)Z#R &SN TLV\A{EE T4 [ — |that determined experimentally and recorded in this sub-
BLTLBIENFERSNT, chapter (RE: Becker 1987,1988).
hE. SRV T R—INLEEMB S (CHfESNBELY |This supports the overall conclusion of the latter record that
5. KYUBRFDREDRIANIEREEDFTE5LDTHS, these isocyanates degrade relatively easily in the atmosphere.
24T DIy s LR
BAT . ER Type: air
GLP N Z~BH
HEBRE{To1F 1988 1988
KiREE R (hm) =
ABHIBEICE D ABXERE =
MEDRARYEIL -
SEREH =
fBE *
MERE =
| SRECC) —
| EEESE
B A /2 -
5 R (%) S B RS =
EFINE (%) =
LR 0
EREF] (34 T) OH OH
ERFIEE =
HETER 0.000000000012 cm3/(5 F * F5) 0.000000000012 cm3/(molecule * sec)
B EAL1/2 -
SDERE Y BEIRL TS BEIRL TS
[kl =
IR =
EEHERIT FIRL TS BEIRL TS
FEIRL TS FEIRL TS
S5O FIBTIRHL =
E:) ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| FA X @ik 18,19 18,19
EE =
HERME S I NWAB DAY T R—k methylenediphenyl diisocyanate
CASES =
MEE ZDMDHERME other TS
FHEICERTELUY, LI P47 R—b (TDD) 24- & |Closely related analogue, toluene diisocyanate (TDI) as an 80:20
FU2,6-EHAZSOR20DEIETEELIZED mixture of the 2,4— and 2,6-isomers.
SER =
ik Hik: £ DOt GRITE) Method: other (measured)
INBOEIL, TDIZ DLV THEDSETIZRESN TLVS, These studies are reported in the HEDSET for TDL
NBIEZ N RETHS, TDIDRHEIZLSDTDI, TDADEFEIL |They show ready degradation, indicating that no accumulation of
FRIShGZNENSIEETT, TDI or TDA would be predicted for an emission of TDL
MDI, MDAIZD W THEHD KRN F RIS S, A similar situation would be expected for MDI and MDA.
B4T EEL R EEL R
AT ER Type: air
GLP [AIAY4 [AIAY.4
AEBRE 1T F =
FBEFER(m) KR X /50T Light source: Xenon lamp
ABHBREIZE DX RE =
MEDARYLIL -
HEREH =
BE *
MERE =
RE(CC) 27 27
| BRSO
A1 /2 -
SRR ) EBFE =
EFINE (%) =
MEE SR *
BEEH (81 F) KARK natural water




1R R R

RETEH SR = 1 BRI, 21 % Degradation: = 21 % after 1 hour
FE /2 =
SERERY FEIRL TS FEIRL TS
LM T TIXRHEDRD E XD BE T TIEEAD EAEN|Vapour phase loss in darkness very low, increased markedly on
Liks irradiation.
MLIUO 7Ry BENZINKS O PRMIERE SN D [No toluene diamine, potential hydrolytic intermediate, was
= detected.
[t} -
IR -
EEHERI7 FIRL TS BEIRL TS
FEIRL TS FEIRL TS
S5 FI BTIRHL -
H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| XX ER 20 20
EE -

3.1.2. KR EM (KD FHE)
STABILITY IN WATER

HERMES SIIZIWAEI AT TR —k methylenediphenyl diisocyanate
CASEE =
fEE ZTOMOHERME other TS
=5 F MDI(54.5% £./<—. Millionate MR-200; Nippon Polymeric MDI (54.5% monomer. Millionate MR-200; Nippon
Polyurethane Ind.Co.Ltd.). Polyurethane Ind.Co.Ltd.).
SER =
Fik AT R Type: abiotic
ik Z Dl Method: _other
[AIAY4 L\WVZ

MDID¥IEHEE H KU MK S EFOMDIOHEE D=6, D
NEREFERT DO DRERD A E A E KA,
HERME L. ZBAKPITHLAEESH DMSOH1%DF &R
5. 20, 100 mg/I ASFHESN . FI-EHERRK)400~10,000 mg/I|
DEBBRIARINT,

BEABRRTOCHIRICED) BLUMNLIVOFRABER
HWE(ERATICEDMNAEINKSIZ, HB44-MDI B&U
ZDANTI— (E~AHK). BLU44-OTFI/OTI= )L ARY
(MDA)IFHPLCIZ &> T— R CllESh 1=,

RE (12°0) B GEK). BRREORLOEZEN RSN
fzo Ttz RMEBRIE K EH T TNz . REEA MK S
RICEZ 2RI HEShT-

#ER

RERE

The physical nature of MDI and its behaviour during hydrolysis
preclude conventional methods for studying its degradation.
The test substance was stirred vigorously into distilled water,
from 1% solution in DMSO to achieve 20 and 100 mg/l and
directly (neat) for 400-10,000 mg/I.

Residual 4,4-MDI and its oligomers (trinuclear to hexanuclear),
and 4,4—diamino diphenylmethane (MDA) were determined by
hplc at fixed intervals, as were dissolved organic carbon (by
TOC analyser) and toluene insoluble solid product (by weighing).
Effects of temperature (12degC), salinity (sea water) and
reduced agitation were studied at 1000 mg/|, and the
experiment was also performed under static conditions whereby
the effect of interfacial area on hydrolysis was studied.

ERRE

3

;ﬁiﬂ%[’nﬁfﬁd)ﬁﬁﬂfﬁ(%x pH. iR

4Mi# 125 °CT20BFE %50~90 %

Degradation: 50 — 90 % after 20 hour(s) and 25 degree C

3 iE A 20mg/I, 100 mg/IDEETIE. B/X—BLUA)T<— [Z3F i |At 20 and 100 mg/I, monomer and oligomers hydrolysed with
BRI R B DRES TR RS-, half-lives of <2 h.
CODMEI., W—E KD BRI ESD TERIEICHED ZEZERLTLY | This suggests that homogeneous hydrolysis is extremely rapid,
BH., COEEIL. DMSONRERIZHIMK D RMNELT-FIHE  |but this rate may be significantly overestimated because the
HIEBETEGWE=O ., COFEEFELGBKREHESNT-1D T |possibility cannot be discounted that some hydrolysis occurred
HAHUEEELH S, during storage in DMSO.
B FRRICEMEEEREL-EREDAKTIL, RIS |At higher concentrations, where the material gradually formed a
FTOREEBIZICE->TREIY. HREHX. ¥HAMDIEEEIZEH4 |solid lump, the reaction followed zero order kinetics, but with
53, WIFhEH208E TH-oT -, half-lifetimes of ca 20 h independent of initial MDI
RIGEEITBEKPTIEIELLES . BHEEMNMELMES . KIG [concentration.
FEEIZOPEL BEMN2COIGEICILEE(XIEFEITELA D [The rate was unaltered in sea water, rather slower with less
T=(B A #9805 ), agitation and significantly slower (half-life ca 80 h) at 12degC.
D ERERY IR IELy

BIRHEDOCE KUMDARE LR D12%0D Rt HIZHEILS
. HMDIRE Lo T BHOTABEDADELT:, &
RrIZ, MDINS NS DERME DERE®)IE. FIEIMDLE
EDLEFE£ICRMIZET L,

BEHMDARE(%20~1000 mg/| MDIT#91.5 mg/ITHo1=.
DOCI&. MDADH] 4EDRE THo1=hS, ZDHDIKE D
WMEIFUVEIZHPCLIZE > TR Sh A oT=,

2B/ #%. 1000 mg/ID>91%% L[ HMDIAS, K- HHEB DD
WFhICBLWTHERBEETHEIRYREAE RSN, IEKE
HTTIE, MK EDBIRFFELILTOAEL RGEEI
REREEHICERLE,

DOCHELUMDARE L, RIPICE>TELUETFLIZ(ZFhEN
#1728 &UV1/3), REME L. K EBICREAS TAR
IZEMb T B EMRERSNT=,

The final DOC and MDA concentration were established during
the first 12% of reaction and varied only slightly with initial MDI
concentration, consequently the % conversion of MDI to these
products fell dramatically with increasing initial concentration of
MDL

The final concentration of MDA was ca 1.5 mg/| at 20-1000
mg/| MDI (9% conversion of MDI to MDA at 20 mg/I) and 2.6
mg/| at 10,000 mg/I MDI (.02% conversion).

DOC was ca 4 times higher than the MDA concentration but no
other water soluble species could be detected by UV or hplc.
After 2 weeks >91% of 1000 mg/I MDI had been converted to a
polyurea insoluble in both water and organic solvents. Under
static conditions the course of hydrolysis was similar but slower,
and the rate increased with the interfacial area.

The DOC and MDA concentration were significantly lower than
with agitation (by ca one half and one third respectively). The
test material was observed to solidify during hydrolysis from the
interface downwards.




FR

CNEDFRIE. —fRIZEROHSNTLNDAY L 7 R— DK
R E—BLTHEY. DRAICERSNIZhILNSUBRE (/R R
BEh7IVICERSh, /YT R— B BITRIEL, REE
BICERT B,

MDIZDIEBRIES AV TUBIATILORIGY AT L@
BRY—THY. DD RISIZEY AR REN AR
KEPBIVRETERSND, 145, HHEA KBRS LUR
AOVWTIICHENTEH, BEHSREORES LU PREIKIZKY.
BERD2EBRMEDNEIELS,

REDOEMO 2D P THRBMAZM T(LLEMEEDEL
EAVITR—FDRBOTIE, RERGIZEY, BAMICEE>
FERBROCRRIEDYMEDERMNELD.
COERRIZKDEAS IV T DHMEZEFIRL. F=nk
NEREELEILSE S,

BELGHE(ETOMDIDKEHRICHTH— BT EEN)
X BEICK, RBRINTWSDEHBERMTHY . WED
BAEDBICHVDNIHMTE. £ERMEOMEMAIREER
ICHBEE5ZHIENERD(ETORBESHT T, TEER
MIZEED T BRI REK), OECD HARSAUIZIZZDEE
[ZDWVTDOTENA RIFRE SN TV,

CDHIZONTIE, BIESSICEIZHER/RSNA TS,

These findings concur with the generally accepted chemistry of
hydrolysis of an isocyanate whereby the initially produced
carbamate decarboxylates to amine which then reacts very
readily with more isocyanate to produce a urea.

For a diisocyanate of low solubility such as MDI, the reaction
system is usually heterogeneous and these reactions, leading to
insoluble polyureas, occur in both organic and aqueous phases
and at the interface, where in each case differing
concentrations of reagents and intermediates lead to different
product distributions.

Under conditions typical of many types of environmental
contact, i.e. with relatively poor dispersion of the heavy
isocyanate, the interfacial reaction leads to the formation of a
solid crust encasing partially or unreacted material.

This crust restricts ingress of water and egress of amine, and
hence slows and modifies hydrolysis.

An important consequence, of general significance to all aquatic
tests of MDI, is that in reality it is the breakdown products that
are being studied and the technique used for introduction and
dispersal of the substance can affect the physical form and
composition of the product (although under all tested conditions
the predominant products are solid, insoluble polyureas). OECD
guidelines give no advice in this area.

This point is discussed further in sub—chapter 3.8.

EEHERIT FIRL TS FEIRL TS
FEIRL TS FEIRL TS

E3ETE D FI BTIRHL -

H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan

5| XX ER 21 21

EE -

AERMES SIIZIWAEI DAY TR —k methylenediphenyl diisocyanate

CASEE -

fEE ZTOHMDHBRME other TS
S5 F MDI Sumidur 44V20 (Sumitomo-Bayer Urethane Polymeric MDI. Sumidur 44V20 (Sumitomo—Bayer Urethane
Co.Ltd.) Co.Ltd.)

SER -

ik B4 7 : pHITEYH Type: biotic at pH 7

Method: other.
GLP LWZ LMWV
ERE{1o1-F -

HRERE HEREME: IEZECTHRADANICRATLDEINEER (2~ [Test condition: Natural river water containing 0.5% v/v sludge
27°C pH 6.8~7.4) M0.5% v/v DEMEFREESLRARDMAII in an outdoor model flowing river system in all four seasons (2—
Ko HSRBLHHD25°CT0.5% v/ vDBRE ST HEK, WHE% |27degC pH 6.8-7.4). Also in sea water containing 0.5% v/v sea
INZIBHEL. 50 mg/I&ELT=, jA KT OMDI-MDAE E L30B8 |mud at 25degC in a glass tank. Substance stirred in at 50 mg/I,
br=—o>THESNT=, and concentrations of MDI and MDA in solution determined

over 30 d.
BE e —
REEE =

ERRE

FTERRER DD AEE®). pH. iR

BB OMDI HXUMDAD E(FIEFEIZIELS, 48 B LLNT0.02

Levels of MDI and MDA in solution were very low, being <0.02

s meg/| FBHE TFRIE)XRETHY. 1B B LUIE. TNhZ400.26 mg/l. |mg/l (detection limit) within 4 days and never exceeding 0.26
0.1 mg/I& BB T B EIEiEh 2Tz, mg/| and 0.1 mg/| respectively after the first day.
KD EE R THHERBHAERSNT-, Solid crusts of hydrolysis product formed.
0BEICITHONE=ChSDMBEDHTIZEKY. <45 mg/kg~ Analysis of these after 30 days showed no detectable MDI (<4.5
200 mg/kgDREITIX. MDI, MDAIZRH Shizho1=, mg/kg) and MDA concentrations from <4.5 mg/kg to 200 mg/kg.

TEH -
PERE Y FEIRL TS FEIRL TS

[t SERRIFHLUL TN BOF N OPENEE THo1-. Degradation was similar, but rather faster, in sea water.

SER RERDFER . MDIIMDAN EFBREL TR R IZH RIS T-A, b |Test shows ready degradation of MDI, with no build up of MDA,
BEOCEMEDORHEMTELTIXELRIZHEIFEE T 5% 0 &|but this cannot be ascribed specifically to biotic degradation in
[EEZALY, the absence of controls or any characterisation of the biomass.
BREIN-MDIO MK FREENEZ DML —BT B#ER | The observed hydrolytic behaviour of MDI concurs with other
ThHY. CORIELSLVFIEL7IZEH SN TS (RE: Kitano studies, described in this sub—chapter (RE: Kitano 1992) and in
1992) , sub—chapter 4.7.

EEMRa7 FIRL TS BEIRL TS
FEIRL TS FEIRL TS

{EEMED BRI =

H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan

5| A3k 22 22

BE




3.1.3. LIEGREME
STABILITY IN SOIL

HERME S SITZNWAB DAY T R—k methylenediphenyl diisocyanate
CASES =
MEE ZOMDHEBRME other TS
XEMIEXRXS R Solid insoluble hydrolysis product (polyurea) of 14C radiolabelled
4,4-MDL
SER =
ik A47 . RERE Type: laboratory
Hik: TOth Method: other
GLP [AAY4 [AIAYV.4
AEBRT 1T F =
SREREE RAROLIE (O—LHMM)EREL. BEI0%ELT, Mixed with equal volume of soil (loamy sand) and wet with water

CO2h5w Ik Y22°CTar ARIF LA =% . BEMEKIBKRIZ K |to 90% capacity.

YHiah B ESBRAERYICEL T, ffichiz, Sealed under CO2 traps for 4 months at 22degC, then extracted
with aqueous acid to detect soluble degradation products.

SHERHARS =
R
HERD2AT 74— )URERER T4—JLFEAER
HEES NIV [ELy [0y
BE H=FE: 340000 mg/kg Concentration: 340000 mg/kg
| TIERE °C 22 22
t#ErhpH 6.6 6.6
| TIEGREE %) 90% 90%
| TEDISR ZDfh other
HEEE %) HEtEFHE = 85% Content of clay: = 85%
VILLEEE: =121% silt: =121 %
WEHE: =794% sand: =79.4%
AERRE (W) 3.2 3.2
BAA R HEE =
WEMNAAIREE =
SH 2K B%RS (DT50, DT90) BIRL TS BRLCEESD
D ERERY FEIRL TS FIRL TS
B C EMIEE R SHK: <47 B0% Dissipation: < 0 % after 4 month
[t RETEEIL. MERECO2EL T, F TR ITHB SN =ME#I: |No radioactivity detected, either as CO2 liberated, or material

EEBRETIV)ELTH, B EShinot=, (e.g. aromatic amine) extracted after test.

R TREIXEFICBARINTULVELA, ZDhDEZ %L = |Detection limit not precisely specified, but 0.01% degradation

FEUERERIZH VT, 0.01%D N EMNIRHEATEETH S, detectable in similar tests with other substrates.

IR =
EEHERIT FEIRL TS BEIRL TS
IR TS FEIRL TS
S5O FI BTIRHL =
H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)

ICI Holland BV Rotterdam ICI Holland BV Rotterdam

ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)

ZENECA Brixham, Devon ZENECA Brixham, Devon

ICI Holland BV Rotterdam ICI Holland BV Rotterdam

Enichem S.p.A. Milan Enichem S.p.A. Milan

5| FA X @ik 23,24,26 23,24,26

&% =

HERME S CIIZNWABVOAIS T R—k methylenedipheny! diisocyanate
CASEE -

MEE ZOMDHEBRME other TS

XEMIIRXSR Solid insoluble hydrolysis product (polyurea) of 14C radiolabelled

4,4-MDL
SER =
ik Z D other
GLP L\WNE WNNZ
HEBREITo-E =
EREH FATED TIE (FIL/—E LTE)ERAL. IBEIW%ELT-, [Mixed with equal volume of soil (Chernozem) and wet with water

CO2b5 w2 kY22°CTAy AR LAk, BEMIKIBRRIZL [to 90% capacity.

Ui sh, B BERMICELT,. 2fTchi=, Sealed under CO2 traps for 4 months at 22 degC, then
extracted with aqueous acid to detect soluble degradation
products.

HER AR 44 F 4 months
3

REBOI(T ELEEREA ELEHT

BEES NIV [FLY [ELY

RETEEIL. MERECO2EL T, FITHEEEITH B SN =ME#I: |No radioactivity detected, either as CO2 liberated, or material

EEHETIV)ELTH, B EShiinot=, (e.g. aromatic amine) extracted after test.

R TIREIXFICBARISNTULVELA, ZDhDEZ %L = |Detection limit not precisely specified, but 0.01% degradation

FELRERIZH LT, 0.01%D N EIEHAEETH B0 detectable in similar tests with other substrates,

BE 340000 mg/kg 340000 mg/kg
| TIEEE °C 22 22
t#EhpH 6.9 6.9
| TIEDEE %) ZDfth other
| TEDISR ZDfh other
HEEE W MEEFE: = 201 % Content of clay: =20.1%
VILNEERE: =217% silt: =27.7 %
WEHE: =522% sand: =522 %
ARRE (W) 2.6

A A

2.6




EMNAATREE

FIRL TS

SH BRI (DT50, DT90) FIRL TS
PERE R FEIRL TS FEIRL TS
B LD EE HEE : <47 B1.0% Dissipation: < 0 % after 4 month
#aim =
JER =
EEHERI7 FEIRL TS FEIRL TS
FEIRL TS FEIRL TS
E3ETE D FIBTIRHL -
HE ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5| FA X @ik 24,2523 24,25,23
EZ =
HERME S SITZNWABOAY T R—h methylenediphenyl diisocyanate
CASES =
MEE ZOMDHERME other TS
XEMIEXREXS R Solid insoluble hydrolysis product (polyurea) of 14C radiolabelled
4,4-MDL
SER -
Hik Z D other
GLP L\WNE L\WNZ
HEBREITo-E =
AREREH RAFEBEOTIE WIED)EREL EEIONELT-, Mixed with equal volume of soil (sandy loam) and wet with water
CO2b5w T kY22°CTAy AR LAk BEMEIKIBRRIZL [to 90% capacity.
Ui sh, BESRBERMICELT,. 2fTchi=, Sealed under CO2 traps for 4 months at 22degC, then extracted
with aqueous acid to detect soluble degradation products.
HER AR 44 F 4 months
R
REBOI(T ELEHT EERE=AER
BHEES NIV [ELY [ELY
RETEEIL. MERECO2EL T, FITHER R ITHB SN =ME#I: |No radioactivity detected, either as CO2 liberated, or material
EERETIV)ELTH, B EShiinot=, (e.g. aromatic amine) extracted after test.
R TIREIXHFICBARISNTULVELA, ZDhDEE %L = |Detection limit not precisely specified, but 0.01% degradation
FBEIHERIZH T, 0.01%D D EMNREAIRETH S, detectable in similar tests with other substrates.
RE 340000 mg/kg 340000 mg/kg
| tIEEE °C 22 22
B 5.2 5.2
| TIEGREE %) ZDfth other
| TEDISX ZDfth other
HEEE %) HEIEEE =5% Content of clay: = 5 %
JILNEHE: = 32.6% silt: =326 %
WEHE: =624% sand: =624 %

HEERE (W)

1

1

B4 7> 3 HagE -
WEMNAAIREE -
SE K B¥R (DT50. DT90) ZIRL TS ZIRL TS
DERE B BIRL TS BIRL TS
BFEIC L DHARE < 44 B #%0% <0 % after 4 month
F&im -
ER -
EEHRIT BEIRL TS0 BEIRL TS0
BEIRL TS BEIRL TS
{5814 D FIETIEHL -
H# ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| Ak 23,2427 23,2427
EE -

32 E=AYUT T—5(1RIR)

MONITORING DATA(ENVIRONMENT)

HERMES SIIZIWAEI AT TR —k methylenediphenyl diisocyanate

CASEE =

MEE FEICBERTELUY MLI AV 7 R—bk (TDD) Closely related analogue toluene diisocyanate (TDI).

SR =

Fik &, TDI HEDSETIZEEEH SN TLVS, This is described in the TDI HEDSET.
BRHIZEITE14> D TDIDTRHER (1975); HLASHDT=  |Accidental spillage (1975) of 14 tons of TDI on to marshy
. B THEBESHIMDBE), ground; covered with sand (ca 1 m thick layer) for containment.

BIFESAT (h ) JH g 75 e ithish

JELE tiE TiE




S TEFRDTDIBLUTDA RT3V, aAMEMK L ERERY) |The concentrations of TDI and TDA (the parent diamine, a

BEX., 6:BAM % T3 mg/keF =X FNUTICHE DL, —F# |soluble hydrolysis product) in the soil fell to 3 mg/kg or below

TlE<0.05 mg/kg (T TRRIE)TH 1=, after 6 weeks, and to <0.05 mg/kg (analytical limit) after 1 year.

EHDT=->1-108 BIZEEEREN 1= FKEE M 53, TDI. TDA [Neither TDI or TDA were detectable (<0.05 mg/I) in ground

[EHRHE SN M>7=(<0.05 mg/1)o water samples, even those taken only 10 days after the

BEZHNTH, HUADDITRRICTEHEDLUSMZIE, FBD |accident.

HEE~NDEZEDORKIRIZRSNED STz, There was no evidence of damage to surrounding vegetation,
apart from that caused by the containment procedure, even in
the following year.

et -
JER =
EEHERIT FEIRL TS BEIRL TS

FEIRL TS FEIRL TS

381D FIBTIRHL -
H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)

ICI Holland BV Rotterdam ICI Holland BV Rotterdam

Enichem S.p.A. Milan Enichem S.p.A. Milan

5| XXk 28 28

EE -

AERMES SIIZIWAEITAI)TR—k methylenediphenyl diisocyanate

CASEE -

HESE ZEIZERTRELY MLIU DAY 7 R—k (TDD Closely related analogue toluene diisocyanate (TDI).

IR =

ik i lE, TDI HEDSETIZEEE# SN TLVS, This is described in the TDI HEDSET.
BRHIZEITE14> D TDIDfRHER (1975); HLASHDT=  |Accidental spillage (1975) of 14 tons of TDI on to marshy
. B THRBESHIMDE), ground; covered with sand (ca 1 m thick layer) for containment.

BIERA T (h ) JH i is 75 e ithish

LIES ZDfth: THRD )L IZEEE ZDfth: THRDtILIZEEE
K ground water

HE TEPDTDIELUTDA EROTI, aAMEMK D RERY) [The concentrations of TDI and TDA (the parent diamine, a

REIL. 6:BM/% T3 mg/keEIFZFNLUTIZEAL, —&F# [soluble hydrolysis product) in the soil fell to 3 mg/kg or below

TlE<0.05 mg/kg (D HT FIRE) TH-oT=, after 6 weeks, and to <0.05 mg/I (analytical limit) after one year.

EHMDI->1-108 BIZEREN=-# T Kix M 53, TDI, TDA |Neither TDI nor TDA were detectable (<0,05 mg/1) in ground

IERE SN A 57(<0.05 mg/D)o water samples, even those taken only 10 days after the

BEICBEVNTE, HUADDIEIZKDEDLUSMIIE, BiBOD |accident.

HEENDEZZDORKRITESNGED ST, There was no evidence of damage to surrounding vegetation,
apart from that caused by the containment procedure, even in
the following year.

[t -
SER -
EEHRIT FEIRL TS FEIRL TS
FEIRL TS BEIRL TS
{EFEME D FIBTARHL =
Hig ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)

ICI Holland BV Rotterdam ICI Holland BV Rotterdam

Enichem S.p.A. Milan Enichem S.p.A. Milan

5| SR 28 28
EE =
HERME S SITZNWABOAY T R—k methylenediphenyl diisocyanate
CASES =
MEE =5 FMDL POLYMERIC MDL
46.8% £/ <Y— (Desmodur 44V20; Bayer AG) 46.8% monomer (Desmodur 44V20; Bayer AG)
SR =
Fik AFAERIL, COREICRESINTVWSZDMDEEEREIYEEE |This study is accorded higher significance than the other

HAKYENLDEEZLND, records in this sub—chapter.

AREER L. BIEATICEEMICEHIN TS, This study is described in detail in sub—chapter 4.7.

HEREH: Test condition:

1g/1. 10 g/IDREDMDI A, i Dith DHEFEW LD TR [MDI added at 1 and 10 g/I to 2 ponds each containing 4.24 cu.m

424 cumEFEL2DODMICEFNENIZRA ST, local groundwater above local pond sediment.

MDIREH LU KBMED MK S EPREATHAMDAST112H% |Concentrations of MDI and the soluble hydrolysis intermediate

BLTAIESNT=, MDA in the water measured over 112 days.

BIEZAT () Z O : TtV ICEEE ZOMh: TtV ICEEE
Z D other
JEIES ZOM: T t/LICEEE ZOM: TtV ICEEE
=EK surface water
R KPS, EDEEFEIZFHLNTEMDI, MDAIZRHE S 7 7= [No MDI or MDA (detection limit 5 and 10 micrograms/|
(BRHETREXZENZ N 5. 10 ug/l), respectively) could be detected in the pond water at any stage.
[t =
SER -
EEHRIT FEIRL TS FEIRL TS
FEIRL TS FIRL TS
{EREME D FIBTARHL =
Hig ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)

ICI Holland BV Rotterdam ICI Holland BV Rotterdam

Enichem S.p.A. Milan Enichem S.p.A. Milan

5| R 29 29

EE




AERMES SITZIWAEI DAY TR —k methylenediphenyl diisocyanate
CASHS CAS No. 009016-87-9. CAS No. 009016-87-9.
fmEE =% F MDL Polymeric MDL
BRF DITIZIAR DAY T R—MNE S FMDI) CAS No.  |Polymeric diphenylmethane diioscyanate, (polymeric MDI) CAS
009016-87-9. No. 009016-87-9.
SER -
Fik 199111 B198 ., 7AVHEZEY 2 yFT—MFIEDRFRIZL |As a result of a train derailment, an MDI spill occurred at
Y. MDLRBMELT=, Shepherdsville, Kentucky, USA on November 19, 1991.
ERICEOTEAVIBEDERMNEIEEImSN, £ 103040  |The tank car bottom valve was sheared off in the accident and
DEEDOMDIAEZFR LT, about 10k gallons of viscous liquid MDI were spilled on the
COPMEDIFEAEFAHEDMIIANTAL, ENIKAT, ground.
JINEFREMIEL, 1859250~ 300T7 14—k, REHISTA—LTH> |The majority of this material flowed into a nearby river and sank
= to the bottom.
The river was described as a swift flowing stream about 250—
300 feet wide and averaging 5 feet in depth.
BIERAT (Ghr) ZDfth: THRD )L IZFEE ZDfth: FHRDtIVIZEEE
ZDfth other
[LEES Z DAt : FHRDIVISFEE Z DMt : FHRDtIVISFEE
=EK surface water
R EEORTIZCEITAIFTEZSY2Y TIE 2~4 ppbDMDINFR  |Air monitoring downwind from the car showed 2-4 ppb MDIL.
Haht=, Fires associated with the accident prevented clean up
FWRICEOTELIKKIZEY . 1991F11 A21BETEEERS  |operations at the car until November 21, 1991.
DREEENHIESNT=, Inspection of the river up to 3 miles downstream showed pieces
AN TFRITAILETORETIE., REFEMSKRYRFED |of polyurea floating on the surface.
BA O RERSNT, Clean up of the river was accomplished by skimming off the
FANDOBREFEEIDEOEHRD LEAETILEITAIEIZKY |globs of material.
Thnt=, The soil at the tankcar spill was removed to a depth of 6 in.
CDAVHBERBOLTIEIZA O FOFESEFTHRESNT=. All materials were disposed of by burning.
LTOYEIXREINL S SNT =, EPA testing of the river was discontinued on November 22,
SN DEPARERIZ1991FE 11 A22B (12 iESh AR DE |1991 and the material in the river was declared non—hazardous.
[FREERTEEVEDEATRSNT, All clean up activities were completed in about 1 week.
2TOREFEEFHERTET L. A meeting with state officials on November 26, 1991 completed
199111 26 DML BB EDI—T 12T 12&Y. AEH KU [investigation and follow up activities.
TAA—F VT EEMTER SN,
et} =
IR =
EEHERIT FEIRL TS BEIRL TS
FEIRL TS FEIRL TS
(S8 D FIETIEHL =
H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FXXER 30 30
EE =
AERMES SITZIWAITAI)T TR —k methylenediphenyl diisocyanate
CASEE -
fHEE =% FMDL Polymeric MDI
46.8% £/ ~Y— (Desmodur 44V20; Bayer AG) 46.8% monomer (Desmodur 44V20; Bayer AG)
SER =
ik FRERIEX. COREISEHIN TS ZDMDEEEEEIYEEE |This study is accorded higher significance than the other
HAKYEWLDEEZ NS, records in this sub—chapter.
ARAER L. BIZ47ICHMICEHEIN TS, This study is described in detail in sub—chapter 4.7.
HRERSEAF: 12/1, 10 g/IDREDMDI A°, i ith O HEFEH)_E D | Test condition: MDI added at 1 and 10 g/I to two ponds each
K424 cumZFST2ODMITFNRETNEASNT=, containing 4.24 cu.m local groundwater above local pond
MDLRE & LUKIBMED MK PR A THHMDAAN112H% |sediment.
BLTAIESNT=, Concentrations of MDI and the soluble hydrolysis intermediate
MDA in the water measured over 112 days.
BIEZ2AT () Z O : TtV ICEEE ZOMh: TtV ICEEE
Z D other
JEEES Z DMt : FHEDILIZEES ZDfth: FTHRD+ILIZEEE
=EK surface water
R KPS, EDEEFEIZFH LN TEMDI, MDAIZRHE S 7 h 7= [No MDI or MDA (detection limit 5 and 10 micrograms/|
(BRHETREXZENZ N 5. 10 ug/l), respectively) could be detected in the pond water at any stage.
et} =
IR =
EEHERI7 FIRL TS BEIRL TS
FEIRL TS0 FEIRL TS0
{E5EE D FI IR L =
E:) ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| XX ER 31 31
EE =

33. BEEHED

TRONSPORT AND DISTRIBUTION




331 BERSE OB

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

HERME S ITZNWAB DAY T R—k methylenediphenyl diisocyanate

CASES =

MEE =% FMDL POLYMERIC MDL
(48% €/ <—, A)d<T—3~5 B TIN\SUREES) (48% monomer, balance oligomers 3-5 nuclear).

SR =

AiE ZOM: T t/LICEEE ZOM: T t/LICEEE
BAT: Bk Type: desorption
Hik: D Method: other
ChITHBHEZFDDOBLNTIETH -, This was a relatively non-retentive soil.
BHBEOBMKDETIE. AV TR—LERILRFEZT IV |The acidic hydrolysis of leachate would have converted any
EHT 5L H o1, isocyanate or urea to amine.
HERSH: Test condition:
25 g DYEA, 600mIDENETIEOREICIMNZ 5025 (2.5 g substance applied to surface of 600 ml light sandy soil
~0.75%F 3. pH £35.6). 390 ml MK GEHFI&HYH LU%L)[(25-.75% organic carbon, pH ca 5.6) and extracted with 390 ml
I2k->TC2BRICh =Y Shi=, water (with or without detergent) over 2 days.
BRI, BEINKDBRORTEIC. EEETIVICEALTHHTE  |Leachate analysed for aromatic amine both before and after

= acidic hydrolysis.
R
JERES K—tiF

K—+iF

RESH TR LEARRRE
(levelll/1D)

BHADICEEEREIRESh G >(BALLOhE-RBHED
<0.003% i< 18 )

No aromatic amine detected in leachate, corresponding to
<0.003% of test substance applied.

[t -
SER -
EEHRIT FEIRL TS FEIRL TS
FIRL TS BEIRL TS
{EREME D FIBTARHL =
Hig ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| R 32 32
EE -
332 HEE
DISTRIBUTION
HERME S ITZNWAB AT R—k methylenediphenyl diisocyanate
CASHES 26447-40-5 26447-40-5
HEE -
SER -
ZIES Z DM : FARDtILIZGEE Z DMt : FHRDtIVISFEE
TR - AYiE - HEY - T1E - K air — biota — sediment(s) — soil — water
ik Z Mt GHE) other (calculation)
Fix: BEBLUVHEFORESDHEEN DAL SH4,4-MDI5 |Method: Global model of distribution of 4,4'-MDI from emissions
EEDHERET L at both present and planned production levels.
"Unit World Model' (RE: Brock Neely, 1986) [Z&Y, ZIRIERXE |The 'Unit World Model' (RE: Brock Neely, 1986) allowed
IZBT20RHRERBE - REHIEY - TEADH D EMEIL |calculation of degradative losses in each environmental
FYMBEDHEEDEENTEEEL D, compartment, and loss of persistent chemicals to stratosphere,
deep sediments and deep ground.
HEREH £ 1986 Year: 1986
SEIR: EASINI=MDI /35 A—%—: JKZESK (25°C) 0.0014 Pa, 7K |Remark: MDI parameters used were: vapour pressure (25degC)
BT 10 mg/l, logKow 1.5; R EH - ZZSK 5 0.64/8. 7KH143/|.0014 Pa, water solubility 10 mg/I, logKow 1.5; degradation
H, constants — air .64/d water 43/d.
R HEOHE. BAERLVEEEIN-LAILDHIRIFEHEH (£38 | Calculation concluded that global emissions at present and
ERDEEMNUS fence-line' j2E T 50.4ppbZ BB T S &  |planned levels will never cause environmental concentrations to
[ES::{RV= el =Y (b= exceed the US 'fence-line’ concentration of 0.4 ppb.
FLERIIMDIDRELHETH S, Major factor is the rapid degradation of MDI.
(FBI: H B 0.004 F; EE10EXP-7 ppbTlE. ZRHIZ  |(Predictions: residence time .004 years; 99.67% in the air at a
99.67% ) concentration of 10EXP-7 ppb).)
[t -
X -
EEHRIT FEIRL TS FEIRL TS
FIRL TS BEIRL TS
{EREME D FIBTARHL -
Hig ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FA X @ik 33,34 33,34
&% -
HERME S CIIZNWABVOAIS TR —b methylenedipheny! diisocyanate
CASEE 26447-40-5 26447-40-5
HEE CIIZNWABVOAIS TR —k methylenedipheny! diisocyanate
X -
3L Z DM : FHRDt)VIZGEE ZDfth: FHRDtIVIZFEE

TR~ EWiE - Y - £ -k

air — biota — sediment(s) — soil — water




Ak Z0ih GHE) other (calculation)
#%: Multi-phase, Non—Steady State Equilibrium®T JL Method: Generic environmental behaviour of 4,4'-MDI calculated
[Version 1.5, Yoshida (1987,1988)IZ &> TRk & f=FT JLIZE |using Multi-phase, Non—-Steady State Equilibrium model [Version
D<EALT4,4-MDID — iR IRE P DIRBEB A E I |1.5, based on the model described by Yoshida (1987,1988)]
& This assumes intraphase mass transfer is fast and in equilibrium
CHDETILCIE., HAMERBEOFEEIEL, % IZZEL TS |whereas the slower interphase transfer is kinetically controlled.
CEFRELTHY. KYEE DB VER B LR E SR ZH | Transfer within and between air, water, soil and sediment are
ShTWha, considered.
ER. K, TESLUVHEBHO TN Zh O ELIIEOBEMN
ERshb,
EREH SEIR: MDI NS A—S—hALS - ZKIEQ0°C) 1.4 x Remark: MDI parameters used were: vapour pressure (20degC)
10EXP-4 mm Hg, 7Ki& 1% 0.03 mg/|, logKow 4.5, SMRTESE - 22 |1.4 x 10EXP-4 mm Hg, water solubility 0.03 mg/|, logKow 4.5,
R (OH ST AJLERIE) 10EXP-11 ml/molx#, 7K (h0JK 5 &) degradation constants — air (OH radical oxidation) 10EXP-11
0.0012/%, ml/molksec, water (hydrolysis) 0.0012/sec.
FVIEBEMEDHIT—ATIDHEEEHITHEEHNET It is intended to update this calculation with more reliable data.
%o
e MDI (F 8 521 TIEEL, SR RMAEICOMZHEESNTLY  |[MDIis not persistent and is distributed only close to the release
%, ZZS I 89% [4.6 * 10EXP-13 mg/I]. TIEAIZ 11% [7.4 * |point where 89% is in the air [at 4.6 * 10EXP-13 mg/I] and 11%
10EXP-10 mg/1]. in the soil [at 7.4 * 1T0EXP-10 mg/I].
50km&YHLE T DR COREREIFHHRDES L5, Environmental concentrations halve beyond 50 km leeward of
the release point.
et -
IR -
EEHERI7 FIRL TS FEIRL TS
FEIRL TS FEIRL TS0
S5O FI BTIRHL -
H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| XX ER 35,36,37 35,36,37
EE -
AERMES SIIZIWAEITAI)T TR —k methylenediphenyl diisocyanate
CASHES 26447-40-5 26447-40-5
fHEE SIIZIWAITCAYT TR —k methylenediphenyl diisocyanate
SERR -
JEEES Z O : T tz/LICERE Z O : T t/LICEEE
Z D other
Ak Z0Hh GHE) other (calculation)
Bk MEMETIL, 'DIRECTS " ZHLT. KKER B LUH |Method: Calculation of regional distribution of 4,4'-MDI in air and
LOTEREORFLERELENSELDES P - L1EF44-  (soil from a point source release in the atmosphere boundary and
MDID i EEDEHE surface soil layers of a terrestrial area, using a mathematical
model “DIRECTS”.
HEREH -
i HEHIRAMEDZES B - TIERRE [(LVFHEHH 10EXP-7 mg/l] |Concentrations in air and soil close to release point [both ca
&, BT 20kmLAATINE TR ShBET RSN T, 10EXP-7 mg/I] predicted to reduce by 90% within 20 km
MDIIE, SR MAK D RICEYRBLIEOHCHAL T,  [leeward.
0~50 mm/BDEKEDEILIENETATs—ILEELLZEILE|MDI only distributed in the surface soil layer, because of rapid
Motz hydrolysis.
Varying the precipitation from 0-50 mm/day did not significantly
change the distribution profile.
et -
IR -
EEHERIT FIRL TS BEIRL TS
FEIRL TS FEIRL TS
S5O FIBTIRHL -
H ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| F Tk 38 38
EE -
34 RMEES RN
AEROBIC BIODEGRADATION
HERMES SITZIWAEITAI)T T R—k methylenediphenyl diisocyanate
CASEE -
fEE ZTOMOHBEME other TS
=%9F MDI Polymeric MDI
(49.7% E/R—) (49.7% monomer)
SR -
Fik OECD AA/KS54> 302 C "EH DL 5 IEEMITIERER(D” |OECD Guide-line 302 C “Inherent Biodegradability: Modified
17 R MITI Test ()"
Type: aerobic
EEHAMN -
HEFEIR Z D1 other
EEEET/KNIBZNS DEEMEHIETH FRKMNSESNT=. |Inoculum from laboratory sewage plant fed with municipal
sewage.
GLP L\WVZ L\WVZ
HEBRE{ToF 1981 1981




SERS

HERMERE

SAER B 1ZBIL T30 mg/I

30 mg/I related to Test substance

FIERE

BERE C

21

21

BB E & L VR (me/L)

SRR RIE A &

SREEHAE

(X
BENREG HE

0% 28HH

0 % after 28 day

S RRE1

SRR

DERRE-3

I (WG [

AR

SDRE Y

EREBRUN DS RERES
ERUVZORER

HNEWEDNT, 148 EDHRE

ZDfth

$him AEREH T CREDBRIRERESNEN ST, under test conditions no biodegradation observed

FER OECD HAKFS54> 302 A E71=[% C IZHEL). MDAB KUIMDI®D  |A study of the environmental fate of MDA and polyureas
MAKDEDEEENIRYRFRDRIERNHAZEASNTLY  |derived from hydrolysis of MDI, following OECD Guidelines 302
%, A or C is in progress.
FRABROIER. AiAEDZRFE (K& X ZR%E) [XOECD |Preliminary results show that the soluble oligourea
Guideline 302CIZHt> THERSN =I5 E . 42BZBEL TE SRS |(predominantly the di-urea) was not biodegraded over 42 days
niEho7= (RE: Yakabe, 1993), when tested according to OECD Guideline 302C. (RE: Yakabe,
COFRBRTIE, RAIAIC, HERFHITH T HMDID MK ED |1993)
SECHERMEDENBRENBESNT=, This test essentially measured the biodegradability of the
BIE 31.2 38TREHMINTLSEY . TEERMIETEMET |products of hydrolysis of MDI under the test conditions.
TAEMDORYRETHY., TDMADEDTAEMDAE LUA! |As described in sub—chapters 3.1.2 and 3.8 the major products
JR%F NERSNhT=, are inert, insoluble polyureas with minor amounts of soluble
R ITSN=REETIX. MDAB B A28 B R IZ4>1=>T43%%> |MDA and oligoureas.
RSN I=CEMRER SN, In a parallel test in this study, MDA itself was found to degrade
MDADE S RIZEE T 2 Z DD BZE (L. ZDYE DHEDSETIZ [by 43% over 28 days.
|MESN TS, Other studies on the biodegradation of MDA are reported in the

HEDSET for this material.

EEHERI7 FIRL TS BEIRL TS
FEIRL TS FEIRL TS

381D FI BTIRHL -

E:) ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan

5| F Tk 41,42 41.42

EE -

3.5. BOD-5, COD#7=[&BOD-5./CODLt
BOD-5.COD OR RATIO BOD-5/COD

3.6 EWEMENE

BIOACCUMULATION
AERMES SIIZIWAEITAI)TTR—k methylenediphenyl diisocyanate
CASEE =
MES 44-OF /ST = JLAF(MDA) 4,4-diaminodiphenylmethane (MDA).
JER =
Fik OECD HA/KRS54> 305 C "4EWiiEtt: AP DAY ENEE |OECD Guide-line 305 C “Bioaccumulation: Test for the Degree
DERER” of Bioconcentration in Fish”
EXLEd a4 GRkf) Cyprinus carpio (Fish, fresh water)
24 (H) 42 42
RREE R 0.02 mg/! 0.02 mg/!
Htt HA RS -
GLP EIRL TS EIRL TS
REBRE{ToF 1992 1992
SHAEE EEN SN, Concentrations analysed
HERF =
WERYERR =
xEYE =
HEYEL RO E BIRL TS BEIRL TS
AER A EHE k= Flowthrough
e e —
LR 1TH =
EE=EE % =
HEBRPOHBRNERE =
= 18 (% 2 (BCF) 31~15 31-15
HA < HE i TE 2 =
HE B RS =
REY =
Z D DEER -
&
IR =
EREERIT 1 FIRAE{SHEEHY 1 _FIRA{SHEEHY
BIRL TS0 BIRL TS0
{E5ETE D FI IR L =
H 8 ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| XX ER 44 44

BE




3.8 BINTELR
ADDITIONAL REMARKS

HERME S SITZNWAB DAY T R—k methylenediphenyl diisocyanate
CASEE 26447-40-5 26447-40-5
EE ITNWABOAY T R—k methylenediphenyl diisocyanate
SR =
Bk =
GLP FEIRL TS BEIRL TS
HEBREITo-E =
HEREMN -
R FERE (bbb MKNEAEEESH TIVDIBA)TIX. 44~  |In use (i.e. where hydrolytic degradation is avoided) the major
MDID EEBLDBAEIEILFOUCH U ADAHH = 8IE T |mode of degradation of 4,4-MDI is reversible dimerisation to the
HY. ERTIFBAZHICEEINDS, uretidinedione which is thermodynamically favoured at ambient
CO_EBEIFAERELOEE T TILE KEDZEFHMDI |temperature.
DRHAREFICRET DML HY . RLITHESNTZE | This dimerisation is slow in absence of catalysts, but
&. ZERXIHBEDELTERT 561D S, appreciable amounts of dimer can form on prolonged storage of
ZE/LEMDINEF AL > TERESN, E/Y—2EB5EMIZ |MDI and if it is cooled slowly, when dimer can precipitate as a
HEERD, sediment.
Dimerisation can be retarded by rapid cooling of MDI, which
freezes the equilibrium in favour of monomer.
[kl -
IR =
EEHERIT FEIRL TS BEIRL TS
FEIRL TS FEIRL TS
381D FIBTIRHL -
E:] ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| XX ER 39,40 39,40
EE 34 EROFERICH T 50 kK 3.4 Mode of Degradation in Actual Use
AERMES SITZIWAEITAI)T TR —k methylenediphenyl diisocyanate
CASHS 26447-40-5 26447-40-5
fHEE SIIZIWAITCAIYT TR —k methylenediphenyl diisocyanate
IR =
AiE =
GLP FEIRL TS FEIRL TS
AEBRE 1T F -
SEREH =
R MEOWER, EFREEICEY. KBRRIZEITAMDIOBF |Studies of MDI in aqueous systems are particularly difficult to
BOTHAUELVEHAEIL S ICHETH D, design and evaluate because of the physical and chemical
BRFTIVIERATHINIENE L, —H.44-MDI BE |nature of the material.
FERTERTHD, 4,4-MDlI itself is a solid at ambient temperature, whilst
WIFNEKBHEEIERITES LEMEEETHY. KEBSH |polymeric MDI, although liquid, is very viscous.
REICBVT, FEETTEUOEERS S FHEICMIKSFE |Both have only slight solubility in water and a relatively high
hd, density, and hydrolyse predominantly to inert, insoluble solid
KD EDIERIEEE. RRIGOVEDOREBRICELSDESE  |polymeric products at the interface.
BEDRICLDEMIIFIE 31.212FEHSNh TS, The sequential nature of the hydrolysis and its modification by
COMERNS, RERMBEDRALEDRIZEHEL LS N =HMTIE.  |the semi—permeable crust which forms around unreacted
RISERY OB ELLFIERICELNVEEEE5 X5  |material has been described in sub—chapter 3.1.2.
aREENH S, In consequence of this, the technique used for introduction and
RAE L. IRBERIBICEAT S22 TORERTIL., B AM D B854 |dispersal of the test chemical can significantly affect the
[IRUTHAEHESNDN, EEOABRME LB THY. [physical form and chemical composition of the reaction product.
BRBICIFTAESINEL, In virtually all tests relating to environmental concerns, low
shear dispersing conditions are considered realistic, but the
actual test substance is complex and not readily determined.
R ZOEEMNS, ZLOMETIE. KY—BHAHY. IBEMLE [For this reason many studies have allowed controlled contact
ERME LT B0, AERAIDRERMICEER FICHULVT, BE |between MDI and water for a set time prior to test, with a
gL L IMDIEKE S E 5, moderate rate of stirring, to ensure a more consistent and
44-DF2/ DT )L AR (MDA, MK D FRDAAMEAERL |realistic test substance.
MEDS5S ., EREFHISTEEOHIEMBRMELLTDHERE |Also the effect of 4,4'-diaminodiphenylmethane (MDA) has often
L (fzFELENED—RIEDHTH D) . 44-2F3 /P TT=)L A4 |been tested in parallel studies, on the supposition that (although
> (MDA)DEZIZLIELIEEAITLTHESN S, only a reaction intermediate) this will be the ecologically active
component of any soluble hydrolytic product.
LALEAS, BIE312THLMZEINTLNSEESIZ. MDADE  |However, as is made clear in sub—chapter 3.1.2, even under
FBIIEKRTHHE HAISNDBMERREETIZEWNTE, & |conditions of strong agitation, where build-up of MDA would be
DMDADH W& EN S, expected to be maximal, only trace amounts of MDA are
RERABICEYRBEEYT BRI K754 T TIE . MDAD# |detected.
HEIXEIEL, EEhFEGIELANZRN-RHMEEKER T [Under relatively static conditions which relate more closely to
&, KPICMDAIFRHE ESh Mo T=, environmental spills, even less MDA is detected and in a long—
term study of a simulated pond spill (sub—chapter 4.7) no MDA
was detectable in the water.
EEN -
=i
SER =
EEHRIT FEIRL TS FEIRL TS
FEIRL TS BEIRL TS
{EREME D FIBTARHL =
Hig ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| R =
EE =




HB%

MERER

R

-1 A~DAMEN
ACUTE TOXICITY TO FISH

SITZNWAR AT R—F

methylenediphenyl diisocyanate

DRk, AR, KE

ZDMDRERME other TS

E—t &5 FMDI Polymeric MDI.
BRFOITZINNAI DAY TR —MNE S5 FMDI) CAS No. Polymeric diphenylmethane diioscyanate, (polymeric MDI) CAS
009016-87-9. No. 009016-87-9.

ik ZDih other

- % 3%: Japanese Standard Nichi-Nou—Sei B 2735 (1965). Method: Japanese Standard Nichi—-Nou—Sei B 2735 (1965).

GLP L\NE L\NE

HEBEITo-E 1965 1965

B8, Rk HERE Oryzias latipes G7K ) Oryzias latipes (Fish, fresh water)

I ERAVE =

HBRMEDLITDEE L 7L

HBYEOI AL =

5 R DI R F % =

RERF KR B T-Y D RAE

SEYETORZHARRER

CoAfbZH

KR

FHKDIEFHEE

BBEE (RUREER LTOBILE

FHK 4), BRF
HERYEFEARICHERE SN, HEBRPICToRIEILE

Mot

Well water (41), aerated
Test substance stirred in water prior to use, but no agitation
during test.

HEBRMENFRNTCORER

IRRRBE AR DIBEEZDRE

RBEDH =

o) 72 B 72 hours

AHERA R EJ&/3 EJ&/3

KR/ K EEE KiFBEARYBZ N, Water changed daily

L 1ELYRAY

ZREEL NJLIZ100T

10 fish each test level

FENBREINLDLEDTRERER

HBRAD/E, AR, KE

UNEEIZHFHKE PH9 8 pH ca 8
B8R EEEE 25°C 25 degC
BEA KA BAHA12 BFRS photoperiod 12 hour
EHREREDGESE -
FER
BRERE =
EARE -
EMFRZEERE -
REETEDR -
fEETRIFER =
S _ = JEPS en On account of the hydrolytic behaviour of MDI, described in
ER m'J5'—3-1-25~_3-3'-J:U Efjﬂ“hﬁqﬁté*}FE\éM%@nﬂumﬁﬁ*ég more detail in sub—chapters 3.1.2 and 3.8 the test substance
Df=8 . ERMEEHRRI-KEBAI B MAD RSN D, would have been predominantly hydrolysed during this test.
MEBRICHIFTHETE -
EERIE -
1&0)&5.%%% —
10 affl
#55 (96h-LC50) LCO: >= 3000 mg/I LCO: >= 3000 mg/I
EEHRDT EIRL TS IR TS
F—RET4 FEIRL TS0 FEIRL TS0
EFEMED FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
i Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV Rotterdam
5| A3k 47,48 47.48
&EZ =
REWME SITZIAR DAV T IR —h methylenediphenyl diisocyanate
ZOHOREBRME other TS
E— =% FMDI Polymeric MDL
BNFOITIZIVAZ AT 2 —RE S FMDI) CAS No. Polymeric diphenylmethane diioscyanate, (polymeric MDI) CAS
009016-87-9. No. 009016-87-9.
Bk ZDith other
! 7% Japanese Standard Nichi-Nou—Sei B 2735 (1965). Method: Japanese Standard Nichi-Nou—Sei B 2735 (1965).
GLP LMWYVE LA
HBREToE 1965 1965
s, R, HiGE Oryzias latipes GR7K£) Oryzias latipes (Fish, fresh water)
IVERAVE =
HEMEDLTDHE L L
HEBRMEDLHTAE -
fa R DI TR F % -

FRERE

HBRAKEH-YDAKSE

SEMETCORZMEHBER

CwAfb&t

KR

FRKDILFHHEE




HBRBAR(RURERR LTOHARE

HK BRE
HEMEIXERICHEEE SN, HEhIZE-RIELE

Mot

Well water, aerated
Test substance stirred in water prior to use, but no agitation
during test.

HABRYEOERPTOREN

AR/ BROEREZORE

SRS A
HRAD A, AR, AE

ERD =
il 96 B¥RE 96 hours
AERA R kK kK
oK 3R/ H KSR KiFERARBINT, Water changed daily
EH LESEYDARK FEREELAJLISTORE 10 fish each test level
FEIBRINFDAEDIRERR
USR5 AKE D116 ek
AER B R 25 °C 25 degC
R DIKEE BAHA12 BERE photoperiod 12 hour
ﬁ]iﬁ'lféi%lﬁ@%‘i‘ﬁ?‘iiﬁ -
U=l
BRERE =
EARE
EMFHE B
RERTCEDR -
fETHIFER =
—= - On account of the hydrolytic behaviour of MDI, described in
ER BIF3.1.2, 38I=d3 _¥’Hﬂlhuﬂﬁtéh:CL\éMDimﬂDﬂ(ﬁﬁ#égj more detail in sub—chapters 3.1.2 and 3.8 the test substance
Df=8 . ERMEEHRRI-KHBAI B MAR RSN D, would have been predominantly hydrolysed during this test.
MEBRICHIFTHETE -
EERID -
0)11110)?5?"?*% —
i uuml
#& 5 (96h-LC50) LCO: >= 3000 mg/I LCO: >= 3000 mg/I
EEMERIT IR TS IR TS
F—RET4 IR TS IR TS
{EETE D FIBTIRHL =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
High
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FXCEk 47 47
e -
HERMmE CIIZIWAROAI T — methylenediphenyl diisocyanate
E—tt =5 FMDI Polymeric MDI
49.7% BEE{K, Bayer AG 49.7% monomer, Bayer AG
Hik OECD HAK54> 203 "fa%E. SUSHHAR" OECD Guide-line 203 “Fish, Acute Toxicity Test”
GLP LWLZ LA
HBREToFE 1984 1984
faiE, Rif. HLE Brachydanio rerio G%7K£) Brachydanio rerio (Fish, fresh water)
IVRRAVE =
REMEDLTDHE 7L L
HBRMEDLHHE =
f5 R DI R F % =

‘K. AKEHYDRKE

SEYETORZHARRER

CAfbZ#H

FHUKIR

FHKDIEFHEE

HBRER(RURERR TOREE

REME XRBROERAE P TRDERE SN (K DpH
6.3~7.0 1ERE267 mg/| CaCO3)

Test substance gently stirred into the medium (water pH 6.3-7.0
hardness 267 mg/I CaCO3) immediately prior to test.

HEBRYMENERPTOREN

BREMF/ BRRIOERLZORE

e

% = ﬁ\ﬁ FEEJ

96 BFfH

96 hours

1E 7K

1E 7K

?@7k-’f—/?§7kﬁl#

EH.LESYDARK

HENPBEINDUELTRERR
UBBX(ZH1THKE

JKDpH 6.3~7.0
T 267 mg/| CaCO3

water pH 6.3-7.0

BRI P i

hardness 267 mg/| CaCO3

BN IRE

FHAEREOTRA L
]
RERE

SEAlRE

AP EEE

RIEECEDE

.‘81“: THITER

EHR
?TBEIZI BIFHRETE

EERIG

Z DI DEREFER
r‘f‘uuml

#5 2 (96h-L.C50)

LCO: >= 1000 mg/I

LCO: >= 1000 mg/I

EEMERIT

BRL TS0

BRL TS0

R8T«

BRL TS

ERL TS

B D FI R




ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

Hig
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FXCEk 41 41
e -
HEEmE CIIZIWAROAI T —h methylenediphenyl diisocyanate
HEME 11 ~ 14TEDHLNT=EY as prescribed by 1.1 — 1.4
& — 1% 4,4-MDL 44-MDL.
&5 FMDI (Desmodur 44V20, Bayer AG). Polymeric MDI (Desmodur 44V20, Bayer AG).
B9 FMDI, 46.8% B E{K (Desmodur 44V20; Bayer AG) Polymeric MDI, 46.8% monomer (Desmodur 44V20; Bayer AG)
Bk ZFDith other
- AFNOR 3, T95C (1976)[=& %, According to AFNOR 3, T95C (1976).
GLP L\WNE L\WNE
HEREToEF 1976 1976
B8, Rk A Brachydanio rerio G%7K ) Brachydanio rerio (Fish, fresh water)
IVRRAVE =
BMEOIMDEE HY HY

HEBRME DR E

ROMEH T T A
ek
DRk AR, KE

AKEHYDRKE

BYE CORREABREE

CoAfbZH

AR SHERKIZ8 B MBS S 7=,

Fish acclimatised to test water for 8 days before use.

KR

BERAIKIZE T 51 KRR

Static test in reconstituted river water,

FHKDIEFHHE

HBRER(RURFRR ETOREE

KERMEZ A~ DERMATD 18ERIDMITIRA - #8#L. 500
mg/lELT=,

Test substance stirred into the water, at 500 mg/| over 18 h
prior to contact with the fish,

HBRYMEOBFRPTOREN

HRMIZT, ERICHRBSNMERNKSBEN-ERYE
THo1-EIFEILSR),

consequently the material actually tested was hydrolysed
product (cf sub—chapter 3.8).

IRRRBE AR DIBEEZDRE

HENBRINDUELTRERR
UstBREIZETHKE

#HFEE (X 100 mg/I CaCO3,
>90% DEEFREATN

TR -
Y Ll 24 B 24 hours
AHERA R 1E 7K 1E7K
KR/ KB =
B, LELUDA 1EDEAER TR IEE THIL, SRERFARIR B, 5 fish per each of 4 repeats at each concentration
pH 7.8, pH 7.8,

total hardness 100 mg/l CaCO3,
>90% oxygen saturation.

me/|DRETRESNT=,
MDA®D FE4TERERTl&. 24B5H DLC50(L48EE I T 7=,

ERE EFi 20°C 20degC

R IKEE — B DEALAS BEE daily photoperiod 8 h

EREREDHES =

fE R

RERE =

SARE =

EMFHZEERE =

RERTCEDER -

HETRIEER =
ST HEEDTRBMKDBERDDT-6. ) —TdhAZ |Preparations were found to be heterogeneous, with considerable
EMRERRSNT=, amounts of insoluble hydrolysed product.

AR aAMED MK AR PR THDHMDAIL, SHERRIC/KH A B4 |The soluble hydrolysis intermediate, MDA, was detected at 4

mg/| in the water after test.
A parallel test of MDA itself gave a 24 h LC50 of 48 mg/I.

RMERICHTHETE

FER DA R

EERIG -
ZDHOBEEE -
bkl
#&5 (96h-L.C50) LCO: >= 500 mg/I LCO: >= 500 mg/I
EEERIT EIRL TS0 EIRL TS0
F—RET4 EIRL TS IR TS
{EETE D FIBTIR L =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
HigR
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| SRR 49 49
EZ =
HEYE DITZ WA DAY T R—b methylenediphenyl diisocyanate
E—t 1.1 ~‘1.4’GE&)69{L7’:EU as prescribed by 1.1 — 1.4
44-D = )V AR DAY ) 7 —b (MDI), CAS No.101-68-8. |4,4'—-Diphenylmethane diisocyanate (MDI), CAS No.101-68-8.
HiE Z Dt other
- AFNOR 3, T95C (1976)IZ& %, According to AFNOR 3, T95C (1976).
GLP LMWVE LA
HBREToFE 1976 1976
BIE. Rk BHIEE £I574v>a GRIKA) Brachydanio rerio (Fish, fresh water)
IERAVE =
HEMEDLTDHE HY HY
HEBRME DAL -
T F % -




HBRAD /. AR, KE

HBRAKEH-YDAKSE

ZEMECORZMEHBER

CwAlbEH £ (3 ARICREE/KICsBRIERSE 1=, Fish acclimatised to test water for 8 days before use.
AHUKIR B ECAIKICE 1+ H1E KERER Static test in reconstituted river water
HPKDILFEHIHE =

HBRBAR(RURESRR LTOHARE

BB TR~ DEMATICIRAL. 188HChi->THER
., 500mg&lLt=,

Test substance stirred into the water, at 500 mg/I over 18 h
prior to contact with the fish,

ABRMEOBRRPTORES

HERMICIE, RRICHEBRSN =B KD BESN - ERYME
THot=(BIE38).

consequently the material actually tested was hydrolysed
product (cf sub—chapter 3.8).

AR/ BROEREZORE

RO =

il 24 B 24 hours

SHERAR b7k b7k

KR/ H KSR -

R, ELTUDAR 1R DREE CEIEE TS, AERIT4mRIE, 5 fish per each of 4 repeats at each concentration.

a1 e - pH 7.8, pH 7.8,

g%@?%gn%ifé(t%‘] RERE #AHERE (X 100 mg/I CaCO3, total hardness 100 mg/| CaCO3,

T >90% DEEFREAFN >90% oxygen saturation.

SABRIR FE #i 20°C 20degC

BRI IKEE — HDEAHAS B daily photoperiod 8 h

ﬁ]fﬂ'lﬁf%fﬁ@ﬁﬁ?’ifﬁ -

o

R ERE

SARE =

EYFHZEEE =

RBERTCEDER

HETRIEER =
ST HEEDTRBMKBERYDDT-6. ¥ —Tdh A |Preparations were found to be heterogeneous, with considerable
ENFER ST, amounts of insoluble hydrolysed product.

AR aAMED MK AP THDMDAIL, SHERRICKH D4 |The soluble hydrolysis intermediate, MDA, was detected at 4

me/|DRETRESNT=,
MDA®D FE4TERER Tl 245 DLC50(L48EE I T o720

mg/| in the water after test.
A parallel test of MDA itself gave a 24 h LC50 of 48 mg/I.

RMERICHTHETE

RERIL =
1&@&55-‘&%% -
0 affl
#&55 (96h-LC50) LCO: >= 500 mg/I LCO: >= 500 mg/I
EEHRIT BRL TS BRL TS
F—RET4 BRL TS BRL TS
{551 D FI B AR L -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
gt ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
i ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
%giﬁﬁ 49 49

4-2 KEFEEHBM~DEUESHEBIZIEIDU)

ACUTE TOXICITY TO AQUATIC

INVERTEBRATES (DAPHNIA)

SOTZNWARA) T R—F

methylenediphenyl diisocyanate

Z O DRERME

other TS

Fl—tE B9 FMDI (49.7% B 2K, Bayer AG) Polymeric MDI (49.7% monomer, Bayer AG)
. N SN s =+ga~|OECD Guide-line 202, part 1 “Daphnia sp., Acute Immobilisation

Bk OECD HARS54> 202, part 1 "IV, BIEHEKEBEAR" |1

GLP L\WNE L\WNE

HERETEF 1984 1984

Wi, Rif HigE FAID 0 (BB Daphnia magna (Crustacea)

IVERAVE -

HBRNEDOLITDEE L 7L

HBYEDOIAE =

1% R DI RN F A =

ECES

AEREYDEIR, AIANE, BB E =

SHEYPECORZMHEHRRER =

SLERBRIA B D BSRT HE =

KR B AERK reconstituted dilution water

FRKDILFHIEE -

HBRER(RURERR ETORE

HERME L, FREARERIEATD307 M. BERIBI IRV B
PEERATUKICSERENT,

Test substance dispersed into medium (reconstituted dilution
water) by magnetic stirring for 30 m prior to dilution and test.

HEBRMENFRHTCORES

RRRBE BRI DBEEZDRE
RERHE

24 B

24 hours

BERA

ERL TS

ERL TS

SERA
EH1ELEYDRHBRE Y

HBEEZENBRBEINDAEH
RERICHTEKE

SRR B #n

HREADIKE

I RE DR H AR
e

RERE

EARE

iff ik B 25 3

ZHEBKEERDOE

R

MDID MK 5 AR BN K HRIRE R ERFEEME (BIFE3B)IFXIIIC
1L TIFFES,

Difficulties and uncertainties due to the hydrolytic behaviour of
MDI (as discussed in sub—chapter 3.8) apply here.

HERX I DRI (L A

ERL TS

JEELRu R o2 ZEDET
&

#55.(48h-EC50)

EC50: > 1000 mg/I

ERL TS

EC50: > 1000 mg/I

EEERaT

ERL TS

EIRL TS

F—RETA

BRL TS

BRL TS




B QR

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

SR
HBREVDOER, STINE, BIEH %

5 ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
51 FA ik 41 X
[ -
REME CITZIARU DAV T IR —h methylenediphenyl diisocyanate
11 ~ 14TESHLNI=EY Test substance: as prescribed by 1.1 - 1.4
& — 1% 4,4-MDI (ffi4%) 44-MDI (pure).
44-CTTZ )L AR DAY T %—k (MDI), CAS No.101-68-8. |4,4'-Diphenylmethane diisocyanate (MDI), CAS No.101-68-8.
Z0Hh other
Ak FIBAFNOR T00 301 (1974) (OECD K542 202BEY)  [rocedure ATNORTI0 301 (1974) (very similar to OECD
uideline 202)
GLP LMWVE LA
HBRE{To-F 1974 1974
EWiE. Rk, HiEE A3 0 (B Daphnia magna (Crustacea)
IVRRAE ME - EEEDEILE ‘Effect’ — cessation of motility.
BMEOI M DERE HY HY
HEBRYME DAL -
iR D at AT % -

ZEMETCORZMEHBER

SAERBAIA R O B fl

FIKIR

BRERSNIAIK

In reconstituted river water,

FRKDILFHHEE

HBRBAR(RURERR LTDHARE

RERFTIC. RERMEERALISEREICHz>THEEL. 500
mg/l&ELT=.

Test substance stirred in, at 500 mg/|, for 18 h prior to test.

HEBRMENFRDITCORES

FRRRBE AR DIEBEEZDRE

WIZkDE, BEAmg/ID44-CTZ/OTT= )L A2 (MDA)D
FENBELIIZHE ST,

4,4-MDA (MDI&YHIERE) ISR I DLLET A M &Y | 24858
EC50&£LT66 mg/IDEMNFONT=,

RBEDH =

REAHE 24 B5RS 24 hours

AHERA R EIRL TS IR TS

R 1IELEYDRHBRE YR AEDORERBEDZNENTENID O 5 daphnids per each of 4 repeats.

e o pH 80, pH 80,

gﬁgﬁzﬁgf&géht}&<t%1 HERE 200 mg/| CaCO3, hardness ca 200 mg/l CaCO3,

- 80%ER = AAFN 80% oxygen saturation

ERE EFi 20 °C 20 degC

HRAADIKAE [rEgis in darkness

EAEREDEES % =

f5 R

BRERE =

FARE =

ek B E 3 =

RiEEKAERDE =
BIE3SICKYEFMICEH SN TLEEIEL49ELSBMDINN/K |On account of the hydrolytic behaviour of MDI, described in
DREEHD=O ., THITMKSBDERDIZDNTDIHZE TIH |more detail in sub—chapter 3.8 (and see sub—chapter 4.9 also),
%o this was a study of the hydrolysis products.

SR TAEDERMOLERMNEL. 18BN AL B DA S  [Much precipitation of insoluble product occurred, and analysis of

the medium after the 18 h addition period showed the presence
of 4 mg/| of 4,4'~diaminodiphenylmethane (MDA).

A comparative test on 4,4'-MDA (at lower concentrations than
for MDI) gave a 24 h EC50 of 66 mg/I.

R BRI DRI (L A

ERL TS

JEELRu ROz ZEDET
&

#55(48h-EC50)

ECO: >= 500 mg/I

BRL TS

ECO: >= 500 mg/I

EEHRIT IR TS IR TS
F—RET4 FEIRL TS0 FEIRL TS0
EFEMED FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Hig
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| SR 49 49
e -
HERMmE SITIZIWAROAIT I —h methylenediphenyl diisocyanate
ZDMDABRYE other TS
B—1 &% FMDI (Desmodur 44V20; Bayer AG). Polymeric MDI (Desmodur 44V20; Bayer AG).
= FMDI, 46.8% B2 A (Desmodur 44V20; Bayer AG) Polymeric MDI, 46.8% monomer (Desmodur 44V20; Bayer AG)
. Z0Hs other o
ik = JBAFNOR T90 301 (1974) (OECD #4 K54 2021=EE{LL). ngcequre AFNOR T90 301 (1974) (very similar to OECD
uideline 202).
GLP L\WNE L\VE
HERETo5F 1974 1974
Eie, Rif, HEE AP 0 (BB Daphnia magna (Crustacea)
IVRRAVE B - BHMEDEL ‘Effect’ — cessation of motility.
EBMEOIMDEE &Y

75k

EHTF &




SERAEVDER, BIALE, BAEF E

SEYETORZHARRER

SAER BrI4A B 0D FE R 5

KR

BEACAIK

In reconstituted river water

FIKDIEFHHE

AR (RURERRE) LZDRIE

SERYE (FSERAT D 18BF R DI, A - RitSh .

Test substance stirred in, at 500 mg/|, for 18 h prior to test.

Eil
HBRYEDERPTOREN

RRPE/ BROEREZORE

RO =

il 24 B 24 hours

HERA R BIRL TS FEIRL TS0

B, LELYDHEBREYER 4 EDRERBEDEFNENTSENID O 5 daphnids per each of 4 repeats.

s o pH 8.0, pH 8.0,

gﬁgﬁ;}%gf&géht@&<t%1 HEREHY 200 mg/I CaCO3, hardness ca 200 mg/| CaCO3,

Rz 80%EL K AN 80% oxygen saturation

ERE EFi 20 °C 20 degC

HRAADIKAE BEHET in darkness

SEHRIEREDEERE —

fa R

RERE

SAEE

iz ik PR 3 =

RIEKEER DR -
BIE3SICKYEFEMICEH SN TLSEIEL49LSEBMDINN/K |On account of the hydrolytic behaviour of MDI, described in
DREEHD=O ., THIEMKSBDERDIZDNTDIHZE TIH |more detail in sub—chapter 3.8 (and see sub—chapter 4.9 also),
%o this was a study of the hydrolysis products.

SR FTHEEODERDDEBENSEAEL., 18ERHDIRABBEDE  |Much precipitation of insoluble product occurred, and analysis of

WAHIZEDE, BEAmg/|D44-OTI/OTI=)L A
(MDAYDFFEMN D M=,

4,4-MDA (MDI&YHIERE) ISR § DLLET A M &Y | 24855
EC50&£LT66 meg/IDEMNFONT=,

the medium after the 18 h addition period showed the presence
of 4 mg/| of 4,4'diaminodiphenylmethane (MDA).

A comparative test on 4,4'-MDA (at lower concentrations than
for MDI) gave a 24 h EC50 of 66 mg/I.

R BRI DRI (L A

BRL TS

JEELRU Loz ZEDaE
HEm

#55.(48h-EC50)

ECO: >= 500 mg/I

BRL TS

ECO: >= 500 mg/I

EEHRIT IR TS IR TS
F—RET4 FEIRL TS0 FEIRL TS0
EFBEMED FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Hig
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FXCEk 49 49
HEEmE CITIZIWAROAIT I —k methylenediphenyl diisocyanate
1.1 ~ 14TEHLNT-EY as prescribed by 1.1 — 1.4
Rl—1 4,4-MDI £/<— ($i$) 4,4'-MDI monomer (pure).
44-D = )V AR DAY ) 7 22—k (MDI), CAS No.101-68-8. |4,4'—Diphenylmethane diisocyanate (MDI), CAS No.101-68-8.
Hix Z Dt other
GLP LMWVE LA
HERE{To-F TR ETE -
Dt 7] other aquatic mollusc
M. RAL HEE KEEHZYLY Limnea stagnalis.
TURAAR HESN-DE: RAOREIL. IEQFEE E;fz:;(s)snoted: immobilisation of adults and mortality of egg
HEMEDLTDOHE HY HY
HERME DAL —
fa R DI RITF R -
SER S

SERAEVDEIR, BIALE, BAEF E

SEMETCORZMEHBRER

SAER B4R B O FE R

KR

BRERShIANIIK

reconstituted river water

FHKDIEFHHEE

HBRER(RURERR TOREE

SHERM B ZHERAT O 18 SR A - #R## L, 500 mg/1&LT=,

Test substance stirred into medium at 500 mg/|, over 18 hr prior
to test.

HABRYEOBFRPTOREN

AR/ BRIOEREZORE

BB -
il 24 B5R 24 hours
HERA b7k b7k

" IV
EHL LELTYQHEBREYH

£ ERERL N )L T250T (+2-3 EEDN) per each test level.

25 organisms (+2-3 egg-laying) per each test level.

MR EFEABEESN =D EDH
RERIZETHKE

pH 80D B RSN 1=3AT 117K
#FEE 200 mg/I CaCO3;
80%EL R AAN.

reconstituted river water of pH 8.0,
total hardness 200 mg/l CaCO3;
80% oxygen saturation.

SRR B #n

20 °C

20 degC

BREADIKE

BEHT

in darkness.

EREREDHES &

R
=

SAEE

it sk PR ES 34

2R EKAERDR




R

BIE3.1.2, 38ICKYFHMICEREH SN TLIHMDID MK 73 R EEE)
D=8 ThlE, MK RERPDHARTHoT=,
TAEDERYDEBNSHEL, 1SEHORARBEOE
%%mﬁl:oté& B4 mg/ID4,4- (MDA)DTETEAEAD M
Eot=o
EHORBNEEDOWE IOV TERBERS DMKSBHNE
DFREDEMS N, 24B5RIEC50{E &L T220 mg/I (B) ELU175
mg/| (DD EENT=,

On account of the hydrolytic behaviour of MDI,described in more
detail in sub—chapter 3.8, this was a study of the hydrolysis
products.

Much precipitation of insoluble product occurred, and analysis of
the medium after the 18 h addition period showed the presence
of ca 4 mg/| of 4,4-MDA.

A comparative test on the latter material (assayed in soluble
fraction of the hydrolysis product) gave 24 h EC50 of 220 mg/I
(eggs) and 175 mg/| (adults).

HERXIZH 1D RIE (L3 A

BRL TS

XIZEFDRIEDRZLEDEER

ERL TS

f'f?num
#£52(48h-EC50) ECO: >= 500 mg/! ECO: >= 500 mg/!
EEHRIT IR TS IR TS
F—RET4 FEIRL TS0 FEIRL TS0
EFBEMED FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Higg
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| SRR 49 49
&EZ =
HERmE CIIZIWARTAIT I —h methylenediphenyl diisocyanate
ZDMDABRYE other TS
Rl—1% =47 FMDI (DESMODUR 44V20, Bayer AG). Polymeric MDI (DESMODUR 44V 20, Bayer AG).
= FMDI, 46.8% B 2K (Desmodur 44V20; Bayer AG) Polymeric MDI, 46.8% monomer (Desmodur 44V20; Bayer AG)
Hix Z Dt other
GLP LMWVE LWZ
HEREITo-F T RERE -
Dt 7] other aquatic mollusc
MR RAL HEE KEHZYLY Limnea stagnalis.
IVRRAUE BRINE-EE: BAOTBILESUVIIEDRTE Effects noted: immobilisation of adult and mortality of egg
HBRNEDLITDEE HY HY
HERVWE DL HE -
1% R DRI F L -
SER S

SEREVM DRI, BIAE, BB &

ZEMETCORZMEHBER

SAERBAIAEF O B Fl

KR

BRERSNAIK

reconstituted river water

BRKDILFHHEE

HBSR(RURESR) LT OMRBE

SHERMEZRERATD 18BERI IR A - #BHL . 500 mg/IELT=,

Test substance stirred into medium at 500 mg/|, over 18 hr prior
to test.

HEBRMENFRICORER

REBE AR DIEBEEZDRE

RBEDa -
Y Ll 24 B 24 hours
HBRAR 1K 1EK

B ELFY DHEBREYE

RERERL )L T250 (+2-3 EDP) per each test level.

25 organisms (+2-3 egg-laying) per each test level.

HBEEZENBRBEINDELEH
RERICHTEKE

pH 80D B SN 1=3AT 117K
#AFEEE200 mg/| CaCO3;

reconstituted river water of pH 8.0,
total hardness 200 kg/| CaCO3;

80%ER FARFN. 80% oxygen saturation.
SABR IR P #i B 20 °C at 20degC
AR D IKEE REEHT in darkness.
EHREREDERE -
R
R ERE -
EARE =
gk PR 3 -
RIEEKEER DR -
On account of the hydrolytic behaviour of MDI, described in
BIE3.1.2, 38ICKYMICEEEH SN T AMDID MK S EZEE) |more detail in sub—chapter 3.8, this was a study of the hydrolysis
DT= . ThlE, MK BERYDHAE TH o=, products.
FTBEMEDERDDEBENSEAEL., 18ERHDFRABBE DA  |Much precipitation of insoluble product occurred, and analysis of
SER WAHICEDE. BEImg/|D4E-DOTI/OTIZILAZY the medium after the 18 h addition period showed the presence

(MDAYDFFEMN D HMZ7E ST,
EHOHBRAEEDYEITDNTEREESN , 24BRIEC50fEEL
T220 mg/! (BD) B &£U175 me/| (BF)DEDNTI=,

of ca 4 mg/| of 4,4MDA.

A comparative test on the latter material (assayed in soluble
fraction of the hydrolysis product) gave 24 h EC50 of 220 mg/I
(eggs) and 175 mg/| (adults).

AR D RIE (L3 A

BRL TS

HWHIBXIZHTHRIEDEZAEDER

BRL TS

bkl
#£ 2 (48h—EC50) ECO0: >= 500 mg/I ECO0: >= 500 mg/I
EBEHRI7 FEIRL TS0 EIRL TS0
F—RET4 IR TS IR TS
BT D FIBTIRHL =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
o Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5| Ak 49,50 49,50

&E




4-3 KEEM~DEE(BIZILEE)
TOXICITY_TO_AQUATIC PLANTS

e. g. ALGAE

SOTZNWARAY T R—F

methylenediphenyl diisocyanate

F—1E

MDI 7R!') ¥ —— Desmodur 44v20.

MDI polymer— Desmodur 44v20.

Ak

SHERIZIZWAF — water accommodated fraction(7K & FA £ 23 B %
B RMEIchi-->TEEL, #iE ERL EBAERIVES

Test used WAF — water accommodated fraction prepared by
stirring for 1 hour, settling & siphoning off clear upper layer.

GLP

BEIRLTFSL

BEIRLTFSL

HERET o5

1994

1994

EMIE, R Hi6E

Scenedesmus subspicatus (GE%E)

Scenedesmus subspicatus (Algae)

IURRAUE

EREE

growth rate

SHEBEEHICANV-T—3DEE

HEYEDAMDE

"zl

HEBRMBE DN T E

FEROBEH RN F A
FRERSE
SERESR TOEBMRAEES X

EBOIERED L EZR TR

ZEMETORZMEHBER

KR

B4 L R R

ARER(RURERR) TR

HEBRMENFRHTCORES

RRRBE/ BRI DIBEEZDRE

RERH

BAZESRT L

Closed system

7 1

72 B

72 hours

ks

1E 7K

1E 7K

R

BFERERDODGIEH1EITEITS
FgRRF 42 T R DIKE

ER

SRR B #n

FREA DI

R REDR H A E
=S
R

EAIRE

IEE (XS

EREEE®

HERERICETHE RR

Z OB FER

FEIR
MR THDEREZ LD

BEIRLTFSL

HBXIZETDRIEDEUEDER

BEIRLTFSL

bt
#55 (ErC50) =

NOEL : = 1640 mg/| NOEL : = 1640 mg/|
#&5%R (NOEC)

NOEL: No observed effect loading rate(EgZ 2 &) NOEL: No observed effect loading rate
EFEMERDT 1. HIRRACEHEMEHY 1. KRG EEEHY
F—RET4 FEIRL TS0 FEIRL TS0
EFEME D FETIEHL -
g ZENECA Brixham, Devon ZENECA Brixham, Devon

- ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam

5| FCEk 52 52
e -

44 WEM~OFEEBIZIENITIT

)

TOXICITY TO MICROORGANISMS e. g. BACTERIA
HERmE CITZIWAROAI T —h methylenediphenyl diisocyanate
B—t i@ﬁ@éﬁﬁ%ﬁ . other TS
=5 FMDI (49.7% B E{K. Bayer AG). Polymeric MDI (49.7% monomer. Bayer AG).
ik OEGD AAKSA> 209 “SEHEER . [EIRIAEAER" _(I?:s(éD Guide—line 209 “Activated Sludge, Respiration Inhibition
SHERDIELE K& K&
GLP LMWYVE LA
HERET o5 1984 1984
£ia EMEEIR activated sludge
HBRMEDLITDOEE L 7L
HBYEOI AR =
REHME 3 B 3 hours
REREREDBKNLIBISE NS DEETFIR Activated sludge from a laboratory scale sewage plant.
HEREH R TIHMIChH 2R EE Respiration inhibition over 3 h at room temperature.
HEEME ILREITMZ DA, BB EINnT -, Test substance gently stirred into medium.
f5 R
F—4&Y,ECO >= 100mg/I. Data indicate ECO >= 100mg/I.
=HEE FESLINE=HARSAVIZELTNVAZDERERIE. COEIZEIZHF|This record, following an established Guideline, is accorded
Attt EVEEEN LY BT 5SS, higher significance than the other record in this sub—chapter.
MDID & Ak SMED - (EIE 3.1.2. 385 H). EEORE Because of the rapid hydrolysis of MDI (cf §ulb—chapters 312 ]
- T L S s BEHATILE | 38) il T ety of s
:?é;‘;ﬁ%ggﬁﬁ‘wg}@ﬁéﬁi’ig%?g%%?;ff":"?m”*” The EC50 of 44'-MDA, the soluble, but minor, hydrolysis product
of MDI was also >100mg/| in a similar test.
et
#aR(EC50%) EC50: > 100 mg/I EC50: > 100 mg/I
EEHRTT ERLTFSL EIRLTFSL
FEIRL TS0

F—RETA
Bt QR

BRL TS




ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

i Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5| FA 3k 41,54 41,54
e -
HBRME SIOIZNAR DAY T HR—b methylenediphenyl diisocyanate
. ZOMOHBYE other TS : .
m—t %4> FMDI (Sumidur 44V20, Sumitomo-Bayer Urethane Co.Ltd. |7 oYTerie MP! Getusfel S0, S e By Uiz
FiE ZDith other
SHERDIELHE K& K&
GLP LMWVE LA
ABREITo-F -
£ Escherichia coli (&) Escherichia coli (Bacteria)
L L
R —
R 10 BFY 10 day
- 25°CI=H 1T 2R RIBE (10BRISH- 2 RBEER), Growth inhibition (nutrient broth over 10 days) at 25degC.
B HEMBEZBREICMAIE>TEASE. 50, 100 mg/IELT=, Test substance shaken into medium at 50 and 100 mg/|.
#5 R
100 mg/ITIERRICELVDHRIER oA o1, No significant effect on growth at 100 mg/I.
=HiE ﬁfuéi‘_fgﬁlij’sl,\f%~ A THALDODIBLEDMDINIKS |The soluble, but minor, degradation product 4,4'—
RERYMTHD44-CFI/OTT=I)LAZY (MDA)IE, 100 mg/| |diaminodiphenylmethane (MDA) also showed no significant effect
TELLWHRIERSh Mo, on growth at 100 mg/I in similar tests.
T —
bt
FEER(EC50%) ECO: >= 100 mg/| ECO: >= 100 mg/|
EEHRIT FEIRLTFSL BEIRLTFSL
F—RET4 IR TS IR TS
EEEDFIBTR L -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
High
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FER 55 55
% -

4-5 KEEM~DIgHESH

CHRONIC TOXICITY TO AQUATIC ORGANISMS

A R~DEMEHN
CHRONIC TOXICITY TO FISH

B. KEJBHBM~DIRIEHN

CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

B4 FMDI (49.7% £/ —, Bayer AG).

HERmE CIIZIWAROAI T —h methylenediphenyl diisocyanate
B—1E ZDMDOABRYE other TS

Polymeric MDI (49.7% monomer, Bayer AG).

OECD HAKFSA> 202, part 2 "I 0%F, HIERER"

OECD Guide-line 202, part 2 "Daphnia sp., Reproduction Test”

L\WNE L\WNE
1984 1984
FAID 0 (BEE) Daphnia magna (Crustacea)
L L
IS reproduction rate
1% R DRI F IR =
ERE M
BEIERDEE FEIRLTFSL FEIRLTFSL
BFIDEE., BRE. BFNEBEROEE =
HBEE 20°C e
pH -
EE FERE#9 200 mg/I CaCO3 hardness ca 200 mg/I CaCO3
HBEYDOIEIR =
ZIRKIE BARK P D3 1k KR ER Semi-static test in natural water,
FRKDIEFEHIEE =

ABRER(RUREBR ETOREE

HERORIMATO1FRE., ARNEZRRICESLERMICHE

B,

Test substance magnetically stirred into medium for 1 h prior to
sampling for test.

HBRYEDBFRPTOREN

RRE/ BERIOEREZDORE

HERER S BEIE R T,

Test medium renewed thrice weekly.

= 218 21 day
REMR 218% EE5 over 21d
REDH bk Semi-static test
ERNELYDHBREYH =
FREA &R 1255 E DB daily 12 h photoperiod.

NBR LB ARSI DHCEST
BERICHIEKE

FHRIEREDEAE
=S

RE
=

BEQ

ES
R EK AT




RIEEFR

SHEBRX(CH T ERIGEZ L H FEIRLTFSL FEIRLTFSL
EEPEE -
AHERDZ LM =
SERR JKPEHERDRIREIL . MDID MK A RS LB E 381252 St |Difficulties in aquatic testing caused by the hydrolytic behaviour
- TW3, of MDI are described in sub—chapter 3.8.
&
#& 5% (EC50) =
#£ % (NOEC, LOEC) NOEC: >= 10 mg/I NOEC: >= 10 mg/I
EEHRIT FEIRLTFSLY FEIRLTFSL
F—RET4 EIRL TS EIRL TS
{EFTE D FIBTIR L =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
L Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5| Ak 41,54 4154
&EZ =

4-6 EEEM~DEN

TOXICITY TO TERRESTRIAL ORGANISMS

A [EEEMA~OEHN

TOXICITY TO TERRESTRIAL PLANTS

HERMmE CIIZIWAROAIT T —h methylenediphenyl diisocyanate
E—tt &5 FMDI(40~50% E/<—, Bayer AG). other TS
" ZDHDREME Polymeric MDI(40-50% monomer, Bayer AG).
ik OECD HAFS542 208 "RE44EY. £ EHER” OECD Guide-line 208 “Terrestrial Plants, Growth Test”
HERDIEE AT +E AT LE
GLP 1F0y IF0y
HBRE(ToF 1984 1984
i I N (BFEH Avena sativa_(Monocotyledon)
BMEOIMDEE D HY

HEBRME DR E

HY
AERRE XA EHRHRICI>TED LN,

Test concentrations determined by range—finding tests.

IVRERAVE H3F emergence
REHM 17 B 17 day
IR SRBER SIS, RIS oo [ s eled o eiors s e e and
BB LRESNT -, [(EREETHLOEEOEREALT [agri Lo . :
. 0 agricultural soil, 1:1 dw with sand, + potassium hydrogen
AERE %§ + UVBAKRANY™ L 0166%] hosphate 0.166%]
RERAR HBAITIE, TREEREEO2OERHRMIELTLM=, 37050000 50 I .
= o oil was wet, to ca 25% on dry ingredients, prior to test.
REIX19~25 °C, pH 7.5~7.8.
3ELNICHETS Temperature 19..25 degC, pH 7.5..7.8.
= Emergence occurred within 3 days.
#5
HEE NOEG: >= 1000 me/kg TIRETIREE NOEC: >= 1000 mg/kg soil dw
i-é!;-gEE?&E"’(‘L’CL\%)Eﬂﬁliﬁ’cm—@ﬁtﬁﬁb\bﬁbhtt@ The records in this sub—chapter are all from the same study.
FER ASER I RN AR TH D 44-MDADNOECIE L The solublel hydrolysns intermediate, 4,4-MDA, had a NOEC of
320 mg/ke Cpol= 320 mg/kg in this test.
EEHROT EIRLTFSL ERLTFSL
ii—lliﬁ'?»f i BIRL TS BIRL TS
SAEMED ¥R —
Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
H# ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5| SRR 57,58 57,58
EZ =
REWME SITZIAR DAV T FR—h methylenediphenyl diisocyanate
B—1E ZDDRERYE other TS
=5 FMDI (40~50% £/ —, Bayer AG). Polymeric MDI (40-50% D248monomer, Bayer AG).
5 OECD HAF542 208 "BE44EY. £ EHER” OECD Guide-line 208 “Terrestrial Plants, Growth Test”
SHERDIELE AT LHE AT+
GLP IELy IELy
HBRE(ToF 1984 1984
iz LAR (BFEH) Lactuca sativa_(Dicotyledon)
BMEDIMDAEE HY HY
HEMEOSTEE HEREEIIAEREHRBICI>TEDONT, Test concentrations determined by range—finding tests.
IRERAVE H3F emergence
REHM 17 B 17 day
IR RBER SIS, RIS oo s led o eors s e e and
BHMELRESNT -, [(EREETHLOEEOEREALT [agri Lo ; :
. 0 agricultural soil, 1:1 dw with sand, + potassium hydrogen
AERE %§ + UVBAKRANY™ L 0166%] hosphate 0.166%]
RARAR HBHITIE, TR EROMOEESEBIEL T, ([0 oo —_— .
= o oil was wet, to ca 25% on dry ingredients, prior to test.
REI£19~25 °C, pH 7.5~7.8.
3B LAICHET S Temperature 19.25 deglC,lpH 7.5.78.
Emergence occurred within 3 days.
#&R
SHE NOEG: >= 1000 mg/kg LIRS IZ & 8 NOEC: >= 1000 mg/kg soil dw
STIR AREB T, BRMKSBEREMTHS 44-MDADNOECHE(E [The soluble hydrolysis intermediate, 4,4-MDA, had a NOEC of

320 mg/kgTH o1z,

100 mg/kg in this test.

EEHERa7

BRLTFELY

BRLTFELY




*—R2T4 EIRL TS EIRL TS
(BT D FIBTIR L =
Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
He ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5| SRR 57,59 57,59
&EZ =
REWME CITIZIAR DAV TR —hk methylenediphenyl diisocyanate
E— itbﬁttbéﬁ%ﬁ%ﬁ other TS
&5 FMDI (40~50% £/~ —. Bayer AG) Polymeric MDI (40-50% monomer, Bayer AG).
Hix OECD HAFS4> 208 "FEAE4EY. A ERER” OECD Guide-line 208 “Terrestrial Plants, Growth Test”
HERDIELE BRLTFSEL BRLTFSEL
GLP [ELy [ELy
HERETo5F 1984 1984
il I Ny (BEFER) Avena sativa (Monocotyledon)
HEMEDLTDHE HY HY
HERYE DA% REREEIAEEIAFHRICI TEOONT-, Test concentrations determined by range—finding tests.
IVRRAVE BE growth
R 148 14 day
= s S gl - o Test substance applied from acetone solution onto coarse sand,
ﬁf‘gﬁi%g[{gﬁﬁg'ﬁ'&ﬁ‘b*ﬁ@L;”‘"?*“j ﬁil&&{%%@;{ﬂ!@iii which after drying was mixed with the other soil ingredients
BRMELERESNT -, [(HREETRLOEEOREXRAL [agricul Lo . .
. 1 + UL EIKEAYS L 0.166%). agricultural soil, 1:1 dw with sand, + potassium hydrogen
REREHY e S . AEE e phosphate 0.166%].
E’gﬁﬁ“—di‘ :toi§[iﬁii&ig@%/ﬂ)ig;},ﬂﬁﬁbfL =° |Soil was wet, to ca 25% on dry ingredients, prior to test.
JREIEL19~25 °C, pH 7.5~7.8. T 19.95 desC. pH 7.5.7.8
3ALAICEETS emperaturel b egC, pl .9..1.8.
Exposure period: post—emergence.
2
EiiE NOEC: >=1000 mg/kg LiZFIREE NOEC: >= 1000 mg/kg soil dw
EC50: > 1000 mg/kg TIRFIEE= EC50: > 1000 mg/kg soil dw
BEREEE (1000 mg/kgIZHWTEH, FEHMDHNENSIEFNE |No effect on appearance of plants even at highest level tested
SEIR [iﬁ&ggéﬂfiﬁ\ﬂf:o (1000 mg/kg).
‘ RREETIE, BRI S AR R TH 54,4 -MDAD NOECIZ |The soluble hydrolysis intermediate, 4,4~MDA, had a NOEG of
100 mg/kg TH21=o 100 mg/kg in this test.
EEHROT BEIRLTFSL BEIRLTFSL
F—RET4 FEIRL TS0 FEIRL TS0
EFEME D FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
3t Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5| FXCEk 57 57
e -
HERmE CIIZIWAROAI T —h methylenediphenyl diisocyanate
B—t i@ﬁ@éﬁﬁ%ﬁ other TS
&5 FMDI (40~50% £/~ —. Bayer AG) Polymeric MDI (40-50% monomer, Bayer AG).
Hik OECD HAF542 208 "BE44EY. £EHRER” OECD Guide-line 208 “Terrestrial Plants, Growth Test”
HERDIEE AT+ AT+
GLP IELy IELy
HBRE(ToFE 1984 1984
il I N (BFEH Avena sativa_(Monocotyledon)
HBRNEDLITDOEE HY HY
HEMEOSIAE HEREEIIAEREHRBICI > TEDONT, Test concentrations determined by range—finding tests.
© Lome e ZDfth other
IVRRAUE H7EE (HE14) survival (14 day post—emergence).
ZE M 14 HFE 14 day
HEEME ILBEES R RO DHERITINZ S, B2IRHRZ D1thdD £ 1F |Test substance applied from acetone solution onto coarse sand,
BEMELREESNT [ZREETHLIDEEDOEEMLT  |which after drying was mixed with the other soil ingredients
StERs i {% + YUEERIKFEHY D L 0.166%]. [agricultural soil, 1:1 dw on sand, + potassium hydrogen
RERAR HEATTIE, TEAEREED2BAOEESEMIELTLM=,  |phosphate 0.166%].
SBEEX19~25 °C, pH 7.5~7.8. Soil was wet, toca 25% on dry ingredients, prior to test.
SELIAICHEFY S Temperature 19.25 degC, pH 7.5..7.8.
#ER
SiEE NOEC: >= 1000 mg/kg T1ESIZE S NOEC: >= 1000 mg/kg soil dw
STIR AR T, BAREMNK D RHREYTHS 44-MDADNOECIT [the soluble hydrolysis intermediate, 4,4~MDA, had a NOEC of
- 1000mg/kgld L TH>1=o >=1000 mg/kg in this test.
EEHRIT7 BEIRLTFSL FEIRLTFSL
*—R2T4 EIRL TS

ERL TS

B3 D FBR B




Enichem S.p.A. Milan

ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA)

Enichem S.p.A. Milan

ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA)

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

He ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam
5| SR 57,59 57,59
HBRME CIOTZNAR ALY T HR—b methylenediphenyl diisocyanate
B—1E =5 FMDI (40~50% E/Y—. Bayer AG) Polymeric MDI (40-50% monomer, Bayer AG).
ik OECD HAF542 208 "BE44EY. £ EHER” OECD Guide-line 208 “Terrestrial Plants, Growth Test”
HERDIEE AT +E AT LE
GLP IELy IELy
HBRE(To-F 1984 1984
i LAR (BFEH) Lactuca sativa_(Dicotyledon)
HBRMEDLITDEE HY HY
HEMBEOSIAE HEREEIIAEMEHRBICI > TEDONT, Test concentrations determined by range—finding tests.
© Lome e ZDih other
TUFRAVE R (HFRI4EB). survival (14 day post—emergence).
ZE M 148 & 14 day
RERME ITEFES SRS A S, 52181 F Dthd T 1F [Test substance applied from acetone solution onto coarse sand,
EBEYEEREEN- [EREETHEIDEEDRERALT  |which after drying was mixed with the other soil ingredients
SHER S %,ﬁ + )UEEIKFEAY D L 0.166%]. [agricultural soil, 1:1 dw on sand, + potassium hydrogen
BRI HERAI T, LIERFHREED2%DEE53RMEIELTLV=, [phosphate 0.166%].
SBE(X19~25 °C, pH 7.5~7.38. Soil was wet, toca 25% on dry ingredients, prior to test.
3ELIAICHZFETS Temperature 19..25 degC, pH 7.5..7.8.
HaR
SHEE NOEC: >= 1000 mg/kg TIEFIZEE NOEC: >= 1000 mg/kg soil dw
IR AR T, BARHEMK D PR THSD 44-MDADNOECIE [Soluble hydrolysis intermediate, 4,4'-MDA, had a NOEC of
- 1000mg/kgl L THo1=, >=1000 mg/kg in this test.
EEERIT BEIRLTFSL BIRLTFSL
F—RET4 FEIRL TS0 FEIRL TS0
EFEME D FETIEHL -
Enichem S.p.A. Milan Enichem S.p.A. Milan
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
He ICI Holland BV Rotterdam ICI Holland BV Rotterdam
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV_ Rotterdam
5| FSCER 57,59 57,59
e -
B. TEEM~DHM
TOXICITY TO SOIL DWELLING ORGANISMS
HERmE IIZIWAROAIT T —k methylenediphenyl diisocyanate
E—tt ZDMDOABRYE other TS
&5 FMDI (40-50% B E{K. Bayer AG). Polymeric MDI (40-50% monomer. Bayer AG).
Vb OECD HAKRS54> 207 "33X, AEMRE" OECD Guide-line 207 “Earthworm, Acute Toxcity Test”
SHERDIEE AT+ AT +E
GLP IELy IELy
HBRE(To-F 1984 1984
[d Eisenia foetida (Worm GRH2Eh4), TI1EEY) Eisenia foetida (Worm (Annelida), soil dwelling)
HBRUED DA ERLTFEW ERLTFEW
HBYEDOI A -
IVRRAvE RLE mortality
ZE M 14 HFE 14 day
= e ~ =S = = 4 Test substance applied from acetone solution onto fine sand,
HERYE XEFEARM S ICIMA S, BREZOMmDLTIE hich after dryi xed with oth il ingredient
EEMBE LRSS (B (p)ISXT SRR (pt) . AFYY EV i ot (1ot ard kaolin dlav (28 o cand Cint)
SHERZ M i+ (2p)ZENZ. CaCO3 T D pHISHE] sphagnum peal\t (1pt) and kaolin clay (2pt) to sand (1pt), and
RIE20+/-2°C. e LA
EhEantt R . =Ey . emperature ~2degC.
SBRATCIE. LREEBEROSHOERTBBIEL T, Soil was wet, to ca 50% on dry ingredients, prior to test.
b
- NOEC: >= 1000 mg/kg TIEE 2B = NOEC: >= 1000 mg/kg soil dw
LC50: > 1000 mg/kg TIEFI1EESE LC50: > 1000 mg/kg soil dw
AR ?gz_lguaﬁéhfl,\éuﬂﬁliéfﬂ DRBOLHNILO Both records in this sub—chapter are from the same study.
EEHRIT BIRLTFSL BEIRLTFSL
F—RET4 BIRL TS FEIRL TS0
EFEME D FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Higt

ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam

Enichem S.p.A. Milan

56

56

5| FSCER
{52




SITZNWARV AT R—F

methylenediphenyl diisocyanate

ZOMDRERME

other TS

Rt =% FMDI (40~50% £/ —. Bayer AG) Polymeric MDI (40-50% monomer. Bayer AG).
Vb OECD HAKS54> 207 "33X, AtEMRER" OECD Guide-line 207 “Earthworm, Acute Toxcity Test”
SHERDIEE AT +E AT LE
GLP 1F0y 1F0y
HEBRETo5F 1984 1984
iE Eisenia foetida (Worm GRH2Eh4), T1EEY) Eisenia foetida (Worm (Annelida), soil dwelling)
HBRNED T DA ERLTFEW ERLTFEL
HEBYEOI A —
IVRERAvE £ weight
FEHAR 14 day 14 day
HERME SEFEGR RO SMBICINZ S, EiR% T Dthd 11 |Test substance applied from acetone solution onto fine sand,
BEMEELERESINT (B (pn)ITSXT4 R (1pt) . AF> |which after drying was mixed with other soil ingredients
StERs i 1t 2pt)Z IR, CaCO3THFHADpHIZERH] [sphagnum peat 1pt) and kaolin clay (2pt) to sand (1pt), and
o REE20+/-2°C. CaCO03 to desired pH].
SBEE20+/-2°C. Temperature 20+/-2degC.
HERRITIE, THEFHEIEEEDS0NDEEHNERILLTL =, |Soil was wet, to ca 50% on dry ingredients, prior to test.
#5258
EEdC NOEC: >= 1000 mg/kg TIEFIEESE NOEG: >= 1000 mg/kg soil dw
TEILSENRERSNT-, Behaviour and appearance of worms also noted.
ER ALsh-RERAE1000 mg/lIcxT2MRIEEHONLAD  |There were no observable effects on these at the highest dose
Tz used, 1000 mg/|.
EEERIT7 FEIRLTFSL FEIRLTFSLY
*—R2T4 IR TS FIRL TS
EEEDFIBTIR L =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
o ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| XAk 56 56
[ =
C. thDIMWAIEELR(BEEET)~DEL
TOXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVIAN)

REWME CITZIAR DAV T R —h methylenediphenyl diisocyanate
E—1 FIECBERTHELUY, TDI (LI DAY TR—h). Closely related analogue, TDI (toluene diisocyanate).
ik Z Dt other
HERDELE FEIRLTFSL FEIRLTFSL
GLP L\NE L\WNE
HEREITo-F -
& ZDDE5E other avian
Agelaius phoenicens 3 &1 Sturnus vulgaris Agelaius phoenicens and Sturnus vulgaris
HBRMED T DE ERLTFEW ERLTFEW
HBYEOI A -
IVERAvE X mortality
=AM —
TAEL>S)a—)LHIZ100 me/keE THRETIHAL. 3% |Fed by gavage, in propylene glycol, at up to 100 mg/kg, to
SHERZ F 0O 51Z&YAgelaius phoenicens# LU Sturnus vulgaris|Z1E  |Agelaius phoenicens and Sturnus vulgaris.
i matef=, [No further experimental details, including exposure period,
[ZDHh., IE<EHBMEDFHMIIRINTLVL] given.]
f5 R
SHEiE LC50: >= 100 mg/kg dw LC50: >= 100 mg/kg dw
T -
EEERIT BEIRLTFSL BEIRLTFSL
*—R2T4 IR TS IR TS
EEEDFIBTIR L -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
g ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
- ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| XAk 60 60
[ -

61 EEEY~DEM

TOXICITY TO SEDIMENT DWELLING ORGANISMS

4-1 EYMFHREE=FIUT (BYERILLERESTD)
BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)

HEYE DI IAB AT R —h methylenediphenyl diisocyanate
E—t &5 FMDI Polymeric MDI
46.8% £/ < —. (Desmodur 44V20; Bayer AG). 46.8% monomer. (Desmodur 44V20; Bayer AG).
Objective of study was to investigate the effects of a simulated
AERERD HA (., MDIDEERAEHIRBICK S, KIBIRIED |accidental spill of MDI on the different trophic levels of an
BHARTEEREICXTIBEAETTHEE. MDIDEEE RN |aquatic environment, and to monitor the fate and distribution of
BEUVELIREIZHITENEEE=L)TTHETHSD,  |MDIin the different compartments.
Hik MDID A ZE MK FRIZ K BHES(XFIE 3.8 BKXU48IZERH |The complexities caused by the easy hydrolysis of MDI are
SNTWA(FELHEHMIE3.1.25 1), discussed in sub—chapters 3.8 and 4.8 (and in more detail in
HERIZ1992F B, FAVITBLVTERSNT=, 3.1.2).
KR (FZZDT—2 Y rDEIE 32TE RSN D, The test was performed over the summer of 1992 in Germany.
This study is referred to in sub—chapter 3.2 of this data set.
ABShAEX(ETOVRT L =
BRINLEE =

HEREToE




BARKREERDETIVELTTH AU SNz, BAMBEREY
LICBAMTKEST.3 2Dt (%4.24 m3DIK),
ZORR(IFHMDERRESNT,

MDI [FHRE O LBEELE (D=0, RE 1 ¢/| EXU10g/1
LoD MIZTEhENEASH, 112BRITHh=>T, #A44
FEBEBSLUVKADZELN RSN,

3 ponds (4.24 cu.m water each) containing natural ground water
above natural pond sediment, designed to model natural aquatic
ecosystems.

Rainbow trout were stocked in wire—mesh cages in each pond.
MDI added at 1 g/l and 10g/I to two ponds, to settle above part
of the sediment layer, and effects on various trophic levels and
on the water itself measured over 112 days.

= = R=1 A =
BB afcgﬁq:a),myi,‘ 7k1[??—(1ﬁj.pH\ DO‘_EEE?’ BODl:C?.E)‘ RHEE). Temperature, water chemistry (eg pH, DO, hardness, BOD,
KR IEFFMDIES SUMDAGBEMG E MBI RIES NI B |00 h: . ; A
AEESN. RBHORESIESN. (IR T BIZREY , conductivity), ‘resldual MDI and (potentlal product) M[_) in
DONFRTHNT water measured during study, and the fish observed and their
=° growth measured during study and analysed for residue at end
= . = . " - of exposure.
a%za%%bagf;égz;f‘ AWELEENOREA S5 Populations and diversity of zooplankton, phytoplankton and
S E ’ =° macrobenthos also measured during study.
b
The hydrolytic degradation of the MDI layer to insoluble
FHARREIZ. CO2MREFHSMDIBO AU ESME DMK |polymerised product (virtually 100%), with some evolution of CO2
SRR T L100%) D RSNz, in the early stages, was observed.
MDI, MDADWWF (MK fED hREATH S Neither MDI nor MDA (diaminodiphenylmethane, an intermediate
diaminodiphenylmethane— EIZE3.1.288) [&. EDEEREIZEHLVT |in the hydrolysis — cf sub—chapter 3.1.2) was detectable in the
HithK IR HE SN 97(<0.005 me/1), BDEANDEFELREZES |pond water at any stage (<0.005 mg/I), or was accumulated in
haEh>=BHE TRIZZNFH0.36 mg/kg BV 0.69 the fish (detection limits 0.36 mg/kg and 0.69 mg/kg
mg/kg)o respectively).
mBEN = OpHITHERDPIZHEAL. S EETIXED2, €A  |The pH of the treated ponds fell during the study, by ca 2.0 and
ETIHEMN.TE DL, Thid, CO20EEIZLDEDTHY. |0.7 units for the high and low dosed ponds respectively, this due
RBFICFEED EFEHELCT-, to liberation of CO2 which also caused an increase in hardness.
£, LB REREFIMDIOEDEREEIZE>THE |The biological and chemical oxygen demand were not affected by
BInh ol either application rate of MDI.
WIFhOBERTHLHEOhOBFEERICR T HEEMNIZZIR  |Neither dose rate caused any direct effect on the pelagic
IERohGh>=-(EMTS o, BTS00, B, KB [community (phytoplankton, zooplankton, fish, macrophytes) of
HEW). the test ponds.
CO2 MERIZLY. HEWME - B TSI DEEIEEIZDH |Some minor indirect effects caused by the production of CO2
THOEREIENEENEL, KEEMDOEREENTEZRSNT-  |were observed in phyto— and zoo— plankton community
(BRENMTIEIRBLYE42%5E D21, ) structures and an increase in macrophyte growth was noted
(42% higher than control for the high dose pond).
concentrations of MDI were detected in the high—dose pond
HEEDVHRRET. EREDMOHBEYMHA SMDIA R E ST |sediment during the early stages of the test (widely varying, up
(KECERY . ZETI45 g/kg) LML, S D (FHERZEEL THE[to 14.5 g/ke) but these declined throughout the study, to ca 0.5
#9 05 mg/kgE TR L= mg/kg.
n BERAE0O;MTIE., NP OFERE. 7H B D5mg/kgh i |In the low-dose pond a mean concentration in sediment of 5
RCLL SAERIR T B D05 mg/kgRimETHA LTz, mg/kg on day 7 declined to <= 0.5 mg/kg at the end of the test.
MDA(Z. 7B BEREHEMH A SBRHEINE M o1=, 428 7H B MDA was not detected in the sediment except on day 7, when
[ZIZ. EHEEDitADH12 mg/kg. ERAED MM ST mg/kg GRIE |12 mg/kg for the high—dose pond and 7 mg/kg (one reading only)
[T—EDH) NiEHINI=(FRHE TRRIEIL 0.3 mg/kg.)TdHo1=, [for the low—dose pond were detected.
(The detection limit was 0.3 mg/kg.)
Organisms living in sediment (macrobenthos) were affected by
physical obstructions in the habitat (e.g. the crust of hydrolysing
HIEMRICER T DM (macrobenthos)d ., 4 B ith D #IEAY7E |MDI) but regained densities equivalent to control after some
obstructionsHh S E A Z 1T 1=H(5] : MDIMNK 53 i Dcrust), iX  [weeks except for Bivalvia which have too long a generation time
BRHBEICHLTRT ESHARBMEF OZRELEERINT, 2 [for the test period.
BEREICHBEEEFOZEEERYERELT:, Satisfactory homogeneous analysis of the sediment was
HEMEIIRVEOHBERICHE L0, HEW ST ZE D+ |rendered difficult because test substance had spilt over onto the
DI =T LR TH o= (BHEDMTIX. ZDOE(L |untreated sediment layer.
ERIZITHBHMETEDNATIND), (This layer was actually covered by test substance in the high
dose pond).
RERMIC, RO TIE. SRE=0MTIELEBENSRE
DOMDINREENT=M(KELZLEEL . & 145 g/kgE=T). b |In consequence, relatively high concentrations of MDI were
L5 ERZ @ L THI0.5 mg/kgE TR LT=, detected in the high—dose pond sediment during the early stages
EASOMTIE., HEEYMPOFEEEIL. 7HE D5 mg/keh 5 |of the test (widely varying, up to 14.5 g/kg) but these declined
HERIR THEED <= 05 mg/kg TTHADLI=, throughout the study, to ca 0.5 mg/kg.
MDAIZ. 7B BZRKREHEMR IR EShG M o1=, 725 7H B |In the low—dose pond a mean concentration in sediment of 5
I2IE. EREDMMND12 mg/kg, BFAED A ST mg/kg (one |mg/kg on day 7 declined to <= 0.5 mg/kg at the end of the test.
reading only) AR SN -(F&H FRIE(L 0.3 mg/kg)T&HD7= |MDA was not detected in the sediment except on day 7, when
(F&H TIRE(X0.3 mg/ke). 12 mg/kg for the high—dose pond and 7 mg/kg (one reading only)
for the low—dose pond were detected.
(The detection limit was 0.3 mg/kg.)
HERME DT -
REEMICET SER -
EEHRIT FEIRLTFSLY FEIRLTFSLY
F—RET4 IR TS EIRL TS
EEEDFIBTIR L =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon ZENECA Brixham, Devon
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Hig
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FXCEk 31 31
e -

4-8 EANYELRMETE

BIOTRANSFORMATION AND KINETICS




4-9 BINtEHR
ADDITIONAL INFORMATION

RHERME SITZIAER DAV T I —h methylenediphenyl diisocyanate
H—1t —
The comments in sub—chapter 3.8 about the hydrolytic behaviour|
of MDI and difficulties caused by this in the design and
evaluation of aquatic tests, apply with equal force to
ecotoxicological tests also.
Since the course of hydrolysis can depend on the test
conditions, especially the method of introduction and agitation of
MD], it can be difficult to achieve reproducibility in these studies.
Furthermore, static or low shear hydrolysis conditions are more
. = relevant to most environmental spillages.
7iE HEMILRX SR Most investigators have deliberately allowed controlled
hydrolysis to occur prior to test, and/or have tested the soluble
degradation products, particularly MDA, in comparative
experiments.
It is particularly difficult to predict with certainty and precision
the actual test material at the beginning of an environmental
chain and to monitor metabolites, and for this reason there are
no data available for biotransformation and kinetics in
environmental species.
fER
fam =
EFEMERIT BRL TS BRL TS
F—RET4 BIRL TS BIRL TS
{351 D FI B AR L -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
g ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

Enichem S.p.A. Milan

ECB - Existing Chemicals Ispra (VA)
ZENECA Brixham, Devon

ICI Holland BV Rotterdam

Enichem S.p.A. Milan

5| FSCER
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5-1 b2 aXx R TR KB 2
TOXICOKINETICS, METABOLISM, and DISTRIBUTION

HEEMESR SIIZIAR DAY T R—h methylenediphenyl diisocyanate
CASEE =

MDI MDI

T—5%L no more data.

in vivo in vivo

ERL TS

HERES o

ERL TS

Type: Distribution

Groups of rats were exposed for 4 hours to [14C]-TDI vapours at

BVAN
+53% D IERE 47537 concentration of 0.026, 0.143, 0.821 ppm or to [14C]-MDI aerosols
NEEMLETS R at levels of 0.06 and 0.4 mg/m3.
A S Blood and tissue samples were analyzed immediately post—
exposure for total [14C], which does not distinguish TDI or MDI-
conjugates from metabolites or hydrolyic products.
BiE Syk oy
HEREY K =
[EF:] BIRL TS, BIRL TSN,

%ﬁ —
BRERRER [14C]-TDIZES& F1=[E£[14C]-MDI T7 OV )LICZIELEE exposed to [14C]-TDI vapours or to [14C]-MDI aerosols
a5 (Rt 1) =
BEg JBFE 0.026, 0.143, 0.821 ppm @ [14C]-TDI 3&5& F71=IX 0.06. 04 [[14C]-TDI vapours at concentration of 0.026, 0.143, 0.821 ppm or
xF= mg/m3 @ [14C]-MDI T70Y )L to [14C]-MDI aerosols at levels of 0.06 and 0.4 mg/m3.
#;atFiE =

ERICIEESNT-8

B2 %

REAR & Blood
FRERAR #A%E tissue
RBEY -

R #EY CAS No.

SE. BlRE. BRERCRESEND[14CINTERSNT =,
ﬁgﬁ’ﬁi&qﬂmﬂzaﬁﬁéIifi<§i%l§[:@§ﬂ§i§btué:tﬁ?&
BEnr,

MR D bR EL T, 90~98%[14CIAS M IZBEEL . =
DYEDIFEAED10kDaZ B R HHEE THY . SDS-PAGE A —
O H T 5T4—I2kDE . —HERITET0 KDaDAZRIE 53 FERL
1=

WFhOAVL7r—rDREIEKERETIE. REATRELKRETEE
AIEMESEIEEL TW ST EATEREST =,
EKTDDFELIFT7OYVILIMDNEWNS AV T R—rDREEIZE
57, FRRSTEOANBREIIFACTHY. 50 FEDEYM LT
NRILTHoT=,

The highest levels of [14C] were found in the airway, GI tract, and
circulatory systems.

The level of radioactivity in terminal blood was directly related to
exposure concentration.

Biochemical characterization of blood samples showed that 90-98%
of the [14C] was plasma—associated, that the majority of the
material was in a conjugated form >10kDa and SDS-PAGE
autoradiography showed a common 70 kDa target biomolecule.

At the highest exposure concentrations for both isocyanates,
detectable levels of radioactivity were found associated with the
blood cell fractions.

Independent of whether the isocyanate was a vapour (TDI) or an
aerosol (MDI), the disposition of the circulating radioactivity was
the same, and was dominated by high molecular weight
bioconjugates.

HEBESILOE

[EEETES BIRL TS BIRL TS

(S35 D FI B AR BL =

i Gilbert International Ltd Manchester Gilbert International Ltd Manchester
~ ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam

5| AR (ST XX H#R) 172,173 172,173

(% -

HEEYMESR SIIZIWAR DAY T R—b methylenediphenyl diisocyanate

CASEE 101-68-8 CAS No.101-68-8.

HMES AF14C-MDIL, 44-D0x = VARV IOAY ST R—b Synthetic 14C-MDI, 4,4'~diphenylmethane diisocyanate

AR =

75k

FiE A AARSAY =

HEERAE in vivo in vivo

GLP#E& BIRL TS BIRL TS

RO

BAT pFIAXRRTAIR
XEMEIRXSER

Type: Toxicokinetics

In a preliminary study, MDI, 14C—labelled at the methylene carbon
atom, was administered to a small number of fasting Sprague—
Dawley rats by a single intramuscular injection.

Blood samples were taken at regular time intervals.

Urine and faecal samples were collected during 12 or 24 hr periods
up to 120 hr after administration.

The exhaled 14C0O2 was measured as a function of time.

At the end of the experiment the animals were killed, homogenised
and the radioactivity measured.




In the following pharmacokinetic study (Lab. d'Etudes 1977) 14C—
MDI was administered, head only, for 15 min to 12 Sprague—Dawley
rats by inhalation of an aerosol having a maximum droplet size of 5
microns.

Only the solvent and part of the MDI were converted to aerosol,
and it was impossible to calculate the MDI concentration in the
inhalation chamber.

The rats were killed at times from 15 min to 96 hr after
administration.

The 14C—contents of blood, urine, faeces, and exhaled air were
determined for variable numbers of animals after various time
intervals.

The 14C—content of bile was measured for one animal.

Residual radioactivity was determined in most cases, and whole—
body autoradiographs were taken in 2 cases (after 15 min and 24
hr).

i vk rat
HEREIY: R fft Sprague-Dawley Sprague-Dawley
[ BIRL TSN, FEIRL TSN,
HHRaRE -
FHh =
®rE -
e FEHAREH 5
= FHRANES a single intramuscular injection
IREAEES IF7ZOVILDRA inhalation of an aeroso
A5 (BRI -
BE5E -
#;atFiE =
ERICEESh-E =
et IR R -
BREUAR gg‘ R Blood , Urine
5 faecal
i fB it bile
EY -
1 E% CAS No. =
52
In a preliminary study, MDI, 14C—labelled at the methylene carbon
atom, was administered to a small number of fasting Sprague—
FRABETIE. AFLURERFICI4CIEHE SN I=MDIAE T D ¥ |Dawley rats by a single intramuscular injection.
B Sprague-DawleyS YRR R STz,
MR E &Y AL DILEIZ KD FEAIL1205/H THY .. 14C-|From the blood samples it was estimated that the half-life of
MDIO A& Y= B75 B 3 85 K UMK (X 78BS TH o 1= diffusion from the muscle was 12 hr, and that the biological half-life
14COEFEHMICKDBREIL. REEELYLZ M oT=, for elimination of 14C-MDI and its metabolites was 78 hr.
14CEEH SN TLVELCO20 MR (X2 B & ICHERSINT=, Faecal elimination of the 14C was greater than urinary elimination.
HEH Y EIURE R 25%KE THY . BYDI14CIXBIRIZHEZESIN  |Exhaled 14C, not as 14C02, appeared after 2 days.
1=9 The excreta recovery balance was <25%, with the remaining 14C
being found in the carcasses.
LT DEMENREFLHIFAT (Lab. d'Etudes 1977)TIE, 14C-MDIAY
12PC D Sprague—Dawley TV hE 15D TEEEED AT 7OV ILOIRA  |In the following pharmacokinetic study (Lab. d'Etudes 1977) 14C—
SHEREEER IZ&YIFEESI . e REERZE(E5microns& LTz, MDI was administered, head only, for 15 min to 12 Sprague-Dawley

REBIUISHERE LTDEYTHS.:
MDID#EFERES LUV ZORBMMITREBRELVEZ M o1,

481, 70%DIRIRFAENBRESN Tz, RY D465 DET S
WBEHEESN-RAENSED5%TH>1=.

14C-MDIIE ., EMHICEHLRH—(THEL. &LISHh. HR. B
BB SWHIEBREICZ<{RoNT-,

il IS g 2B FRBRTIE. EMOENTL. REX LR
DER-WiE. AETIEFTOREZDIEIEDHONT=,

rats by inhalation of an aerosol having a maximum droplet size of 5
microns.

The most salient results were said to be:

that faecal elimination of MDI and its metabolites was greater
than urinary elimination.

that after 4 days 70% of the absorbed dose was eliminated. that
bile secretion during the first 46.5 hr was 5% of the dose received.

that 14C—MDI was fairly uniformly distributed throughout the
organism, with a predominance for the lungs, muscle, kidneys and
the digestive tract.

that histological tests on lung fragments showed congestion of
capillaries, desquamation and destruction of bronchial epithelium,
and constriction of bronchi up to obstruction.

[EEETES BIRL TS FEIRL TS0
EFEME D FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| R #R (ST XX k) 205,206 205,206
{5 % =
HEMES IIZIWAROAIT I —hk methylenediphenyl diisocyanate
CASEE 26447-40-5 26447-40-5
S AFLUDITIZNDAIS T —b methylenediphenyl diisocyanate
e DIIZNWH AT F—I (MDD, CAS No.101-68-8. Diphenylmethane diisocyanate (MDI), CAS No.101-68-8.
ET —
Pak:
Bk HARSAY =
SERRLEE EIRL TS0 EIRL TS0
GLP#E& EIRL TS

ERL TS

HERES Lo

BT FELAFETAHR

Type: Toxicokinetics

The International Isocyanate Institute has in progress studies on

TR DR KRR LB MDI chemistry in biological materials (RE1), and the distribution of
ol RS radioactivity following the exposure of rats to 14C—MDI aerosol
(RE2).
TE Sk rat




14 5]

BIRL TS,

HERLE

EIRL TS,

i

*®=

FRAZER

14C-MDI T70OY )L (RE2ANDSYEDIELFE

exposure of rats to 14C-MDI aerosol (RE2)

[
IR (BRI

w58

BatFi&

ERICEESNT-8

B2 %

IRER (AR

EREAR

REEY

L#EY CAS No.

=SB BRL TS IR TS
EFEME D FETIEHL -
Enichem S.p.A. Milan Enichem S.p.A. Milan
He ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
5| FA TRk (FT3CRR) 207,208 207,208
& -
HERME S SITZIAR DAV T IR —h methylenedipheny! diisocyanate
CASES 101-68-8 CAS No. 101-68-8
W 44-AFLUERTIZINAYITFH—F 4,4'-Methylenebisphenyl isocyanate
il #EE >95%DMDI (Z[14C]-MDIZfn% 1= >95% pure, MDL to which was added [14C]-MDI;
SR Ty BEREE)EIFI—F VIS (RRNIZE)BBSE =, [in acetone (dermal), or corn oil (intradermal).
ek
Fik A HARZAY -
BRI AR in vivo in vivo
GLPE& IR TS

BIRLTLEZELY

HEBESILOE

BAT pFIAXRTAIR

Type: Toxicokinetics

Method:

Groups of 4 male, Wistar Chbb:THOM(SPF) rats were used in the
tests performed according to US EPA, Health Effects Test
Guidelines, OPPTS 870.7600, Dermal Penetration, Public Draft,
June 1996.

The absorption ,distribution, and excretion of 14C was studied in

7% D HIRE the rats following a single dermal, or intradermal, administration of
XEHITRX SR [14C]-MDL

In the dermal experiments the rats were exposed for 8 hours, with
occlusion, and were sacrificed 8, 24, or 120 hours after the
beginning of exposure.
Following intradermal application, the injection area was sealed with
tissue glue, and the animals were sacrificed after 120 hours.
The test substance preparation was dermally applied at ca 10
microlitres/cm2 , and ca 100 microlitres was given

BiE Syk oy

HEEY: Rk Wistar Chbb: THOM(SPF) Wistar Chbb:THOM(SPF)

[E;]] M M

HAEKE —

Ehp =

*®E -

Y IL/E 4 4

ARFERRRR [14CI-MDID BRI ZIZREF-FERIRS a single dermal, or intradermal, administration of [14C]-MDL.

R LR (ERFIED

FAMASLANILIE, BEIZRST 40 KUY 0.4mg/animal. RN
5 T0.4mg/animal TéHo71-=,
BEBEEOINSOAEE. BEBE 40 LU 4 mg/TYMIEET

The nominal dose levels were 4.0 and 0.4 for dermal adminstration ,
and 0.4mg/animal for intradermal administration.
These doses nominally corresponded to 40 and 4 mg/rat for dermal

A 5

EE ° administration .
hoDEAEIE$ 140 mg/kg bw. 14 mg/kg bw (ER). LU The dose level corresponded to ca 140 and 14 mg/kg bw (dermal),
1.4mg/kg bw (RR)IZHEET 5, and 1.4mg/kg bw (intradermal).

HEtFiE =

EEGEENTE

B2 %

ERER
R

KRBIEY CAS No.




[14CI-MDIDEK % 5% . £ TORESEHHILEON-RETHET
HENRER (TS SN -2 RETEED97.86% ~ 108.07%TH o=,

BE. MAREDOSLRLAELZEG L, REERELVEHFHS

MoEIREShT=,

RIRS - SRER (BEtt, Bk%, B/ Hes SLURHKE
EU)IMBEIBEOEMmELIZERLE,
BRIRINTIEZICRENTHY . ERLHEHICH VO THELIE
EnBont-,

14CHOREBRINE (T 52 DH0.9%TH 1=,
[140]—MDIG>&:W$5?£, RETEED FHEIRE (., FHE STk
STRER 0D 100.90% TdH o=,

AT BEDRL K ELEN S X(66.5%)F S BEFMDEIRShT=,
RIRS T ST REDFRE [ (BEitt ), k0%, M8/ ifas, S LU
FREED) FRESh RS HEEDH26%5TH 1=,
BEINI14CD1T%HE (2, 45%H REPIZRER ST =,
[14C]-MDIDHSHEHICEHL T, BB JVEF P DRITEER
&, 120858 #% 1ug Eq/e ThH 1=,

After dermal administration of [14C]-MD], the mean recoveries of
radioactivity from all dose groups were in the range from 97.86% to
108.07% of the total radioactivity administered.

Generally, the largest proportion of radioactivity was recovered
from the application site and dressing.

The total amount of radioactivity absorb ed (including excreta, cage
wash, tissues/organs, and carcass) increased with increasing
sacrifice time.

Dermal absorption was very limited and rather similar at both dose
levels.

The maximum 14C absorption was ca 0.9% of the applied dose.
After intradermal administration of [14C]-MDI, the mean recovery
of radioactivity was 100.90% of the radioactivity administered.

The largest proportion of radioactivity (66.5%) was recovered from
the application site.

The total amount of radioactivity absorbed (including excreta, cage
wash, tissues/organs, and carcass) amounted to about 26% of the
radioactivity applied.

The faeces contained 17%, and the urine 4.5% of the applied 14C.
Irrespective of the mode of administration of [14C]-MDI,
concentrations of radioactivity in tissues and organs generally were
below 1microgram Eq/g at 120 hours after

BIRL TS BIRL TS
1‘ iE |$0)¥|J&R$E?M =
g Gilbert International Ltd Manchester Gilbert International Ltd Manchester
~ ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam
5| AR (ST XX k) 209 209
(% -

5-2 2tEEH

ACUTE TOXICITY

A 2HROSEHE

ACUTE ORAL TOXICITY

7k
Hik/HARSA4Y

HEMES CIIZIWAROAI T — methylenediphenyl diisocyanate
CASES =
MEZE ZOOREBRME other TS
MDI MDI
JER d—2A A JLHIZ25%, T—27%L at 25% in corn oil, no more data.

BIRL T

BIRL TSN

4kt

LD50f§ XIELC50fE

ZDfth other
GLP#E& E§ G|
HEREITo-F 1981 1981
5. Rat Rat
HERR (%) Rat/7~Bf Rat/7~Bf
TR (M, - F) FEIRL TS0 FEIRL TS0
#BE5E -
= A= (R DEYME =
IR () A—A A EZ 2D
- IR TSN BIRL TS
s 3
#gOks oral
HZHARM (B) —
Z DD RER =
HHEt R IR -
%Fﬁg%‘cwﬁtﬁz _
BRERFT R =
R R -
Z Dt m

i
oy
=

LD50 : 31600 mg/kg bw

LD50 : 31600 mg/kg bw

I 1 D LD50{E X [£LC50{E D:E LD
%

5.1.11Z5| A& TLVBMobay Chemical Co.DEEFEOKEIZLD

Compare the LD50 with the single oral lethal dose of 31600mg/kg

Pk

AR B2 DLD50fE, 31600mg/kg ELEEET HT &, from the Mobay Chemical Co. quoted in 5.1.1
[EEEES BIRL TS FEIRL TS0
EFEME D FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FA 3CAk (FEXXER) 62 62
e -
HEMES CIIZIWAROAI T — methylenediphenyl diisocyanate
CASES 26447-40-5 26447-40-5
WhiEEsE 1.1 ~ 14TEHLNT-EY as prescribed by 1.1 — 1.4
AFLUC I AYITR— methylenediphenyl diisocyanate
ET —

BRL TS

ERL TS

Vb Ve e ZDOH: BASF B other: BASF TEST
GLP#ES LV LVE
HBEITo-F =

. Rat Rat

HER R (& &) Rat/ 7R Rat/A~Bf
TR (B M, - F) IR TS IRL TS
B5E -

EREE (R QB




AR EEK)

ERL TS

ERL TS

BEEH

ERL TS

ERL TS

BOKS

oral

H=HR (8)

ZDMDRBREH

#fETF RN
%m;ﬁtw%tﬁ

B
)HH

BRERAT R

BItRETR

Z Dt
"f‘n aff
LD50fE X [£LC50fE

LD50 : > 7400 mg/kg bw

LD50 : > 7400 mg/kg bw

I 5 D LD50{E X [LLC50fEDE L
%

‘f‘uuml
LD50{E X [LC50{&

LD50 : > 6400 mg/kg bw

T =
S5 EIRL TS IR TS
{EFEME D FI IR HL =
Enichem S.p.A. Milan Enichem S.p.A. Milan
He ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| A 3CRk (FTCRR) 63,66 63,66
IS -
HEEMES CITZIWAROAI T+ — methylenediphenyl diisocyanate
CASES -
EE ZOhDRERME other TS
=% FMDL POLYMERIC MDI.
BRF DITIWAE - DA T R— POLYMERIC DIPHENYLMETHANE-DISOCYANATE.
SRR =
AL SRR TS — iR <_r 7
LTS LTS
B AT Z0fth. BASF B other: BASF TEST
GLPE& L\ L\
HEREITo-F =
5. Rat Rat
HUERR (%) Rat/T Rat/T
TR (- M, - F) FEIRL TS0 FEIRL TS0
BE5E —
ZHEH () OEME =
S (R ERL T ERLCESD
n IR TS IR TS
BEER BORE oral
M (B) =
ZDMDABREMH =
%}E;H—E’WME =
%Fﬁgﬁ‘t@ﬁtﬁ -
BRERFT R =
R R =
Z D

LD50 : > 6400 mg/kg bw

I 1 D LD50{E X [£LC50{E D:E LD
%

T -
[EEETES FIRL TS FEIRL TS0
EFEMED FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| A SRR (T2 3CHR) 64 64
IEES -
AERME S SITZIAR AV T H— methylenediphenyl diisocyanate
CASES 26447-40-5 CAS No 26447-40-5
MEE ZDMORBEME other TS
NUE NN AFLVERTIZIIAVYS T R— benzene, 1,1'-methylenebis(isocyanato—
Desmodur VP PU 1806, Desmodur VP PU 1806,
MDI, MDI,
SER E—Fv YAt AL in peanut oil ;
4,4-MDI (45.72 %), 2,4'-MDI (53.6%) % 1'2,2'-MDI ( 0.64%)DAzEL  [99.96 % MDI isomers in the form of 4,4-MDI (45.72 %), 2,4'-MDI
T. &5199.96 % MDID E (K (53.6%) , and 2,2'-MDI ( 0.64%).
ik
s s s= ge IR TS FEIRL TS
HEAAARSAY 4 84/449/EEC,B.1 "AMEMEEOE5)” Directive 84/449/EEC, B.1 "Acute toxicity (oral)”
GLPES [FLy [FLy
HEBRET2-F 1984 1984
=t Rat Rat
HUERR (R4t Wistar Wistar
TERN (B M. i F) MF MF
w58 -
Z A= (R OEYMH 10
P EIRL TS EIRL TS
AR GEE) E—FvyYyF AL peanut oil
n EIRL TS EIRL TS
BEH ®BOks oral

B (B)




OECD Guideline 401252 &I TL 5:8Y . SHERFAERF D 2000
mg/kgNAALVBIT=,
HERYIE (FWistar VST, HESEADREDE

AIcE—FvY

A limit test dose of 2000 mg/kg was used as indicated in OECD
Guideline 401.
The test substance was dissolved in peanut oil immediately before

TOMDHARSE FAIIZBBEINT =, administration to 5 male, and 5 female, Wistar rats.
200mg MDI/miZBRD M= LY IBEH . RE(F186/183 Analysis of a solution of 200mg MDI/ml showed that after mixing
mgMDl/mICH DT LM FER SN, the concentration was 186/183 mgMDI/ml.

‘fffn‘i‘—T—E’JmiE =

|

"f‘n aff
LD50fE X [£LC50fE

Motz

LD50 : > 2000 mg/kg bw—

%Fﬁgﬁffbﬁtﬁ L RSN A ST, deaths did not occur.
" 0.5 hours after administration of the test substance all the rats had
ERERFTR ?%gﬁﬁ:ﬁg?%ﬁﬁéaj%ﬁzg\z;t—cuiﬁ ApELEILL. increasefj salivation.
= Body weight development was not affected
Rl R =
Z04 HERIRTHEICIE, BRINE=SYMNIARMRIEILZED DA |At the end of the study , the sacrificed rats did not show any gross

pathol

LD50 : > 2000 mg/kg bw—

I 5 D LD50{E X [£LC50EDE L
%

T =
[ELELE ERL TSN ERL TSN
EFEMED FETIEHL =
g Gilbert International Ltd Manchester Gilbert International Ltd Manchester
~ ICI Holland BV_Rotterdam ICI Holland BV_ Rotterdam
5| AR (ST XX H#R) 65 65
e -
HEMESL CIIZIWAROAI T+ — methylenediphenyl diisocyanate
CASES =
MEZE T—REL no data
MDI, T —%7%5L MDI, no more data.
AFLUERTIZNAI T H— Methylene bisphenyl isocyanate
E%‘R =
Em;‘((f‘él.\ FEIRL TS0
N NN A4T . Fhith Type: other
HiE/HARZA4Y ZoH other
Bk T—3EL Method, no data.
GLP#E& TH EH
HBEITo-E 1980 1980
5. Rat Rat
HEBR (R4 Rat/A~B§ Rat/A~B§
EHCHYN 1) FEIRL TS0 EIRL TS0
BEE —
ZHEH (R OEYMEK -
i (JAK) IR TS IR TS
M (8) =
ZOthDRERE Y -
‘FE#-?-E’JLLE -

%Fﬁgﬁffbﬁtﬁ FA=4700 mg/keDHEEIROHS5E . BT ITHRSNEDH ST, No deaths after a single oral dose of 4,700 mg/kg.
BRERFT R -
BT R -
Z Dt fEZL No value.
bkl
LD50{E X [£LC501E -
It 7 D LD501E X [FLC50{ED &L B
=
T -
Bt BIRL TS EIRL TS0
EFEME D FETIEHL -
Enichem S.p.A. Milan Enichem S.p.A. Milan
He ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
E‘v‘lﬁﬁxﬁk(ﬁxﬁk) 67,69 67,69
= _

B. RMRASME

ACUTE INHALATION TOXICITY

HEMES CIIZIWARAI T+ — methylenediphenyl diisocyanate
CASES 9016-87-9 CAS No.9016-87-9.
EE ZOtDRERME other TS
=% FMDI Polymeric MDI
JERR Oil red (0.5% w/w) (£, EABHHTIZHLMZ 515, Oil red (0.5% w/w) was added to aid analysis.
Wik
BIRL TSN EIRL TS
HikHARSA 54 84/449/EEC, B2 "AMEM (RA)” Directive 84/449/EEC, B.2 “Acute toxicity (inhalation)”
75X RBIBIZIES 84/449/EECB.2MHL N TH o1, The method was essentially that of Directive 84/449/EEC,B.2.
GLPE& L\VE L\VE
HEREITo-F 1982 1982
= Rat Rat
HUERR (/%) Rat/7A~Bf Rat/7~Bf
TR (e M, - F) MF MF
BEE —
ZHESEH(ER) DEWE £ I —THE 100, 10 A SHKAH55 )L—F 5 groups each containing 10 males and 10 females.

IR (1B1K)

BRL TS

BRL TS




. BRL TS BRL TS
B5iEH %A inhalation
B (H) IX<FEMERT: 4 BFRY Exposure time: 4 hours
95% D FIL5umK B TH S 95% of the particles were at <5 micrometres.
. 3 The air—flow gave 20-40 changes/hr.
Joks ~40 T s -
E?;ngf%ﬁi@ﬂfé%i&%ﬁfﬂfﬁ)ﬁto The exposure temperature was not recorded.
wgﬁﬁg’;ﬂﬂ%ﬁ g " D ol Value confidence limits 0.44 and 0.54 mg/.
%L\Eﬂ;?:yHIS 7#»_‘7?'_9]\?1;“ ZNENHETOPT. 00T Young adult rats were divided into 5 groups each containing 10
ZOMDRERE A TR N N males and 10 females. .
o IR [~ N s s, _ —1—sv+ |Each group was sub—divided into sub—groups containing 5 rats o
6%7(71.7{—[, TIEESICHE TN Z NS DY ITJ IL—TFI2H 1T cach sex.
%7*)1L7[1§73'§>:%1#0);7t%§%§[_ EESE Each group was exposed to a different concentration of test
= EDE < =)
BBk BT L—TDBIDDYTT L—T HBREN. BYDY | See2roe ot . il .
I —F [Fo B R N er exposure one sub—group from each group was killed, and the
al 1$§3’53:U|7ﬂﬂﬁ’ﬁ157jﬁéﬁéhf' other sub—group was observed for 2 weeks.
N & i = Deaths, body weights and gross pathology were recorded.
#fEaT AT =
fER
ZEHEEHTORLH L2TORTIFIFEZR2BLUAIZAL . All mortalities occurred within 2 days after the end of exposure.
BSERF L #-OIThi, BRPEEVN2~48 B THRERD N RS54, Z |Both males and females lost body weight during the first 2-4 days
" DEBUCAREHLEMLIZ, of the observation period and then gained weight again.
0.523, 0.418, 0.384 mg/I~D XL T BFICEFZSNI=EMITELS |The animals killed at the end of exposure to 0.523, 0.418 and 0.384
&, oM, FEAREREINT, mg/| revealed some haemorrhages, or oedema of the lungs.
0.523 m_g/l[:[i(ﬁbf:[it&&°®§%’5li~ REBTEREIZE->T= [Most animals exposed to 0.523 mg/I had greyish and unusually wet
BigRT R fhh‘HERRSNT =, lungs.
BB, TSR ME TEICEBRINI=HIIED  |A few animals, which died during, or were killed at the end of the
Sy TlE, fhE A RSN, observation period, had haemorrhages of the lungs.
ChIE4$20.418 mg/INEKELI=RTRONT=, This was particularly after exposure to 0.418 mg/I.
Another study (Appleman 1982b) showed that only very small
RIDHIZE (Appleman 1982b) Tl . SYFDEM DI, Z<hH T A amounts of polymeric MDI components could be recovered from
FAMDIEA A EINES AT N N the fur of rats.
= o =2 " . » = Ingestion of such was not expected to contribute significantly to
34 = 7T M7 = S 480
ZFDith L%%ag)i—)[f%aigla?z&?\'(i})pIgr)wgﬁj;g;;f)%[ ELLRBESAD the effects in this study (Appleman 1982a).
ﬁ*ﬁéﬂf:?ﬁl%fﬁli) 0.384. 0.418. 0.500. 0523 mg/ITdHo1=. gg;;r::gsled mean concentrations were 0.384, 0.418, 0.500, and
SHE DY VT THRRBSNI-RER. BREENTHI<. The concentration achieved for the fifth group was outside the
required range.
faa

LD50{E X [£LC50{&

LC50 : 0.49 mg/|

LC50 : 0.49 mg/I

It 5 D LD50{E X [£LC50fEDE L
%

COBRDELUE, MDID DT ED R LS HEICERBORBAH

Since the time of this study it has been recognised that the

AR 2tDEEZLNTLVS, validity of the analytical method for MDI is open to question.
[EEEES BIRL TS FEIRL TS0
EFEMEQ FETIEHL -
Enichem S.p.A. Milan Enichem S.p.A. Milan
Hig ENICHEM S.p.A. Milano ENICHEM Sp.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| B SRR (FT3CHR) 70,71,72,74 70,71,72,74
1]% -
HERME S SITIZIAR DAV T FR—h methylenedipheny! diisocyanate
CASEHS -
MEE ZDHDRERYE other TS
MDI MDI
CITZIWAR 44— AT UBTI AT IILDFELRE Y. 40%E |diphenylmethane—4,4'—diisocyanate homologous mixture, at 40%
SR E.F LY IFLY- )= TET—E1DEIE solids in 1:1 xylene:ethylene glycol acetate.
- Oil redA0.05%DEMAELTIIZ SN, I(ECEER DR HMITHH  |Oil red was added at 0.05% solids to allow analysis of exposure
= atmospheres.
ik
s PN FEIRL TS EIRL TS
HiE/HAEZA4Y 0k other
GLP#E& TER B
HEBRET2-F 1977 1977
= Rat Rat
HBF L F4H) Rat/ T3 Rat/ T
TR (B M. - F) MF MF
BEE —
ZHEE MR OEME -
B (R ERLTU S0 ERLCIED
BERK I7OVILRA I7OVILRA
IE<FERFR : 4 B5RA Exposure time: 4 hours
BEAE(R) 4R DEREHME 4-week observation period
Male and female rats were exposed to an MDI aerosol.
- Sy AMDIZ 7BV LICIESEEL T, The parameters of toxic action were the number showing toxic
ZOMOREBEM EHERDONTA—2—FEHERERLTVSERKTH>-, |symptoms.
AR REZGBAFOBEIN, TOREFEBYILBR SN, The response was followed by a 4-week observation period after
RTELEIYRE LVBHRENF-TYMNIREI SN T, which the surviving animals were killed.
The rats that died, and those which were killed, were autopsied.
#fETF AR =
R
BRHASHTORLEH -
S PRFT R -
BRI R -
ZD4th =

HE




LD50{#E X [£LC501&

LC50 : 0.369 mg/I

fElE. ESYMIDWTDETH S,
I 1ZBL Tl LC50 = 0.380 mg/IT#H 1=,

LC50 : 0.369 mg/I

Value for male rats.
For females it was LC50 = 0.380 mg/I.

I i D LD50E R [ LC501EDE LY
%

COBRDELUE ., MDID T EDE LS HEICERBORBAH

Since the time of this study it has been recognised that the

BEEZH

AR 23DEEZLNTLS, validity of the analytical method for MDI is open to question.
[EEEES BIRL TS EIRL TS0
EFEMED FETIEHL =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| AR (ST X k) 73 73
e -
HERMES CIIZIWAROAIT I —h methylenediphenyl diisocyanate
CASES Hylene M, 101-68-8 (%€ L) Hylene M, presumably CAS No.101-68-8.
MEZE ZOORBRME other TS
MDI MDI
ET =
ik
s PN FIRL TS EIRL TS
Bk AT 24T FDih Type: other
GLP#EA LWVE LWVE
HEBRETo5F 1965 1965
=t Rat Rat
HEBRR 7 F4h) Rat/ T3 Rat/ T
TER i M. M- F) EIRL TS FEIRL TS
BEE —
ZHEE MR OEME -
BERK I7OVILRA I7OVILRA
B (H) IX<FERER: 4 BERS Exposure time: 4 hours
Since the vapour pressure of monomeric MDI is of the order of
HE{AMDIN AR T F25°CT10EXP-5 mm Hg®@ LI TH B &M 10EXP-5 mm Hg at 25 degC the test substance was presumably
5. MEIFEZFKITT7OVILELTHEETIEDEEDNT-, present as an aerosol.
MDI R E (°C)/FAELEE (mg/)ld 200/10, 300/11, 300/12T#&>  |The MDI temperatures (degC)/nominal concentrations (mg/I) were
=R 200/10, 300/11, and 300/12, respectively.
ZOMDREBRE HBED2DONIZATIE. BEEMN336°CHEIY 320deg®CETLESRL  |In the latter 2 cases there were temperature overshoots to
AR T=o ThiE, BESN=-MDIDHRIZEERT 53D THHEEHN  |336degC and 320degC, respectively, and thought to be caused by
o the observed MDI decomposition.
MDI(£200~300°CIZ /NS, AL DTV EEL8 LOANILU v — [The MDI was heated to 200-300degC, and dry air (2 I/min) was
ARKEEBEAO BERES I/ ESNT=, passed through it to carry the vapours to an 8 | bell-jar containing
BA4T  BEFTOBILRE 4 rats.
Type, Approximate Lethal Concentration.
i Et A LR =
f5 R _ _
ZHAEHTOREH ;?%g[ﬁ;i%glﬁ[?ﬁgggﬁﬁt?75\01:" 11 me/IClE 20 At 10 mg/I no rats died, at 11 mg/I 2 died, and at 12 mg/| 3 died.
BB B FOMDEREL T, B HHEER., BBFIR. FERD . B INT- |Other symptoms observed were laboured breathing, eye irritation,
5 ER. B LEOESERINT, weight loss, stained fur, and scaly ears.
== e s bpim spEsn s s ,== |Pulmonary congestion and oedema were found in the rats that died,
El®FrR Z)EELj{fajgE%?;;ﬂﬁ?;%gﬁ?;g%?ﬁié%égﬁéi\'i;ff but the survivors appeared normal when sacrificed at 16—17 days
after exposure.
Z Dt =
bkl
LD501E X [£LC501E 11 mg/l 11 mg/I
It 5 D LD50fE X [ZLC50{E D& L ~
%
AR =
=5 EIRL TS IR TS
EEEDFIBTIR L =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
g ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
e ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FA SRR (FT3CHR) 78 78
ﬁ% —
HEBYMES DI IAB AT R—h methylenediphenyl diisocyanate
CASES 26447-40-5 26447-40-5
MEE 1.1 ~ 14TEDLNIEY as prescribed by 1.1 - 1.4
IIZIWARTAIYTH—b methylenediphenyl diisocyanate
ET =
hiE
o FEIRL TS0 FEIRL TS0
Vb Y e v BA4T: FDH: IRT Type: other: IRT
ZDfth: BASF FHER other: BASF TEST
GLP#EA LVE LWVE
HBEITo-F =
= Rat Rat
HEBRR (L F4h) Rat/ T3 Rat/ T
TR (B M, - F) EIRL TS EIRL TS
BEE —
ZHEE MR OEME =
I (1K) IR TS FIRL TS
ARBA

ETBA




H=HR (8)

IE<FERSFE : 8 BERE

Exposure time: 8 hours

ZDMDHBREH

HRET RN
HER

NO MORTALITY OBSERVED IN A SATURATED ATMOSPHERE

FREHTORTH 20°COEAFNER P TR EIFHER SN G, >1=(ER). AT 20° G (VAPOUR).
BRERFT R -
BRI R =

Z Dt

A
it

LD50{E X [LC50{&

2%
a
E:

I 1 D LD50{E X [£LC50fE D:E LD
%

EZTN

HER
ERERTORTH

20°CHEAFNZE R CIEETIFRER SN E M o1z,

[EE RS BIRL TN BIRL TS
(%51 D FI B AR L =
Enichem S.p.A. Milan Enichem S.p.A. Milan
Higt ENICHEM S.p.A. Milano ENICHEM Sp.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| A XAk (FE3XHR) 63,79 63,79
TS S
HEBYES DI IAB A TR —h methylenediphenyl diisocyanate
CASEHS -
MEE ZOMDRBRYME other TS
&9 FMDIL POLYMERIC MDI.
BRFTCIIZIVAEI DAY TR—h POLYMERIC DIPHENYLMETHANE-DIISOCYANATE.
EZ =
BIRL TS BIRL TS
Vib: Y2 R N 0 BA4T: FDM: IRT Type: other: IRT
ZDfth: BASF FHER other: BASF TEST
GLP#E & LA LA
HBRE(ToF =
=t Rat Rat
HBRR (L F4h) Rat/ T3 Rat/ T
G YN 1) BRL TS BRL TS
w58 -
EREE () OBHH : i = ]
B (H) IX<FEMERT: 8 RFRY Exposure time: 8 hours
Z DI DHAERSE M =
#f TR -

NO MORTALITY OBSERVED IN A SATURATED ATMOSPHERE
AT 20° C.

BRPRAT R

BRI R

Z Dt

B

LD50{E X [ LC50{&

2%
a
E:

I 1 D LD50{E X [£LC50E DZ LD
%

EZTN

ERE1E BIRL TN BIRL TS

%51 D FI AR L -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan

5| P SRR (T2 3C#K) 64 64

(% -

C. AMEEEN
ACUTE DERMAL TOXICITY

HEMES CIIZIWAR DAY T —h methylenediphenyl diisocyanate
CASES 9016-87-9 CAS No. 9016-87-9.
MEZ ZOHORBRME other TS
RYAFLURY Iz ZILRY ALY T R—k Polymethylene polyphenyl isocyanate
SEIR T—4H1L no more data.
EIRL TS EIRL TS
HiEHARZAY Z Dt other
Bk T—3EL Method, no data.
GLP#E& TH EH
HERETo5F 1973 1973
= Rabbit Rabbit
HEBR (R4 Rabbit/ 7~ 8§ Rabbit/ 7~ 85
EHC AN 1) EIRL TS0 FEIRL TS0
BEE —
ZHEE () OEMEK _ _ - i
B EH = BE
AR (H) =
ZDMDABRSEM =

#Hatea I




e
FRAEHTORTH

BRPRAT R

BRI R

Z Dt

FE 3

LD50{E X [£LC50{E

LD50 : > 6200 mg/kg bw
LD50 >5 ml/kg . S#4L1E>6,200 mg/kgl<HH

LD50 : > 6200 mg/kg bw
LD50 >5 ml/kg which is equivalent to >6,200 mg/kg.

I i D LD50E R X LC501EDELY
£

HER

ET =

[l BRL TS BRL TS

(BT D FIBTIRHL =

ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
gt ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
- ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan

5| Ak (ST XRR) 80 80

&EZ =

HEMES CIIZIWAROAIYT I —h methylenediphenyl diisocyanate

CASE S 9016-87-9 CAS No. 9016-87-9.

MEZE ZOOREBRME other TS

RYAFLURY Iz ZILRY ALY T R—k Polymethylene polyphenyl isocyanate

SEIR T—H%L no more data.

Pak:S

s PN BRL TS BRL TS

TR/ AARTAY 4T FDih Type: other

GLP#E & LA LA

HEBRET21-F 1964 1964

¢ Rabbit Rabbit

HUERR (R4t Albino Albino

TERI (i M, It F) BRL TS BRL TS

BEg FAE 25,39 6.0 94 g/kg. the dose levels of 2.5, 3.9, 6.0 and 9.4 g/kg.

= — 7 )L— —JT I —IZ%

SHEE () OB %E?‘)L 7 BT N—TARET L =T TRRISEL T~ 4 groups of 4 evenly distributed as to sex.

I GRA) BRLTUESD BERLTESLD

B EH BE BE

FREHAR (H) £14 HE for a total of 14 days.

Albino rabbits were used in 4 groups of 4 evenly distributed as to
sex.

The dorsal skin was clipped closely, and for half the rabbits in each
group an area of approximately 3 in square (7.6 cm square) was
abraided by producing shallow incisions with a scalpel blade.

Food and water were available ad libitum.

ZOHMOREREE MM L E SR '(I;P?“ar;gzls were examined after washing, and then daily for a total
The test substance was applied in the liquid form, as received, at
the dose levels of 2.5, 3.9, 6.0 and 9.4 g/kg.

The animals were confined in immobilising holders for 24 hr with
their backs covered in rubberised cloth.
The back of each rabbit was then washed in lukewarm water.

#fEaT AL IR —

There were no deaths and necropsy did not reveal any

LD50{E X [ LC50{&

fEIEZA LAY, BRSHMZ9,400 mg/ke. & £ ES

ERERTORLH REAREBENT, MR TERERBS A o1, There were n
All animals showed either a body weight gain, or maintained body
weight during the study, with the exception of 3 showing a slight
HEMEDORSEITERBRRICHINGERERDNHERINTSMEC |weight loss unrelated to application of the test substance.
FRE. ETOHMT, REDIEM., FIEHFNBHONT=. The dermal irritation noted was slight in all instances.
EERREINVThOBELHT M TH =, The slight erythema produced initially at all dosage levels was nega
LE2TOHREELANLOMBABBTEL O T AN ELT, |days.
ETDHREELRNILT, ETOEWICHINEEEMNEL, Ff=  |All animals at all dosage levels did exhibit a slight coriaceousness
[FEAEDIZATI4EBDOEREB D HL -, which in most instances continued throughout the 14 day
BRERFT R POELABDBEVIDBRE T, M DB —B I H R A HE |observation period.
BEhiz, Transient atonia was observed in a few animals at the 3 highest
BEESAETE. RED1- 28 BIZEMIICHh T MEZENHESES |dosage levels; however, this again was slight in nature.
Zo One animal at the highest dosage level exhibited slight oedema
ZOIEEBITOVWTHELTIE, BB, BREERINE, o1, during the first and second days of the study.
B DREHERE . ZDMETOSE YMIREREARIZBEL TERE |There was no desquamation nor fissuring noted with this
MICIEE THo1=, compound.
All the rabbits appeared essentially normal throughout the study
with the exception of the aforementioned irritation.
EERERENT, SR TRERFRBSGA T, 1here were no deaths and necropsy did not reveal any
prd Al a3 - A=z - ol = = o - -
AR R E;Eﬁ;ia@)@%}iﬁﬁ;%&é};ﬁfﬁ%ﬁ?%Tﬁétﬂbht Sub— lendocardlial.haemorrhages apparentllyl/ dose rlelated vvlerelof
questionable significance due to the sacrifice by air embolisation.
Z Dt —
bkl

No value, but obviously >9,400 mg/kg.

It 5 D LD50{E X [£LC50fE D E L
%

T =
[Tl BRL TS BRL TS
B D FIETIERL =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
g ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
- ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FA SRR (FT3CHR) 81 81

&




HEMES

SOTZNAR AT R—

methylenediphenyl diisocyanate

LD 501'52 I$LC50fE

> 10000 mg/kg bw

CASES =
MEZE ZOORBRME other TS
Multrathane M Multrathane M
pp-UIIIVABIOA) T H— p,p'—DiphenyImethane diisocyanate
/I%‘R
FIRL TSN FIRL TS
BT FDith Type: other
HiEHARSA(Y 247 BERE Type; single skin lethal dose.
Z0ith other
Bk T—H4L Method; no data.
GLPE& LA LMWYVE
HEBRETo5F 1961 1961
= Rabbit Rabbit
HBRF L F4h) Rabbit/ T8 Rabbit/ T3
TER (i M. M- F) IR TS IR TS
BEE —
EHEE MR OEHME ST _JEJR s
e ERLTL =S ERLTL =S
IR () a—>F AL FRI=25% at 25% in_corn oil.
SR 2 B2
HEHM(8) =
Z DD HER =
‘FE#-?-E’JLI_E =
%Fﬁgﬁfa)ﬁﬁt%l =
B PRFT R =
BlRF R =
%0)11‘1’, =

ﬂ
“313

> 10000 mg/kg bw

I 5 D LD50{E X [£LC50fEDE L
%

T =
JEE EES BRL TS BRL TS
{EETE D FIBTIRHL =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
gt ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
- ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| Ak (ST XRR) 68 68
&EZ =

D. RMEM (ZDMOIR5ER)

ACUTE TOXICITY, OTHER ROUTES

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_ Rotterdam

HEWMESR DI IABIDA) T — methylenediphenyl diisocyanate
CASES 101-68-8 (= L) presumably CAS No.101-68-8,
HMEE ZDHDRERYME other TS
44-DTI AR TAI T — 4,4 -Diphenylmethane diisocyanate
E*R DAF ) RRFREARBSE . O—2F A I)LRIZEESE -, |dissolved in dimethyl sulphoxide, and then suspended in corn oil.
751%/7) AEZ1> -
GLPE& (AIAY.4 L\WVE
HERETo5F 1982 1982
5. Mouse Mouse
HUERR (%) Mouse/FBf Mouse/FBf
TR (e M, - F) M M
mEE 89, 133, 200 mg/kg MDI ?9, 133, and 200 mg/kg MDI
ZHEH (R 0K -
EIR (84K I— A I
n [ BEREM
BEER in. in.
AR (B) =
HEHRI0GBEDHETIRE~6EDS IL—THAELSNT=, 3RFIDE |Groups of 5 or 6, 10 week old male mice were used in 3 series of
ZDHOREREH BN Thh, ZD55DREDHAERTIL. 89, 133, 200 mg/kg®D tests, the final one of which employed the doselevels of 89, 133,
MDID AAELARLAELLNT=, and 200 mg/kg MDL
‘fﬁd‘—?—ﬁ’]ﬂ&ii =
%Fﬁgﬁ'(@ﬁtﬁ =
BRERFT R =
BT R =
ZD4th =
Eam
EHIE LD50 : 100 mg/kg bw LD50 : 100 mg/kg bw
AR =
JEE e EIRL TS EIRL TS
EEEDFIBTIR L =
Enichem S.p.A. Milan Enichem S.p.A. Milan
fasg::: ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_ Rotterdam

82,83

82,83

5| P SRR (FE3CHK)
|[%




HERYEL CITZNWAR DAY T H—

methylenediphenyl diisocyanate

CASES 26447-40-5

26447-40-5

HEZ 11 ~ 14ATESHSNT=EY

SOOI WA AT R—

as prescribed by 1.1 — 1.4
methylenediphenyl diisocyanate

E%R

‘
B

7‘:‘&%73 AE54> ZDfith: BASF FRER altro: BASF TEST

GLP#E & L\WVE (AIAY.4

HBREToF -

5. Mouse Mouse

HUERR (R4 Mouse/FBf Mouse/FBf

LG HN H3) BIRL TS BIRL TS

B5E -

ZAS (MR DEYMEK -

EIR GBI ERL TGS FRCTEEN

- EER BER

HEAM(B) =

Z DI DERERSE -

‘f}fn'i'—?—fi’]ﬂ&ii =

%Fﬁgﬁ‘(@ﬁtﬁ -

BRIRFT R

BltRFR

Z Dt -

ﬂ:—A

|Z-Ef§ LC50 : < 300 mg/kg bw LC50 : < 300 mg/kg bw

T =

[Pl BRL TS BRL TS

{EETE D FIBTIR L =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

g ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)

- ICI Holland BV Rotterdam ICI Holland BV Rotterdam

Enichem S.p.A. Milan Enichem S.p.A. Milan

5| Ak (ST XXRR) 63 63

&EZ =

SR E 2 COTZ)ARI A )T H— methylenediphenyl diisocyanate

CASES 26447-40-5 26447-40-5

MEE 1.1 ~ 14TEDNIEY as prescribed by 1.1 - 1.4
CIIZIWARI AT — methylenediphenyl diisocyanate

,IiFR =

|
St

BE A4 ZDih: BASF 5HER altro: BASF TEST

GLP#E & LA LA

HBRE(ToF -

= Mouse Mouse

SRR (R Mouse/ A BH Mouse/ A BH

TR (i M, It F) BRL TS BRL TS

B58 -

ZREH (MR 0K -

e EER EER

BEHRE(E)

Z DI DHAERE M

‘FE#-?-E’JLI_E -

%Fﬁgﬁfd)ﬂtﬁ -

BRIRFT R =

Rl R -

Z D1t

fhim
=HHE LC50 : < 1700 mg/kg bw LC50 : < 1700 mg/kg bw

T -

[EE RS BIRL TN BIRL TS

{351 D FI BT AR L -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan

5| A SRR (T2 3CHR) 64 64

(% -

R/ R

CORROSIVENESS/IRRITATION
A RERHB/EE
SKIN IRRITATION/CORROSION

11 ~ 14ATESHLNT=EY

SOOI WA OA) T R—

HEBYES DI IABIDA) T — methylenediphenyl diisocyanate
CASES 26447-40-5 26447-40-5
MEE ZDHDRERYE other TS

as prescribed by 1.1 — 1.4
methylenediphenyl diisocyanate

EZTN

Bk A HARSAY ZDHh: BASF sHER other: BASF TEST
GLP#E & LMWYVE LMWYVE
HEREITo-E =

- Rabbit Rabbit

BB (2 Rif) Rabbit/ 7R3 Rabbit/ 7R B3




EHNH3) BRL TS BRL TS

5% =

ZRAEE (MR DEYE -

B (R4 ERL TGS FRCTEEN

BEZR =

HFEHM(8)

Z DD HER

ffEt R =

—RRIBRT =

RERIEE

ZD4th -

i

B SRS gL L

J*;’r%’lﬁﬁ'ri ERL TSN ERL TSN

[EEETES BIRL TS BIRL TS

EFEME D FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano

i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan

5| Rk (ST XX k) 63 63

(% -

HEMES CITIZIWARTAI T —h methylenediphenyl diisocyanate

CASES =

MEZE ZOHOREBRME other TS
=45 FMDL POLYMERIC MDI.
BAFOIIZNAI DALV T I —F POLYMERIC DIPHENYLMETHANE-DIISOCYANATE.

T =

H

HEAMDINES Btk

Bk AT ZDith: BASF 5tE& other: BASF TEST
GLPE& Lz L\YE
HBREToF =
= Rabbit Rabbit
HEBRR (R4 Rabbit/7~ 8§ Rabbit/ 7~ 85
EHCHYN 1) FEIRL TS0 EIRL TS0
#’58 =
ZHASE (R OEHMHK =
B5ER
HiziiE (8) -
ZDHDHBREH -
#EaT AT -
—RRIHRIT =
RERICE
ZD4th
fE iR
B RS RISt L L
Féﬁﬁ%ﬁﬁ EIRL TS IR TS
= EIRL TS EIRL TS
{EETE D FIBTIR L =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
Higg ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam
5| RSk (ST XX H#R) 64 64
(% -
HEEMES CIIZIWAROAIY T —h methylenediphenyl diisocyanate
CASE S 26447-40-5 CAS No 26447-40-5
MEZE ZOOREBRME other TS
N AN AFLUVERTIZ VAV T R—F benzene, 1,1'-methylenebis(isocyanato—
SR Desmodur VP PU 1806 ; Desmodur VP PU 1806 ;

mixed isomers of monomeric MDL

bk N e w2 OECD HMR54Y 404 "SHRISRIBH/ BEMHE" OECD Guide-line 404 "Acute Dermal Irritation/Corrosion”

GLPE& [ (LY

HERETo5F 1981 1981

s Rabbit Rabbit

HUERR (R4 HC:NZW HC:NZW

TEB (M, - F) F F

B’58 =

ZHASE (R O 6 6

BE5RB IH<FE : HEAEM Exposure: Semiocclusive

FEHAR (H) IX<FERERT: 4 BERY Exposure Time: 4 hours
Whilst considering OECD Interpretation Guides, results were
interpreted in conjunction with the nature, intensity, and

Z D DRERSEM XEMITRERXSHR reversibility of the responses observed.
Healthly, adult, female rabbits , strain HC:NZW were used.
For the skin irritation part of this study, 6 rabbits were tested.

#fEt R IR =

&

e
—RFBRIT




BLWEHIFRIRTIE, RUDIED RGN SIE, RERWE ASRI#E
AHBENSERITEEHBLRA, 2L TIE, BI85 14
B R =,

By strict regulatory interpretation, the response in the first 3
animals would not have led to the conclusion that the test
substance was irritating, but, in 2 animals, a marked lesion
persisted for 14 days.

RERIGE HEZRISISBEOBMHHBRIN, ChoDEY T, RIGIFEH ) )
EAHRETHOLAGTEGLD T, animal,che reaponse was sloarly classitable 26 yrtatig.
E%IEOL\—C%ME%&%‘ RS (SABEE DRIBIEEL TRl h The lesions also persisted for some 14 days, and so the response
=° was assessed as a severe irritation.

%0)1111 -

L AT BY By

REEEMH BIRL TN BIRL TS

EIR SRUNFIE S Y highly irritating

P2 ECH¥E: FEEHY EC classificat.: _irritating

[Pl BRLTGESD BRL TS

{EETE D FIBTIR L =

H g Gilbert International Ltd Manchester Gilbert International Ltd Manchester
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

5| Ak (ST XRR) 85 85

i S

HEBYES DI IWABIA) T — methylenediphenyl diisocyanate

CASES 26447-40-5 26447-40-5

MEE e other TS
OIS AR A4~ A )T HR— Diphenylmethane—4,4'-diisocyanate

AR T—H2%L no more data.

BiE A4

OECD MRS 4Y 404 "BHRISRIBME/BEHE

I
)
1
7
1
;
I

OECD Guide-line 404 "Acute Dermal Irritation/Corrosion

GLPE& B ]
HERETo5F 1981 1981
= Rabbit Rabbit
HERR (%) New Zealand White New Zealand White
r&g [N H3) M M
ZREH (MR 0K 6 6
R (B B BERL
BE5RB IF<FE: BAZEM Exposure: Occlusive
FHEHAR (H) IX<FERERT: 4 BERY Exposure Time: 4 hours
Z DI DIRERSE =
mwaﬁw =
—RRIFHRIT -
RERIGE
Z D1t
fhim
RIERZE HY HY
REEEMH BRL TSN BRL TS
SERR HIDIZFBEMEHY slightly irritating
- ECH¥E. RlEttHY EC classificat.: _irritating
(el BRL TS BRL TS
(%51 D FI B AR BL =
g Gilbert International Ltd Manchester Gilbert International Ltd Manchester
~ ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam
5| AR (ST XX H#R) 86 86
(% -
HERYE4 COTZNAR DAY T H— methylenediphenyl diisocyanate
CASES =
MEZE ZOHOREBRME other TS
&4 FMDL POLYMERIC MDL
BAFOIIZNWAI DA TH— POLYMERIC DIPHENYLMETHANE-DISOCYANATE.
ER

HiE A HARSAY ZDih: BASF sHER other: BASF TEST

GLPE& L\VE L\VE

HEREITo-F =

- Rabbit Rabbit

HERR (%) Rabbit/ 7~ B Rabbit/A~B§

riﬂll(z:;’& M. i :F) FIRL TSN FIRL TS
BEE Z

ZHEE MR OB _ _ - _

sRAE ($1K) FEIRL TS _JE*RL’C(T:?L\

BEER

=AM (H) -

ZFDMDREREH =

%ﬁnwaﬁa&ii —

—Xfﬁﬂ%ﬂx:? -

RERIEE

Z D1

&

RS R L AL

REREEMH BIRL TS BIRL TS

SERR =

SiEM BIRL TS BIRL TS

{EFEME D FI TR HL =

Enichem S.p.A. Milan

Enichem S.p.A. Milan

88

88

g
5| P SRR (T2 3CHR)
{52




B. ERFIR E&

EYE IRRITATION/CORROSION

/i

HEAMDIDE & MK

HEMES CIIZIWARAI T — methylenediphenyl diisocyanate

CASES 26447-40-5 26447-40-5

WhEEsE 1.1 ~ 14TEHLNT-EY as prescribed by 1.1 — 1.4
DIT AR A) T — methylenediphenyl diisocyanate

ET —

ik

ok N e w2 ZDith: BASF 5tE& other: BASF TEST

RRDIAT FEIRL TS0 EIRL TS0

GLPEA Lz DL

HBEITo-F -

= Rabbit Rabbit

HBRF L F4h) Rabbit/ 75 Rabbit/ 75

EFTYNGHS) EIRL TS IR TS

x5 8 -

FHEE (R 0K _ _ - _

EI R ERL TGS BERLCTEEL

B 52 -

HEHE(8) -

ZDthDRERE Y -

ffEt RN

fa R

BB EIRL TS EIRL TS

Rl ash: AR -

Rl =% W -

Bk 50 -

ZD4th

fEim

AR Rl B L L

Eigiﬁ‘ﬁ FEIRL TS0 FEIRL TS0

[EEEES BIRL TS FEIRL TS0

EFBEMEQ FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam

o ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan

5| P SRR (T2 3CHR) 63.64 63,64

e -

HEMES CIIZIWARAI T — methylenediphenyl diisocyanate

CASES 26447-40-5 CAS No 26447-40-5

MEZE ZOORBRME other TS
N AN AFLUVERTIZNAYS T R— benzene , 1,1'-methylenebis(isocyanato

SR Desmodur VP UP 1806; Desmodur VP UP 1806;

mixed isomers of monomeric MDL.

|

BERARAITIVE /D4, RFHCNZWA AL BT,

FiE A HARSAY OECD HAFSA4> 405 "SR BRI/ EBEH" OECD Guide-line 405 “Acute Eye Irritation/Corrosion”
HEBOA(T in vivo in vivo

GLPE& [FLy (LY

HERETo5E 1987 1987

= Rabbit Rabbit

HUERR (I R4 HC:NZW HC:NZW

PERI (it M, it - F) F F

BE58 0.1 ml 0.1 ml

ZHEE MR OEME 3 3

R (B B BERL

BEER =EE S=EE

UM (H) IF<FERERT: 24 BERS Exposure Time: 24 hours

ZDHDRERE JAVN: ZO®EVTRT (EEHHSE) Comment: rinsed after (see exposure time)

Healthy, adult, female, albino rabbits , strain HC:NZW were used.

%}Eﬂ—?—fi’)kii

BIRL TSN

73

BIRL TS

Rlg=%. AE

HiEk A HAESAY

OECD HAF54> 405 "SR ERHE/ EEMHE"

R ash: a5 =

%0)111’, -

EEW]/%HE L 7L

IEEEM EEIRL TS IR TS

AR ECH %8, FlHMEEL EC classificat.: not irritating

= IR TS EIRL TS

EEEDFIBTR L =

H g Gilbert International Ltd Manchester Gilbert International Ltd Manchester
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

5| A XAk (FE3XHR) 85 85

[ -

HEBYMES DI IABIDA) T — methylenedipheny! diisocyanate

CASEHS -

MEE ZDHDRERYE other TS
4,4'—94‘/97)@‘52‘9‘&)’)71:» Diphenylmethane—4,4'-diisocyanate

E*R T—AHL no more data.

|
St

OECD Guide-line 405 “Acute Eye Irritation/Corrosion”

HEBDIAT

in vivo

in vivo

GLPE&

S

]




BIRL TSN

HERETo5F 1981 1981

s Rabbit Rabbit

HUERR (/%) New Zealand White New Zealand White

PER] (it M, it - F) M M

BE58 0.1ml 0.1ml

Z RS (R OEYH 6 6

i R RERC RERC

B5RE® AR AR

FEHAR (H) IF<FERSRT: 24 BERS Exposure Time: 24 hours
AR L Comment: not rinsed
HERWE LT E CE TS, EA-E 1 EOREL- The test substance was applied to both eyes, and the lids were

. 2 3 N P o A B oo . |held closed for 1 second.
TOMDHARSE f\fﬁt‘ T OB RICEBHRIERTRRL, ZRIEERLE The right eye was rinsed with physiological saline 30 seconds after
ol 4 - = the application, and the left eye was not rinsed.

Fg.até%gk—x%lgﬂifﬁ&‘ EBISHLTIRABMEEITLA LA The fluorescein test was done on the right eye after 1 hour and on
i = = the left eye after 24 hours.

‘fﬁn‘i'—T—E’WME —

73

BIRL TSN

HETC 8 ﬁﬂi
HETE

IEEEM BRL TSN BRL TS

AR ECH %8 FlFMEAL EC classificat.: not irritating

[Tl BRL TS BRL TS

{EETE D FIBTIRHL =

H g Gilbert International Ltd Manchester Gilbert International Ltd Manchester
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

5| Ak (ST XRR) 90 90

LS S

HEBYMES DI IWABIDA) T — methylenediphenyl diisocyanate

CASES 26447-40-5 26447-40-5

MEE 1.1 ~ 14TEDNIEY as prescribed by 1.1 - 1.4
IIZIWARTAIYTH—b methylenediphenyl diisocyanate

3$5FR —

73&/73 M54 ZDith: BASF 5HER other: BASF TEST

HEBRDIAT BRL TS BRL TS

GLPE& Lz Lz

HBREToF =

= Rabbit Rabbit

AR (R Rabbit/ < E} Rabbit/7<B3

|EE'I(Z&’E M. I :F) BIRL TS BIRL TS

BES =

5 BN : ] = i

B5ER

EHZHAR (A) =

Z DI DERERSE =

#EaT AT
BIRL TS BIRL TS

L 7L
Eigﬁ'li IR TS EIRL TS
L ElE EIRL TS EIRL TS
{EFEME D HI TR HL -
H# Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FAC#R (ST XX k) 64 64
IEES -
HEMES CIIZIWARAI T — methylenediphenyl diisocyanate
CASES 9016-87-9 CAS No.9016-87-9
MEZE ZOOREBRME other TS
&4 FMDI Polymeric MDI
EHEICKDE: of specification:
AT HR—LEHE 30+/-2% w/w, isocyanate content 30+/-2% w/w,
kSRR SR <0.3% w/w, hydrolysable chlorine <0.3% w/w,
SR L1835 <0.8% w/w, total chlorine <0.8% w/w,
- HaaOKR EY <=0.015% w/w, chlorobenzenes <=0.015% w/w,
TIZI)ILAY T 3—k 0.004 +/-0.001% w/w, phenyl isocyanate 0.004 +/-0.001% w/w,
B S {K MDI 52+/-3%, monomeric MDI 52+/-3%,
HEFEY <0.01% w/w. and sediment <0.01% w/w.
&
Z0H other
dn ey = Observations during a sub—chronic inhalation study reported in 5.4.
Bk HARSA 5.4';#&péﬂfh‘éﬁfifi@ﬂﬁkﬁtﬁqld)ﬁgo . S5 Opthalmological examinations did not reveal treatment-related
ERFBIBETIL, 12 x 10EXP-3 mg #53FMDI/| air NESERLLB| o == 4o 12 x 10EXP-3 \ymeric MDL/|
1= (L. SER (=BT B AL DN Aot h ges in animals exposed to 12 x mg polymeric
RRDIA(T EIRL TS0 FEIRL TS0
GLP#E& [FLy [y
HEBRETo5F 1986 1986




= Rat Rat

HEBF L F4h) Rat/ T3 Rat/ T

EHGN ) BRL TS BRL TS

58 =

ZRAEE (MR DEYE -

BEZR =

M (B) =

Z DI DHAERE M =

$WMIE =

BEE BRL TS BRL TS

FHA: AR =

L0t SR =

AR R =

Z Dt =

bkl

AR RIS L L

IREEM BRL TSN BRL TS0

T ECH¥E. RIBMEEL EC classificat.. not irritating

ERE1E BIRL TSN BIRL TS

%51 D FI B AR L =
Enichem S.p.A. Milan Enichem S.p.A. Milan

Higt ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

5| FA SRR (FT3CHR) 91,92 91,92

EZ =

5-4 R ERkME

SKIN SENSITISATION

HERME S CITIZIAR DAV T FR—h methylenedipheny! diisocyanate
CASES 9016-87-9 CAS No 9016-87-9.
HMEE ZDHDRERYE other TS
Desmodur 44 V 20 Desmodur 44 V 20
TR .’f\q50%0)i;i;ﬁi:)?l:}b)‘@f_—4,4’—’)4‘/°/7>§§117‘)b, & |polymeric MDI containing ca. 50% monomeric diphenylmethane—4,4"-|
- V505D = R EEAFAE ST & 59 FMDI diisocyanate and ca 50% higher homologues
&
FEIRL TS0 FEIRL TS0
B4 T BEILEYMRKRIERER Type: Guinea pig maximization test
ZDfth other
Bk HARSA Magnusson and Kligman Z—&MEIEL-FILEVFRKRILHERD A [The modified Magnusson and Kligman, guinea pig maximisation test
EMAVGATz, COFEIE, OECD HARS4/2 406 RV $EH  |used was similar to OECD Guideline 406 and Directive 84/449/EEC
84/449/EEC , BOIZERLIL =2 D TH 1=, , B6.
AMLIRS )L—TF, 20 B, tEBEET; C, xIEBEE2. A treatment group, 20; B, control group 1; G, control group 2.
HERDEAT in vivo in vivo
GLP#E& N N
HEBRE{T2F 1984 1984
=x Guinea Pig Guinea Pig
HERR (1R Pirbright White Pirbright White
EFTYNGHS) F F
x5 8 ”
ZHEE () 0K gml, T gm[, =
. 3 TLESWL 3 TLESWL
AR (B ot FESHE other: see method.
B 52 BR BR
HEHE(8) -
Concentration: Induction other
Challenge other
Induction 1, Day 0.
Group A ; to both right and left sides of shorn neck or upper back,
0.1 ml intracutaneous injections of Freund’'s Complete Adjuvant
(FCA) , 10% (v/v) test substance in paraffin oil , and then 10% (v/v)
test substance in 1:1 parrffin oil: FCA:
groups B,C; paraffin oil and FCA.
ZOMORB R PET e e sl vy i

Group A; 2 intracutaneous injections of 0.025 ml undiluted test
substance in the region of the first induction treatment: Groups
B.C; no treatment.

Challenge 1, Day 21.
Groups A,B: the test substance at 0.03 and 0.1% (v/v) in paraffin oil
was occlusively applied to the right and left flanks for 24h.

Challenge 2 , Day 35.
Groups A,B; the test substance at 0.1 and 0.3 % (v/v) in paraffin oil
was occlusively applied to the right and left flanks

=+ =

BRAEME =353 £35S

AR H¥8: BAEMTIEALY Classification: _not sensitizing

[Pl BRL TS BRL TS

SR O I BTAR UL -

H g Gilbert International Ltd Manchester Gilbert International Ltd Manchester
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

5| Ak (ST XRR) 93 93




HEMES

SITZNWAROAI) T R—F

methylenediphenyl diisocyanate

CASES 101-68-8 CAS No.101-68-8
MEZE O OREBRME other TS
AXFHUNLERRIESE, LRI ELT RN BRNIZMA =, |recrystallised from hexane, and applied in dry acetone solution.
DIIZNAE-44- )T R—F (MDD Diphenylmethane—4,4~diisocyanate (MDI)
ET —
Bk
FIRL TS IR TS
HikHARSA BT T HRE[ERAER Type: Mouse ear swelling test
ZDfth other
HEBOA(T in vivo in vivo
GLPE& Lz Lz
HERETo5F 1987 1987
5. Mouse Mouse
HUERR (R4 Mouse/F B Mouse/F Bl
TERI (i M. It F) M M

B58

MDI O F E15150.6~ 187 mg/ke.

The MDI dose range was 0.6-187 mg/kg.

XRS5 0 EYER 4~5 EDHEIIRTIL—T Groups of 4-5 male mice
P EIRL TS FEIRL TS
IR () D42 Acetone
B5RER R R
#ziiE (8) —
Cross—reactivity to TDI, and other isocyanates, was demonstrated.
TDIOZFDMD AV T R—MIR T DR ERIGMILESNT=, Groups of 4-5 male mice were used for each dose with many
FREBIELIZA~ MDD IRDT IIL—THNALLN, Z<DFE |replicate determinations.
RATEBIE A ITh =, Acetone containing MDI was applied to the shaved and depilated
MDIZEL T EEMYLIRELIZY IV ADEEICEH LIz, |abdomen of the mice.
FD DR 4B#%. v HORIEIEEICMDIZE A7 N EEFREMLT-EZ 5, |After 4 days the mice were challenged on the right ear with
RSB RITHERINT . BEERZESIESRISTICEDRIE{L%E  |acetone, and on the left with acetone containing a dose of MDI
BT ETHLNTL, which was non-irritating and which was known not to cause ear—
ERRk50245H% . BOERIIERRSDOROBEDIEELL  |thickening without sensitization.
waint-, The thickness of the ears at 24 hr after challenge was compared
with that immediately before challenge.
#EaT AT —
FER
The response to MDI challenge indicated a dose—response
MDIDEFEAND Kt AR RFHEREFRTH D EAHER ST, [relationship.
HERKER ERETIE. BENIEEETIEEL, 0.6~39 mg/kgTILESA R EL|AL low doses swelling was insignificant, at 0.6-39 mg/kg there was
syizEmMLz, -ELREAE T, ZORGIEEDL=, an increase in thickness with increased dose, and at the highest
dose there was a reduced response.
ZD4th —
R
[RRES 5 5%
T . BRAEM Classification: _sensitizing
(el BRL TS IR TS
EFEME D FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| Rk (ST XX k) 95 95
(% -
HEMES CITZIWAROAIT I —h methylenediphenyl diisocyanate
CASES =
MEE ZOHOREBRME other TS
IFIILTET—HMIBRBEINI=AFLUERTTZ LD (YL T R —b|Methylene bisphenyl diisocyanate (MDI) dissolved in ethyl acetate.
(MDI)
SERR T—4H%L No more data.
o~ BRLTLEEE BRLTLEEE
s NN BEIRL TS EIRL TS
HEATARSAY 84T <9 XA EEIERER Type: Mouse ear swelling test
HEBOA(T in vivo in vivo
GLPE& Lz Ay
HEREToE 1987 1987
5. Mouse Mouse
HEBR(E R Mouse/ B} Mouse/FBf
TR (M, - F) M M
BE58 500 ul 500 micro-litres
S RER(TER) DEmEK 70;?17_503']‘»3—7 Grgips of 70;
P BEIRL TS BEIRL TS
AR () EFEETFIL ethyl acetate
BERER R R
#izHiE (8) —
Groups of 709 male, 7 week old mice were used.
A 1% solution of MDI in ethyl acetate was used for both
sensitization and challenge.
For sensitization, 500 micro-litres of the test solution was dripped
on to the shaved backs of the mice.
For challenge the test solution was applied to the ventral side of
the right ear 7 days after sensitization.
Ear swelling was measured at 3, 24, 48 and 72 hr after challenge.
ZOHMOHEREE MM L E SR Cross—reactivity experiments used 2,4-TDI as a 1% solution in ethyl

acetate.

Transfer of MDI-induced contact sensitivity was done with, or
without, Tcell deletion by monoclonal anti—-Thy-1,2 antibody.
MDI sensitized donor mice were sacrificed 7 days after
sensitization.

Lymphocytes were collectled from axillary lymph nodes, or the
spleen, and suspended in Eagle’s medium.

The suspensions were injected into caudal veins of untreated
syngeneic mice which were ear—challenged 30 min later.




st PR AR

faR
ERBRICKY ., BERUEEERMSIESEISIN., BiEIR 5 D246 |The challenge solution induced ear swelling of delayed onset with
&Iz, SHEIARKELOT, its peak 24 hr after challenge.
ChOILEFREBBEDEHELTRLONT, This was seen as characteristic of delayed hypersensitivity.
HERHER MDIE XU TDIDE T, AR ERIGNFEELT=, There was incomplete cross—reaction between MDI and TDI.
MDIISHEE BB B (L. MDIITIBBERIRT Y XM 5, 1)/ HiY) [MDI-induced sensitivity was transferable with lymph node
DINERICK > TERFE AT RETH B, lymphocytes from MDI-sensitized syngeneic mice.
IoxHA—HElRIETHIRRTH > =, The effector cells were T cells.
ZD4th —
bt
RAEHE 1k [EiES
PET =
= EIRL TS EFEIRL TS
(BT D FIBTIRHL =
Enichem S.p.A. Milan Enichem S.p.A. Milan
He ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam
%gx@uﬁmﬁ) 96 96
HEMES CITZIWAROAIYT I —h methylenediphenyl diisocyanate
CASE S 26447-40-5 26447-40-5
MEZE O OREBRME other TS
CITZIVAZ-44-C AT F R —hk (MDD Diphenylmethane—4,4'-diisocyanate (MDI)
SEIR T—4H1L no more data.
-~ BRLTLEESE BRLTLEEE
5 NN BEIRL TS EIRL TS
Bk HAETA 24T FDih Type: other
HEBOA(T in vivo in vivo
GLPE& BN ]
HEBEITo-E 1990 1990
SRERT (B R EIRL TS EIRL TS
AN 1) EIRL TS0 FEIRL TS0
BE5E 2.2 ppm MDI, 2.2 ppm MDI,
Z RS (R OEYH 8 8
R (B ERLTU S0 FERLCIED
BB R MDIZ7ZAY L DR A inhalation of MDI aerosol
AR (H) -
This study sought to address sensitization resulting from inhalation
COREBRIIMDIZ 7OV IILDRAICE>TELEEMEMEZHZEL.  |of MDI aerosol and to characterise the nature of the responses
£ LHREDEEEFBIT T 5= S T=, produced.
ZFOMOREEE Y 8 PTL(F2.2 ppm DOMDIIZ1 B3R, &5 H (E<EL ., BiESht=, |8 animals were sensitised by exposure to 2.2 ppm MDI, 3 hours/day|
SEMESEARMZICRIBEEDEVEETERINTZ(0.3~1 ppm, 1]on 5 consecutive days.
BF ), 3 and 5 weeks later, they were challenged with a non-irritating
concentration (0.3—1 ppm, 1 hour).
#iEt R IR —
FER
EDEYICH. EERSE D RIS (EE S hot-At. 63%D B None of the animals demonstrated immediate—onset responses, but
EE%ﬁ%ﬁE%Lé%gﬁﬁéiggm&&%l'3Fi"~'_lﬂ¥l&i§f“7§“1 1 g?i;:::elzp;:rftceh;r;f:i;rrizzzogjz; (;\ﬁa'ja)‘ge breathing frequency
B#I%ﬁ%lﬁo%i;ao-i,f‘o e MR TR = increase of 70% at 11 hr post challenge, with a decrease in tidal
fé’fgmﬁiﬁb‘@[i~ FAER ELARDREI- £ LI-HMACTH 0.95°C) é?ll;r:ret-icular interest was the development of a mild fever (mean
*ﬂﬁﬂoﬁéfﬁﬁ-l'ﬁl’)‘éLAR@%ﬂE?’J\B[i EEDERESIZE 0.95degC) which coincided in onset and duration with the LAR.
- 4 o > gt gy - = The occurrence of LAR upon first challenge did not imply
HEBER %%%ﬁliguf@??ﬁg;;%é)ﬁlgi?ﬂgﬂglfﬁfli%?ﬂﬁr’E'_ L responses upon second challenge (and vice versa).
7._: = N = = = o EaR None of the sham sensitized animals produced respiratory or febrile
Ehng _ — em S responses upon MDI challenge.
*{"W"EIJELJ:U‘ leGORIBHIEE BB DIEBE A RER SN Antibody determinations revealed minimal titres of IgG and
= 3 N e = smozr |occasional IgE titres.
;F;fiﬁfli~ MDIT7 B LI &Y FRRREAE DR E ERFHAREE The study demonstrated development and elicitation of respiratory
9477"%@2“5 sensitization by inhalation of an MDI aerosol.
TR Type, pulmonary sensitization.
ZD4th -
bt
RAEHE 5 [EiES
AR H¥E BAEH Classification: _sensitizing
JEE EES IR TS EIRL TS
BT D FIBTIRHL =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
g ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
e ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FA TRk (FT3CRR) 100 100
ﬁ% —
HEBYES DI IABI A TR —h methylenediphenyl diisocyanate
CASEHS -
MEE ZDMORBEME other TS
44-D DT )V ABI AT R—F (MDD 4,4-Diphenylmethane diisocyanate (MDI)
SERR T—A%L no more data.
ik
FEIRL TS EIRL TS0
HikHARSA BT FDith Type: other
ZDfth other
HEBOA(T in vivo in vivo
GLPE& BN ]
HEBEITo-E 1986 1986




1[E E OMDIND [ESETIE, BILEYMIIE. RIHEERSED
HEINE ST IRERE OB FAHRIESNT =,

1ppm% LEIZRECIESELI-FMTIE, (F<EN S2085HEHOE
EREZL LRIHTREEE CEMONERSNT,

RE-RIG OB RIERE RIS L TIEES M TH 1=,

MDIN D BEAE [ It (45 B R1<#4>7=51.7 ppm% 1 BH3EER. 5B RICH
o TRALI=CEICKYBIERIENT=,

= Guinea Pig Guinea Pig

HUERR (R4 Guinea Pig/A~BH Guinea Pig/A~BH

EFTYNGHS) EIRL TS IR TS

58 0.06~35 ppm MDI 0.06-35 ppm MDI

FHEH () OEMEK -

B (R ERL TGS FRLTEEN

B 52 MDITF7Z AV )L MDI aerosol

FZ=HM (H) [E<FE%20 BFRT 20 hours following exposure.
7\ 732 RET O 00513 a7 [omorey i e el s g rped o 0%

OO R VIVISIB IR E L MSRRIMA B RS N 1= pletp:ysmograph& Y
??Eéti\;;zgl‘:ié}lﬁfﬁgﬁu‘ [E<E. (E<FEH20BFR DM, #ikH Breathing patterns were monitored continuously before, during and
SE=EhE =° for 20 hours following exposure.

’Fﬁ#-?—ﬂ’WJE -

Upon first exposure to MDI, guinea pigs demonstrated a decrease
in respiratory frequency typical of pulmonary irritation and an
increase in respiratory volume.

In animals exposed to concentrations above 1 ppm there was an
increase in respiratory frequency above the baseline rate in the 20
hours post—exposure.

A concentration—-response relationship was apparent for the
irritation response.

Sensitization to MDI was induced by inhalation of 1.7 ppm, 3
hr/day, for 5 days.

HERER BAED KR! Evidence of sensitization included:
1) 0.25ppm MDIDEFER A 153t §~ B FFIR K i 1) Respiratory response to inhalation challenge with 0.25 ppm MDI.
RIGITEFRTHY ., B EL T, (EKERS~ BRI DR IFEIRSE |The response had a delayed onset and was characterised by an
EoEmMAHDNT-, increase in respiratory frequency occurring between 5 and 9 hours
WMIBEZ (T TOVEWNELEYMMIEIRRICERSNI=A, TD &5 |post-exposure.
RIS IFBESNEhoT=, No such response was observed when naive guinea pigs were
similarly challenged.
2) MDI-#%& 5 07U RNEES(IZLDEEDBHERS
AT fliRAE 2) Positive skin responses upon intradermal injection of an MDI-
conjugate globulins.
Type, pulmonary sensitization.
Z D1t -
R
e 5% 5%
T S8 BAEME Classification: _sensitizing
[EE RS BIRL TS BIRL TS
EFEME D FETIEHL =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| Ak (ST XX k) 101 101
(% -

5-5 REHRSSEMH
REPEATED DOSE TOXICITY

HEMES CIIZIWAROAI T+ — methylenediphenyl diisocyanate
CASEE 101-68-8 (FETE L) presumably CAS No.101-68-8.
HHEE ZOHOREBRME other TS
DAV TUBAFL D TT=)L (MDI) 4,4-Methylenediphenyl-diisocyanate (MDI)
SEIR [EEERES solid monomeric
Fik
s NN IR TS EIRL TS
HiE/ AR Z0k other
GLP#E& B TER
HBRETo1-F 1991 1991
= Rat Rat
HERR (1R Wistar Wistar
TR (B M, - F) E E
B58 0.0003, 0.001, 0.003 mg/| 0.0003, 0.001, 0.003 mg/|
ZFHASE (R O _ * - *
EIRL TS FEIRL TS
B5 R |A inhalation

AR IS S0

SEREE: T—AABAREN TLVELY

Control Group: no data specified

%5 iR (B) (OECD422% T, #%
EHMOT—2%E1H55E. &

RS 4i)

RE5HE RE55EE 18 BR/H. 5HRE/AE. 908/ Frequency of treatment: 18 hr per day/5 days per week/90 days

118 #AR (B) IE<ELHR 65 B Exposure period: 65 days

HEREH =

E+$E’MME _

U]

hE AEENE 3 x 10EXP-3 mg/INDIFFHE % . AEEME T H T AITHEA L. fifi[SLIGHTLY LOWER BODY WEIGHT GAIN; INCREASE of the WET
> =T DEBRES GRS (FEMLL, AND DRY LUNG WEIGHT after 1 and 3 x 10EXP-3 mg/| exposure

EEES . k= =

ERERFT R (EEE. TR OREE _

HA R aE )

BREPRIFT R (AR, FEE)

MEFEFTR (RAER BERE)

%ﬂi&ﬂtiﬂ@ﬁﬁﬁ(%i& EE
E3)

RIREFRE (RER, SEE)

TR (E), FETHRE




BIRFTR (REX SEE)

BEE

HEMELMAEEINE: 1 HEUS x 10EXP-3 mg/| ~DIEE
% MOEES - SFESITENLSERINT,

SLIGHTLY LOWER BODY WEIGHT GAIN; INCREASE of the WET
AND DRY LUNG WEIGHT after 1 and 3 x 10EXP-3 mg/| exposure

ﬁijﬁ_.‘ﬁﬁﬁﬁﬁﬂ‘lﬁﬁi(%iﬁ‘ E#®
)

BREINEDER . BRERAENS L—T T REXMiEES
(BAL) D fafmRa sk EH SUEBRIER - /ERDE| & IXBES A ML
TW =z, F=. /077 —CDEIE B L=,

REAENY IL—TTIX,. BALRDKRAL IRV E, RA—45)L90
ZRELUELEBKRERICOVTE, EMAKESINT-,

25 OTLFAEY 576 LU FEE R =i B D 4 A0 81 E
Tl BRFRET DTYRES x 10EXP-3 mg/INIFTBE 1.
HENBERERIVEEENEM, £HNE/ILTS(T7Y
ABLUHEEILBEENDETAEDHSNT =,

1 or 3 x 10EXP-3 mg/| ~DFFHEE DREBMBFMRAETIE.
HIZMBIE T ADRE. BHEEOBER. RELUVEIREOR
BEEORE. U/ ERBICEET 2REX OBMEE LV
RIEEE LA RER SN,

The observed effects were: TOTAL CELL COUNT of bronchio—
alveolar lavage (BAL) as well as the percentage of
GRANULOCYTES and LYMPHOCYTES from the highest dose
group was CLEARLY HIGHER, and the percentage of
MACROPHAGES was REDUCED.

TOTAL PROTEIN, BETA-GLUCURONIDE and LACTATE
DEHYDROGENASE in BAL were also HIGHER in the highest dose
group.

Mechanical lung function measurements using the whole body
plethysmograph and the anaesthetised, spontaneously breathing rat
showed a LARGER FUNCTIONAL RESIDUAL CAPACITY and
RESIDUAL VOLUME, DECREASED QUASISTATIC LUNG
COMPLIANCE and CO DIFFUSING CAPACITY after 3 x 10EXP-3
mg/| exposure.

The histophathological investigation after exposure to 1 or 3 x
10EXP-3 mg/| revealed SUBMUCOSAL INFILTRATION of
MONONUCLEAR CELLS, GOBLET-CELL HYPERPLASIA,
EROSIION of the RESPIRATORY EPITHELIUM in NASAL and
PARANASAL SINAI, HYPERPLASIA of the BRONCHUS
ASSOCIATED LYMPHATIC TISSUE, and INFLAMMATORY

ERICERSNI-8

ALTERATIONS in the LUNGS.

AE RS -
T =
bEE)

NOAEL (NOEL)

NOAEL: 0.0003 mg/I

NOAEL: 0.0003 mg/I

LOAEL (LOEL) LOAEL: 0.001 _mg/| LOAEL: 0.001 _mg/|
NOAEL/LOAEL D # E 1R HlL =
It 5 DNOAEL(LOAEL) D;E LV =
ET =
B EIRL TS IR TS
BT D FIBTR L =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
g ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
- ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| A XAk (FE3XHR) 109 109
&EZ =
AERME S SITZIARU DAV TR —h methylenedipheny! diisocyanate
CASES 9016-87-9 CAS No 9016-87-9
MEE ZOMDRBRME other TS
=% FMDI, PMDI Polymeric MDI, PMDI
SERR MDI £/<—51%. MDI monomer 51%.
ik
s PN BIRL TS FEIRL TS
Vb Y el S Z0ih other
GLPE& Lz Lz
HEREToF 1994 1994
Rat Rat
HUERR (R4 Fischer 344 Fischer 344
EHCHYN 1) M M
L =2
B58 0, 0.0002, 0.0035, 0.0175 mg/I 0, 0.0002, 0.0035, 0.0175 mg/I
L RS () DBk 5PC/5IL—F 5 animals per group
i BIRL TS FEIRL TS0
5 A inhalation
SRR (Cx T U *TEEEE: AL Control Group: no

5 1R (B) (OECD422% T, #%
SHMOT—2ELHIEE. &
Eid 5 HR)

IE<EHR 4 BRE

Exposure period: 4 days

B5HEE BREHEE: 6 Bi/H Frequency of treatment: 6 hours per day

EEHAR (H) =
AREOBERE A 4-day probe study.
I7OVIVERICEEAFKAELI-O. BRI DFEITEMSINE  [The 4-week study was not undertaken due to problems with
hot=, aerosol generation.
ZHREIL 0, 0.0002, 0.006 TH DTz, Target concentrations 0 , 0.0002, 0.006,

SEREH SYMITBIRFIV4EBICHRERIESNT=, The rats were weighed on Day 1 and 4.
AEIBDIFKENDE A .. SYMHEEMNTIEEIRE . $k<720E28 |The rats were anaesthetized and exsanguinated on the day after
ARSI, the fourth exposure, and various organs were removed.
SRN . RE.SE. ffi. T BB LVIEEBFEREDT=0IZ  [The nasal turbinates, larynx, trachea, lung, and duodenum were
TRESNT, prepared for histologi
TERENFHNEEDTRER Mass median aerodynamic diameter ;

=1 s 0.0002 mg/I, 14.1+/ =3.2 microns ; 0.0002 mg/I, 14.1+/ =3.2 microns ;
#EatEa LR 0.0035 mg/| , 5.1+/-2 microns; 0.0035 mg/I , 5.1+/-2 microns;
0.0175 mg/I, 5.5 0.0175 mg/I, 5.5
b § i
KE AEEINE 0.0035%1=(£0.0175 mg PMDI/I ~DIELFEIZKY . (A EEMNE A R [Exposure to 0.0035 or 0.0175 mg PMDI/| resulted in reduced BODY
N =T DL, WEIGHT GAIN.
HEEE, BKE =

BRARATR (EREE. TR DR
H SFFTERRE)

SybFHREBRHMZEC. MR LI ER THoT=,

The rats appeared normal throughout.
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ST (E), SETERE

BIBFTR (REX BERE)




BEEE

REMRPRR (RER EE

%)

AP AIREICEY ., 0.0035%1=150.0175mg PMDI/IIZIESEEL =
b0 &R ATERDHEE - MBI E A ST,
0.0175mg PMDI/IIZIEKEL =5V D IE1 ~ 2R DMRBEHS LUK E
2. SEIMERESFLV/FIERFLRIEENFEDR SN,
0.0035 & U 00175 mgPMDI/I TlE, REX S LVHREZD
BrdUB KU 7 LA HERR D 72—E B OIS EM L
ma@BHhontz,

Histological examination found a very slight INCREASE in
MUCOUS/MUCOUS CELLS in the anterior portion of the NASAL
TURBINATES of rats exposed to 0.0035 or 0.0175mg PMDI/I.
Very slight INFLAMMATION and/or SQUAMOUS METAPLASIA
occurred in the LARYNXES and TRACHEAE in 1 or 2 rats exposed
to 0.0175mg PMDI/I.

At 0.0035 and 0.0175 mgPMDI/| there was a very slight INCREASE
in the numbers of BrdU and alkaline phosphatase positive cells in
the BRONCHI and BRONCHIOLES; consistent w

ERICERSN-E

R 51 (H) (OECD422% T, &
RO T 4% HE5E. &
&5 HE)

e -
faEm
NOAEL (NOEL) NOAEL: = 0.0002 mg/I NOAEL: = 0.0002 mg/I
LOAEL (LOEL) LOAEL: =0.0035 mg/I LOAEL: =0.0035 mg/I
NOAEL/LOAEL D) #E FE AR HL =
I 5 ONOAEL(LOAEL)D:E LN =
R =
B BIRL TS BIRL TS
EFBEMED FETIEHL =
i Gilbert International Ltd Manchester Gilbert International Ltd Manchester
- ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam
5| R #R (ST X k) 111,112 111,112
e -
HEMES IIZIWAROAIYT I —h methylenediphenyl diisocyanate
CASE S 9016-87-9 CAS No 9016-87-9
MEZE ZOHOREBRME other TS
PAPI 27 PAPI 27
=9 FMDI polymeric MDI
EZ H 2 {AQDMDI 40~ 50%. monomeric MDI 40-50%.
ik
N DN FEIRL TS0 FEIRL TS0
Vb Ve el S
Z0ith other
GLPE& [FLy (LY
HEREToE 1991 1991
= Rat Rat
HERR R Sprague—Dawley Sprague—Dawley
TEB (e M, - F) M M
BEg 1.7 ml/kg bw 1.7 ml/kg bw
ZASE (MR DEYEK 2 2
w5 e =
SR (Cx T U xTEEEE: AL Control Group: no

IE<EHR 48R/

Exposure period: 4 days

B5HEE MIBSERE: 6 BN/ H Frequency of treatment: 6 hours per day
EEHAMR (H) =
The rats were acclimatized for at least a week before the beginning
of the study.
ZybklE. HERRETICHIEERIEE SN T, They received food and water ad libitum.
Sy, tEEKEBRICERL:. Temperature and humidity were controlled.
BERLVEELEEIN . An area of ca. 8cm2 on the back and sides of each rat was clipped,
£SYEDEDHIBcm2EIEEENYL , SEHEBE LU ETE ALY |and the test substance was evenly spread over this area using a
SHERL ABMBEEY—IEM LTz, syringe and blunt needle.
i 6 Bl % . SREREM I DBENELN ., B T A, 8218 [The application area was covered with absorbent gauze and non—
1=, absorbent cotton, and then with taped terri—towelling.
SybEERBEEINT:, After 6 hours the test sites were uncovered, wiped with a damp
—EREIEL1=OECD Test Guideline 402 (1981) Z AL T, FEXRE AT |cloth and dried.
&, AEBEMEOEBRANFHESn T, The rats were observed daily.
The test site was evaluted before each test substance application
using a modified OECD Test Guideline 402 (1981)
#iEt R LR =
#5R
RE. KEENS =
S, BKE =

BRPRAT R (EREE. FTR O RIRE
HA R D)

2, 4E B D E®. 2 F1EDS YN EMN SN EDH N,
t NOAELD . EED K EELAELT=,

1/2 rats showed SLIGHT ERYTHEMA after the second and fourth
application.
SEVERE SKIN INDURATION occurred after the t NOAEL

BREPRIFT R (AR, FEE)

MRFEFTR (RAER, BERE)

%ﬂi&ﬂt?ﬂ@ﬁﬁﬁ(%i& EE
)

REEFRRE (EEE, FEE)

ST (E), SETERE

BB (REX BERE)

BaEE
REMRPRR (RER EE

)
ERICERSN -8

I8 UGt -
TR -
5

NOAEL (NOEL)

LOAEL (LOEL)

NOAEL/LOAEL DI EARRL

I i DNOAEL(LOAEL) DEWLNVE

EZTN

[EEEE

BIRLTZELY

BIRLTLEZELY
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Gilbert International Ltd Manchester

Gilbert International Ltd Manchester

Ha ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam
5| RS #R (ST XX k) 116 116
e -
HEEMES CIIZIWAROAIT I —h methylenediphenyl diisocyanate
CASE S 9016-87-9 CAS no 9016-87-9
MEZE ZOOREBRME other TS
PAPI 27 PAPI 27
=5 FMDI polymeric MDI
EZ H 8 {ADMDI 40~ 50%. monomeric MDI 40-50%.
ik
5 DN FEIRL TS0 FEIRL TS0
b Ve el S Z0ih other
GLPE& [FLy (LY
HEREToF 1991 1991
= Rabbit Rabbit
HUERR (%) New Zealand white New Zealand white
TEB (e M, - F) M M
mEE 1.7ml/kg bw 1.7ml/kg bw
ZRAEE (MR DEMEK 2 2
5 = fa

SEREE (S X AR

*HEREE: L

5 1R (B) (OECD422% T, #%
SHMOT—2E1HHEE. &
Eid 5 H#R)

Control Group: no

IE<EHRM 4 BRE

Exposure period: 4 days

&gfg BREMEE 6 B /8 Frequency of treatment: 6 hours per day
EIE AR (H) =
- p = = 4 The rabbits were ca. 4 months old, and were acclimatized for at
n SR B = b
z*}#li$1ﬁ,‘fﬁ47ﬁ THY . RRBAAAIRAL LEMIRS S ¥ least a week before the beginning of the study.
oo - They received food and water ad libitum.
9 —iE -
i#gig%ﬁ%iﬁig;ﬁfbfw Temperature and humidity were controlled.
gf'yba)’gdl)?'gng 15cm05?EF§%)UJ YL SESTERE U An area of ca. 10 x 15cm on the back of each rabbit was clipped,
E}?ﬁL‘T‘%#é['gﬁﬁwﬁﬁg—l_ﬁ?ﬁb}: ’ *"land the test substance was evenly spread over this area using a
- A ~n = ~ ~o0 .

Bt COBHTITIE, RIS —E B EUFRIa b THRESh, 7 |SY1E° and blunt needle. " )
J—BA L ETF—TTEDT= e application area was COV§red witl abs?rbent gauze and non
6 BERRE E'tgﬁﬁﬂﬁﬁw‘g%&ébi‘teh Bt TR, i8S absorbent cotton, and then with taped terri—towelling.
ﬁ]‘.’— otk ~ e = & S TR After 6 hours the test sites were uncovered, wiped with a damp
3“J-|~°[i§ REZmshi- cloth, and dried.
EMEIE LF-OECD Test Guideline 402 (1981) £FAL\T, $ERER [1ne rabbits were observed daily. -
1%, REBMEDE B ETI- T ESNT- The test site was evaluated before each test substance application

A A =° using a modified OECD Test Guideline 402 (1981)

#EaT AT =

fER

RE.REENE -

BEEE . BRKE =

BRERATR (R, TR DR
H EFrERRE)

WThOUHFIZH4EE DR S O®%, EAGIBA RSN,
2B B DERER. EEOREORILNERSNT,

Both rabbits showed SLIGHT ERYTHEMA after the fourth
application.
SEVERE SKIN INDURATION occurred after the second treatment.
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MBRFEFTR (RAER, BERE)
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NOAEL (NOEL)

LOAEL (LOEL)

NOAEL/LOAEL DI EARRL

I i DNOAEL(LOAEL) DEWLNVE

SEIR

B BIRL TR BIRL TS
%51 D FI B AR L -
i Gilbert International Ltd Manchester Gilbert International Ltd Manchester
~ ICI Holland BV_Rotterdam ICI Holland BV_ Rotterdam
5| R #R (ST X k) 116 116
(% -
HEMES IIZIWAROAI T —h methylenediphenyl diisocyanate
CASES 101-68-8 CAS No.101-68-8.
MEE ZOOREBRME other TS
~AFHUMCEERIE recrystallised from hexane
DIIZNHAE-44- )T R—F (MDD Diphenylmethane—4,4~diisocyanate (MDI)
EZ =
" 2= = BERL TS
. s ps= oo EIRL TS EIRL TS
Vb Ve el S Z0M other
GLPE& Lz LWz
HEREITo-F 1990 1990
s Guinea Pig Guinea Pig
HERR(E/RH) X1 other
TR (e M, - F) M M




®rEE

0, 0.002 mg/I 0, 0.002 mg/I
ZREE (5 OnIR 10 ] 10 ]
I (HRIK) BRL TGN BRCCTTEEL
- BERLCESD BERLCEEL
RS RS %A inhalation

SEREE (S AR

SEBEE: U, FHRDEE

5 1R (B) (OECD422% T, #%
SHMOT—2ELHIEE. &
Eid 5 H#R)

Control Group: yes, concurrent no treatment

IE<FEHIR 58RI

Exposure period: 5 days

BEEE RS IEE 3R/H S5HES Frequency of treatment: 3 hr per day/5 consecutive days
B AR (H) BEXBEEYE 168/ Post. obs. period: 16 days
Immediately following exposure on Day 5, one half of the animals in
s N an e, . each group were killed.
ggﬁfmg[\iaﬁfgﬁfﬁ\ﬁbﬁﬁ;&;;g?ﬁf? [FRERSNL= Blood was removed from the hepatic vein, and the serum fraction
U ~ /| = -0 .
Eiﬁﬁﬁgggégaziff%%'*]‘Téiéttﬂﬁi”én :/Zt;:ynjsdlcwgans were removed and frozen.
1= it = N =2 = e Tissue weight differences between groups were noted as weight of
Pra S e = g — tissue per body weight.
= f- = A\ %t B 3 _ -
g?{',:'“%”-w'* BEARMBLLBENIERIZEB (5 il exposed to MDI and killed immediately after exposure were
RER S L) 0y Y . compared with the controls.
ﬁﬂjg?;ll‘gj‘fiflcia’['a)@*ﬁE?ﬁﬁ%;lgz};hf— The remaining 5 animals were similarly treated on Day 21.
;ﬁ%%éz)‘f*ili5 10['%%;%{[:6 =° The same overall procedure was applied to the controls.
%{‘Eﬁ?‘”,—'ﬁm“ﬁ Oooc_é_é_;“g;EMDIEﬁ"ﬁéﬁ HBRTEERS The results of tissue staining are given in 5.10.
E,I;EI‘}‘)I:’EE'\"'Cgfntl:ciiofiﬁiéﬂé N = 5 1The test atmosphere was generated by passing hot nitrogen
I7D‘j)lx¥ﬁ?10)_§1ﬁ]+;'fili2 TumTHoT- ° through MDI at 100 degC and then forming an aerosol by mixing
e 2 A PR - = . with dry room air.
BT N—TNETS D, GEHES ORI BRSNS The mean size of the aerosol particle was 2.1 micrometres.
Frozen sections of 4 animals, 1 from each group, were examined.
#fEaT AL IR =
fER
RE.REENE =
BEE. 8KE =

BRARATR (EEE. TR DR
H SFFEEE)

AERI PR R (REE SEE)

MEFHFTR (RER SERE)

Jlﬂ#liﬁikﬁﬂ‘lﬁﬁi(?éiﬁ‘ S
)

RRETE LR ERE)

SR (GR) | SETRFE

BIRFTR (REX SEE)

(TR

IR R (REX EE

=

[F<ESH B TRBSNIIEBYIE. RELEDIFLALER
L, ERFICREMBENFER SN,
SETHO LR FILIFIFEGETHT=,

SR D LR ITBEGETHoT=,

The exposed animal killed after the Day 5 exposure had LOST
most of the EPITHELIUM from the TRACHEA, and
INFLAMMATORY CELLS were present in the SUB-EPITHELIUM.
In the lower trachea, much of the sub—epithelium was intact.

The controls had intact epithelium.
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NOAEL (NOEL)

LOAEL (LOEL)

LOAEL: 0.002 mg/I

LOAEL: 0.002 mg/I

NOAEL/LOAEL D HE EARRL

I 5 DNOAEL(LOAEL) DEWLNVE

3

[EEETES BIRL TS BIRL TS
EFEMEQ FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
g ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
- ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FAC#R (ST X H#R) 117,118 117,118
(% -

5-6 in vitrosBInE

GENETIC TOXICITY IN VITRO

A EETRAZR
GENE_MUTATION

AERME S SIIZIARU DAV T R —h methylenediphenyl diisocyanate
CASES 101-68-8 CAS No.101-68-8
MEE ZDHDRERYE other TS
FEKIFILT)IA— LS AFILCAFIILI—TIL in anhydrous ethylene glycol dimethyl ether.
CITZIVAE-44-C AT F R —hk (MDD Diphenylmethane—4,4'-diisocyanate (MDI)
ET —
Hik
EIRL TS IR TS
HiESHARZAY 247 Ames test Type: Ames test
Z0fth other
GLPE& Lz Lz
HEBEITo-E 1990 1990

Salmonella typhimurium LT2/TA100

Salmonella typhimurium LT2/TA100

REEME (SO DEE




JBEE:  0~2400 ug MDI/plate

E£TOAET. PERINITITICRT 2EMHERLI-1=6. 0~
2400ug/plate DRSO I=REBZFERA T H M KT,

600 ug/plate Lk THERME DB FER ST,

Pt EREE . A

5ot FE R, TA100, S-9 mix’tL DIFEIE D AFIL - RILHRFD
|'~5F0) rATSUR Y, S-9 mixdYDIGEIZIF2-TI/TUMSE

7Fn't5ﬁ'CliOECD;t5§7:l ARSAATZERIL =D > TiThh i
MoT=h, % E (EAmes testlZE D,

Concentration:  0-2,400 micrograms MDI per plate

At all doses, the substance had a bacteriotoxic effect, so that only
a limited range of 0—2400 micrograms per plate could be used.
Test substance precipitation occurred at >= 600 micrograms per
plate.

Negative control, the solvent; positive controls nitrofurantoin in
dimethyl sulphoxide for TA100 without S—9 mix and 2—
aminoanthracene for the S—9 mix.

This study did not specifically follow OECD Test Guideline 471, but
the latter is based on the Ames test.

AT RALR

E3ES

e

BRL TS

1%
B D FI TR

BRL TS

ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA)

ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA)

Ho ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| B SRR (FT3CHR) 119 119
&EZ =
AERME S SITZIAR AV T — methylenediphenyl diisocyanate
CASEHS -
MEE ZOMDRBRME other TS
IR AF L R LRF IR in dried dimethyl sulphoxide;
44T VAR DAI) T H— 4,4-Diphenylmethane diisocyanate
JERR T—HA%L no more data.
%ﬂ;f(f—éb\ RETEREE BRL TS
. o o= oa a4 Escherichia coli {§I@Z2 Type: Escherichia coli reverse mutation assay
FE/ AT Zom other
F—Aa1L no data
GLPES EE B
HEBRET21-F 1992 1992
o BRL TS BRL TS
R SR E Escherichia coli WP2uvrA, WP2uvrA/pKM101. Escherichia coli WP2uvrA, WP2uvrA/pKM101.
A A

1tn§1/§ [£1k (S9) DEE

MRKRXITRER

i?kR -
i BIRL TS BIRL TS
i Gilbert International Ltd Manchester Gilbert International Ltd Manchester
~ ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam
5| RS #R (ST X k) 124 124
(% -
HEMES CIIZIWAR AT+ — methylenediphenyl diisocyanate
CASE S =
MEZE ZOHORBRME other TS
BRSO AFIL- ZLRF IR in dried dimethyl sulphoxide;
4,4'—971:»2‘9“/94‘/97*— 4,4'-Diphenylmethane diisocyanate
E*R T—AHL no more data.
FEIRL TS FEIRL TS0
Hik HARSAS R4 Salmonella typhimurium IR ZRAT EHRER Type: Salmonella typhimurium reverse mutation assay
ZDfth other
T—EEL no data
GLPE& BN ]
HERETo5F 1992 1992
S. typhimurium TA 98 S. typhimurium TA 98

Salmonella typhimurium TA100

Salmonella typhimurium TA100
A

ﬁa%#}ﬁ'liﬁﬂ)d)i%ﬁ

FAXTHIZER IR TA98, 5.1x10EXP3 fHIRERE R/ me;
TA100, 2x10EXP3 IR AR R/ me.

Relative mutation rate: TA98, 5.1x10EXP3 revertants/mg; TA100,
2x10EXP3 revertants/mg.

REFELCLOGE
TR




EZTN

[EEETES BIRL TS FEIRL TS0
EFBEMED FETIEHL =
i Gilbert International Ltd Manchester Gilbert International Ltd Manchester
~ ICI Holland BV_Rotterdam ICI Holland BV_ Rotterdam
5| R #R (ST XX k) 124 124
e =
HEMES CIIZIWARAI T — methylenediphenyl diisocyanate
CASES =
MEE ZOHOREBRME other TS
BRSO AFIL- ZLRF IR in dried dimethyl sulphoxide;
4,4'—971:»?‘9“/94‘/97*— 4,4'-Diphenylmethane diisocyanate
E*R T—AHL no more data.
FEIRL TS FEIRL TS0
5 NN 247 : Salmonella typhimurium EIREAT EHKER Type: Salmonella typhimurium reverse mutation assay
HiE/HARZA4Y Zoh other
T—EEL no data
GLPE& BN ]
HERETo5F 1992 1992
WA Y (LR S. typhimurium TA 98 S. typhimurium TA 98

Salmonella typhimurium TA100
F::3

Salmonella typhimurium TA100
F::3

1’6 EMEE (S9) DEE
i

Jlf't.. IR TS Eﬂbf(fiéb\
8 D I BT AR L -
H g Gilbert International Ltd Manchester Gilbert International Ltd Manchester
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
51 FA 3k (5T 32 iik) 124 124
[ -
HERME S SIIZIAR AV T — methylenediphenyl diisocyanate
CASHS -
MEE Z DD HRERYE other TS
IR AF L R LRF IR in dried dimethyl sulphoxide;
4,4'—971:}!0‘9)’)4‘/’/77\— 4,4-Diphenylmethane diisocyanate
E*R —A7%EL no more data.
ﬁﬂ;f(f'éb\ FEIRL TS
N NN R4 7. Salmonella typhimurium EIREARTERER Type: Salmonella typhimurium reverse mutation assay
b Y el S Zo other
T—3EL no data
GLP#E& TER N
HEBRET2-F 1992 1992
P S Ay S. typhimurium TA 1535 S. typhimurium TA 1535

Salmonella typhimurium TA1537, TA1538
A

Salmonella typhimurium TA1537, TA1538
A

REEMEE SHDEE
; {4

CHROMOSOMAL ABBERATION

35S If:
‘ri BIRL TN ERL’C(T:"‘EL\

BT DI E AR R _
i Gilbert International Ltd Manchester Gilbert International Ltd Manchester

~ ICI Holland BV_ Rotterdam ICI Holland BV_ Rotterdam
?}ngﬁx(:ﬁ:xﬁx) 124 124
[ _
B. #BHEER

847 MlAEE PR

HEMES CIIZIWAROAI T+ — methylenediphenyl diisocyanate
CASES =
MEZE ZOORBRME other TS
BRSO AFIL- ZILRF IR in dried dimethyl sulphoxide;
44-DTI AR TAI T — 4,4 -Diphenylmethane diisocyanate
E*R T—4H%L no more data.

Type: Cytogenetic assay

kRS

Vb Ve N Z Dt other

OECD HARSAY, BFBLHARSAY 473, T—47%L OECD Guideline, presumably Guideline 473; no more data.
GLP#E& N B
HEBRET2-F 1992 1992

IR TS EIRL TS
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FEAEE BENER

Chromosomal aberration : structural abnormality.

£

£

BRL TS

BRL TS

{EFETE D FI B AR L

Gilbert International Ltd Manchester

Gilbert International Ltd Manchester

o ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| A XAk (FE3XHR) 124 124
E S

5-7 in vivoiBiEEM
GENETIC TOXICITY IN VIVO

HARURS 8 OBE

HERME S SITIZIAR DAV TR —h methylenedipheny! diisocyanate
CASEHS =
MEE Z DD RERYE other TS
DAF I RILRF RS in dimethyl sulphoxide,
44TV AE DAY T R—h 4,4'—diphenylmethane diisocyanate
SEIR FARIZO—AAILHICEEHSED suspended in corn oil before use.
EIRL TS EIRL TS
other
Z Dt It has been demonstrated that when dissolved in commercially
TIRD D AF L RILRFDRRISERRSET-15E . TDIMDIDLVY (available, ie moist, dimethyl sulphoxide, neither TDI nor MDI are
NEFRETHAHIENEESNT=, stable.
HiEHARSAY BUEIEMK S RIZKY B B DFEAENH AL f=(Gahimann There is rapid hydrolysis to form a large number of derivatives
1993a), (Gahlmann 1993a).
IEMETEREE, K. IR BT BBEE. KU TFLUASSY Negative controls, water, solvents; positive control,
KEHEBDOAEILURDEDTH S, 84/449/EEC, B12, KU |triethylenemelamine.
OECD Test Guideline 474D EEEBLIL TV, The method of this study pre—dates, but is similar to, those of
84/449/EEC, B12, and OECD Test Guideline 474.
HERDEAT INEELER Micronucleus assay
GLPE& Lz Lz
HERETo5F 1982 1982
HEBTR(GE TW) mouse/ICR mouse/ICR
PRI (M, - F) T—2EL no data
BEg 0~200 mg MDI/kg 0-200 mg MDI/kg
n FEIRL TS FEIRL TS
BSER i.p. i.p.
FLER AR IE<FEHART 24 B5RS Exposure period: 24 hr
HEREH =
#fETF RN IR =

g . ___________________

BIEEEHR

BRL TS

BRL TS

SuEHHERICEY. THEOLDS0EILE 100 mg/kgTHo1=.
24BEFE LINISIE T (FRESR S hE A o=,
HERMBICKDPERBEIRERSET . invivolZH T HEBHRE
BlEBIEFRISNEN T,

g;;ﬁéf?éa%mﬁwiﬂum WBHSLVBEETIZEALEE
FEMoT=,

200 mg/keDXERME MME RSN FRICRER SN - S M FR Bk
DERENFAFZ L —FETHI,

i, BHOBMEN#EEEZAEERLTINSEEZ 5N,
A=A A HBDIDAFIL- RILRFIR(E, REBKELETHE,
.‘tﬁgii-_cf’ﬁ;é'cf;uto)w%%T&ﬁm&%;‘ﬂ'ﬁét INZFR Bk
g,

An acute toxicity test gave a 7 day LD50 of about 100 mg/kg.
There were no deaths within 24 hr.

It was concluded that the test substance did not cause
micronuclei, and therefore did not induce in vivo chromosomal
aberration.

The number of erythrocytes with micronuclei differed little between
treated groups and the solvent control.

The only statistically significant decrease in polychromatic
erythrocytes occurred when the test substance was used at 200
mg/kg.

This was taken to suggest inhibited myelopoietic function of the
bone marrow.

When compared with distilled water, dimethyl sulphoxide in corn oil
gave a statistically insignificant reduction in polychromatic
erythrocytes, and increase in erythrocytes with micronuclei.

NOAEL (NOEL)

LOAEL (LOEL)

METHIFER
SER

s
in vivolBIEE M

ICI Holland BV Rotterdam
Enichem S.p.A. Milan

FEIRL TS0 FEIRL TS0
T -
[EEEES BIRL TS EIRL TS0
EFEMED FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)

ICI Holland BV Rotterdam
Enichem S.p.A. Milan

131,82

131,82

5| P SRR (FE3CHR)
|[%




5-8 FEMAM

CARCINOGENICITY
HEBYES DI IAB AL TR —h methylenediphenyl diisocyanate
CASES 9016-87-9 CAS No.9016-87-9
MEE ZDHDRERYE other TS
=5 FMDI Polymeric MDI
SATEEE Analysis ranges:
B 8 {AMDI 44.4~50.2% (w/w), monomeric MDI 44.4-50.2% (w/w),
NCOEHE31.0~31.7% (w/w), NCO-content 31.0-31.7% (w/w),
kSRR SR 0.06~0.12% (w/w), hydrolysable chlorine 0.06-0.12% (w/w),
2183 0.20~0.37% (w/w), total chlorine 0.20-0.37% (w/w),
ST ~a0a/KRy Y 0.0001~0.005% (w/w), chlorobenzenes 0.0001-0.005% (w/w),
- AV 7T =)L 0.003~0.005% (w/w), phenyl isocyanate 0.003-0.005% (w/w),
HEFEY <0.01% (w/w). sediment <0.01% (w/w).
EHSFE #5400, Average molecular weight ca 400,
EH Emol.wt <500 £ 70%, content mol.wt <500 ca 70%,
& Emol.wt <1,000 7 90%. content mol.wt <1,000 ca 90%.
ik
Z0ith other
87/302/EEC, Part B, p.37, H LTNOECD HERH ARSA/> 453I2%8 [Method, similar to 87/302/EEC, Part B, p.37, and OECD Test
HiE/ A1 BLT=Fi% Guideline 453.
CORERIIVMPEM. BaM. FRESESABRICA->TI IO  |This study followed earlier acute, sub—acute, and sub—chronic
o studies.
RROIA(T FEIRL TS0 FEIRL TS0
GLP#E& [FLy [y
HEBRETo5F 1990 1990
=t Rat Rat
HUERR (R4t Wistar Wistar
TR (B M. - F) MF MF
= —
B58 0, 0.0002, 0.001, 0.006 mg 7RJ<X—MDITZF7HEY/L/I 0, 0.0002, 0.001, 0.006 mg polymeric MDI aerosol/|
= HETOIEE EUHETO /Z IL—T D55, MR 10IEF D% H TS5 1|70 male and 70 female rats per group including 10 of each sex as a
BREH (3D OB Bilr. satellite group.
. IFOVILEA IF7ZOVILIREA
RS RS %A inhalation
R0 4 SLIBLERE . 6BFRE/H: 5 H/#E Frequency of treatment: 6 hr/day; 5 days/week
xR LI *tEBEE: HY, EERDAE Control Group: yes, concurrent vehicle
HF DI 5umK B THAHI 7OV I An aerosol with 95% of the particles at < 5 micrometres.
b
A5 <EH )
HEBRM ;;{g%‘g;%éﬂ%%b\b\i Exposure period: 2 yr.
* T i Post. obs. period: None
i Et R LR =
&
KE . kEEme SBESIVCNEBHOM T, AEICELT, NEBISERT HZE(E  [No treatment-related differences in body weights were observed
N i L oL2Y (RAY: e =N between control and test groups.
S, SkE =
ERFTR (EEE. TROFXRBRR |MAERZE OBYHIINBESIVREIYWORIZZ LA M 2| The number of animals with palpable masses did not differ between
HA L HIREE ) =5 test and control animals.

AR PRIRT R (AR, FEE)

MRFHIFTR (AR EEE)

MRECZHFR (RER . EE

)

357~358H BICTHhN=SvrDMERETIE. T IL—TRTIEL
BICERTIEIFROONEI ST,

Haematological examination of rats at day 357-358 revealed no
exposure—related differences between the groups.

360, 36645 KU/ F1=1F367H BITfThN-ELFHMREEEEMN
IZIEtETH o=,

Biochemical examination performed on days 360, 366 and/or 367
was essentially negative.

EAFMDIT 7OV LIZIELE LISV DRBTRAESNT=/5

No alterations were observed from parameters measured in urine of]

RRERR (REX, BRE) A—E—CE R IR LI o1, rats exposed to polymeric MDI aerosol for 360 days.

P S . = Mortality incidences in males were comparable in all groups.

FETH (), TR ﬁwgrg;ﬁéfw—ff_czflﬁ TTRBL T = S VPORTH Female rats showed negatively concentration—related mortality

S ~° incidences.
LUNG WEIGHTS were statistically significantly increased in both
= . SOTE| ot S males and females exposed to 6.0 mg/mEXP3 for 12 or 24 months.
ﬁeﬁgifné[;;(;?g;’]zl’fgfééigt;ﬁ DRIE<ELI-1E - M5V hD No treatment-related gross changes were found in animals exposed
|+ ) 22 Wia - 8 Zl=o _

HERHR (K. MRE) RERRETIE. 6 me/mEXP3I=(ECELI RSN O REBE [or12monthe 4 for 24 monthe revesled
S B BN LT B AR Gross exarlmn.atlon of animals exposed for months reveale
et =° increased incidence of lungs with spotted surface and/or

discoloured appearance in male rats exposed to 6 mg/mEXP3.
peEe 6.0 mg/mEXP3IZ125 B&E=(F2445 B DRAIEKEL =-S5 VD  |LUNG WEIGHTS were statistically significantly increased in both

FE 8 I #fatFHIcFE LB ML,

males and females exposed to 6.0 mg/mEXP3 for 12 or 24 months.

ﬁijﬁ_.‘ﬁﬁﬁﬁﬁﬂ‘lﬁﬁi(%iﬁ‘ EH®
)

TEMBRETE. U TOEEIEEINT,:
-1 5&U6 mg/mEXPITIE, EEMIBBFEDEENSF LSV
DFEEHHIEML . SHIZIZLIELIER EROR— U IRDB
RERLAMES o
6 mg/mEXP3T I, 1320 /60PL, i 14PC/60PC, xfi5d HxHREF T
[F4PC/60PC FR4PL | E KA AR RO RER SN =,

&= T, MDIESEDYEZMEERNEREE ST MM
ROATF—UWERLT.
6 mg/mEXP3TIl&, ShioD<I/OT77— (L H600T/600T , It
59/60THEEL . xfixd B xBREE TILIMEOIT /60PT 35 kLA #OIT /60
CCHELT-.
- 6 mg/mEXP3TIE, flirf DA KB FDEMAHSNT=,

CAUIERE 130T /600T , ME24PT /60T, 3tisg HRTREE. TN ENMHO |

P /600, J#OPT/60PE T o1=,
- 1 5&U6 mg/mEXPTIL, ffAE D LRIEB(RELEDIA
ERAOBBREIFEGER SLURIO0T7—CDOERERO AR
DIRMIE D MO FEZE SN Tz,

At microscopy the following changes were observed:

— increased incidence of rats with a higher degree of BASAL CELL
HYPERPLASIA frequently accompanied by HYPERPLASIA of
BOWMAN'S GLANDS in the OLFACTORY EPITHELIUM in the nose
at levels of 1 and 6 mg/mEXP3.

At 6 mg/mEXP3 BASAL CELL HYPERPLASIA occurred in 32/60
males and 49/60 females against 14/60 and 4/60 for the
corresponding controls.

— accumulations of ALVEOLAR MACROPHAGES containing MDI
associated material at the level of the ALVEOLAR DUCT in the
lungs at all exposure levels.

At 6 mg/mEXP3 these MACROPHAGES occurred in 60/60 males
and 59/60 females against 0/60 and 0/60 for the corresponding
controls.

an increased number of CALCAREOUS PARTICLES in the
LUNGS at a level of 6 mg/mEXP3.

This occurred in 13/60 males and 24/60 females against 0/60 and
0/60 for the corresponding controls.

— ALVEOLAR DUCT EPITHELIALISATION (replacement or
transformation of flat epithelium into cuboidal epithelium) as well as
fibrosis in tissues surrounding the macrophage accumulations at
the levels of 1 and 6 mg/mEXP3.




REMRPRR (RER EE

B)

6 mg/mEXP3T I, 1540 /60PL, I#570C /600, xfiSd & xHREF D
1 1PC/600C &5 K TA I OPE/60PC TH>71=,

- 6 mg/mEXP3TIXFATHAMEOMSRERLDOEMEHEREX
/RE B )

FEAFE(LME12/60. 14/60, XIET BREEHTIEZTN TN 1/60,
2/60TH 1=,

- 6 mg/mEXP3MY IL—F Tl 8440 FHARIE(HEGIT , W 20C)F &
DR E(HE L) A RSN T =,

0, 0.2 F1=1£1.0 mg/mEXP3D S L—F TI&. fEH (LRER S
Motz
FDMDEATDEZDFHERESRITNIBICLEEEEZTE

Mot

At 6 mg/mEXP3 this occurred in 54/60 males and 57/60 females
against 1/60 and 0/60 for the corresponding controls.

— an increased incidence of localised areas of ALVEOLAR
BRONCHIOLISATION (BRONCHIOLAR/ALVEOLAR
HYPERPLASIA) at 6 mg/mEXP3.

The occurrence was 12/60 for males and 14/60 for females
against 1/60 and 2/60 for the corresponding controls.

— 8 PULMONARY ADENOMAS (6 males, 2 females) and 1
PULMONARY ADENOCARCINOMA (1 male) from the 6 mg/mEXP3
group.

There were no lung tumours observed in the 0, 0.2 or 1.0
mg/mEXP3 groups.

The incidence and distribution of other tumour types was not
affected by treatment.

ERICERSN-8

ERBYICEHTERSAROEE

ERL TS

BEEEFETORME =
AERISHE -
~z= = = N = o The actual mean concentrations of polymeric MDI aerosol in the
= ER 7D =\ \ ST 4 38
(%(?1%);%?3:;31%?5ﬁfn’\‘l’lg)l(:;;cnﬁf;;a)iwoiiﬂ&fg[i‘ different test atmospheres were: 0, 0.19, 0.98 and 6.03 mg/mEXP3.
HEtmkER 0y2 -1 0 Z’DJZU 6 mg/-mEXI§37‘)L—j®§ﬁ§_§qzo)v’c'§§jjj$m¢ The mass median aerodynamic particle size during the study was
WhaTESa 5'&*‘;';_&_4z[1 ZMZ1068, 070 3"33:00 74 nT'EBU 4 faT e 0.68, 0.70 and 0.74 micrometres with geometric standard deviation
m#;$ﬁ§[1 203, 246 B2 3%‘})07‘_ ~ 2T 10£2.93, 2.46 and 2.31 at the level of 0.2, 1.0 and 6 mg/mEXP3
o ° D : = respectively.
5I -
HfE R

ERL TS

COHBRMOB/ONFERICKDE BHN FMDADES =502
mg/mEXP3TH o Iz&E R F5h TS,

From the results of this study it was concluded that the NO
ADVERSE-EFFECT LEVEL for toxicity of polymeric MDI was 0.2

AR - =/ 22— —~ _ |mg/mEXP3.
%%t—ngg;ié?S?ﬂi;iMm/\wmz(ﬁéli‘ S D e 1< In addition exposure to a level of 6 mg/mEXP3 polymeric MDI was
e =° related to the occurrence of PULMONARY TUMOURS.
Bt BIRL TS BIRL TS
EFEME D FETIEHL -
Enichem S.p.A. Milan Enichem S.p.A. Milan
Higt ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| A SRR (FT3CHR) 103,104,137 103,104,137
#EZ =
HERME S CITZIAR DAV T FR—h methylenedipheny! diisocyanate
CASES 101-68-8 CAS No. 101-68-8
MEE ZOMDRBRYME other TS
BHBEKIG-AFLUODITIZINSAII T H—h, Monomeric 4,4'-methylenediphenyl-diisocyanate,
Desmodur 44 M , Desmodur 44 M ,
>99.5% 4,4'-MDIL. >99.5% 4,4'-MDI.
MDI MDI
ET —

other

Similar to Directive 87/302/EEC, Part B, p37.

The study largely conformed to the German, Principles of Good
Laboratory Practice.

The target concentrations were 0.0002, 0.0007, and 0.0021 mg
MDI/I.

The MDI aerosol was generated using an evaporation—condensation
technique.

Monitoring was performed by gravimetrically calibrated, light

HiEHARSAY XEMIIAEXSE scattering aerosol sensors.
The rats used were Wistar Crl:(WI)BR.
At each dose level, there were an additional 80 rats per group, in
satellite groups for : chronic toxicity (20 ; 12 months); lung function
(12;20 months); lung clearance (8;20 months); bronchoalveolar
lavage, biochemistry (20;3 months + 1 week recovery);
bronchoalveolar lavage (20;12 months + 1 week recovery).
There was histopathological examination of all the organs and
tissues from the control and 0.0021 mg/| groups, and of the lungs
from the 0.0002 and 0.0

RROI(T FEIRL TS0 FEIRL TS0

GLP#E & LA LA

HEBRET2-F 1987 1987

=t Rat Rat

HUERR (R4t Wistar Wistar

G YN H3) F F

B58 0, 0.00023, 0.0007, 0.0025

, 0. , 0. , 0. mg MDI/I 0, 0.00023, 0.0007, 0.0025 mg MDI/I

ZFHEH (R O 80 IL/F)L—7F 80 animals per group

n I7OVILRA I7OVILRA

B5iEs MDIT7Z OV )L MDI aerosol

AIBLHREE ALIRSERE: 17 B5RE/8; 58 /8 Frequency of treatment: 17 hours per day; 5 days per week

Pt T e *HEBEE: Y. FHEDBRE Control Group: yes, concurrent vehicle

SHERZ M [i‘(%ﬁﬁﬁaﬁ] 2 F/H Exposure periqd: 2 years

BERERARE: &L Post. obs. period: None

ffEt R =

ﬁ:é:% Ky —_— S =

hE. EENE 0.0007, 0.0021 mg/l D5 L—T TEHAEREDZELIVEDHHERS [Significantly REDUCED MEAN BODY WEIGHT occurred in the

: nt=. 0.0007 and 0.0021 mg/| groups.
S, BKE -

BRARATR (EEE. TR DR
H EFFTRERE)




AREPRIFT R (AR, FEE)

MRFEFTR (AER, BERE)

%ﬂf&ﬂtiﬂ%ﬁﬁ(%i& EE
E3)

RIREMRE (REX, SEE)

ST (E), SETHRE

BIBRFTR (RAEX BERE)

BRES

MEEDEMEIVIY )T S ADBEMNHER SN,

There were INCREASED LUNG WEIGHTS, and retarded lung
clearance.

ﬁijﬁ_.‘ﬁﬁﬁﬁﬁﬂ‘lﬁﬁi(%iﬁ‘ EH®
)

MR- EBY I —THIC, EEHEOBDEEICRAEBRER

DEELBZIIZLDELDTHO1=,

FASKRFNEMOIBIEGIE., IRHEEZE 4 SAES-REMGHEE

TELELTENS,

0.0021 mg/IDT JL—FTlE, Y/ SERDEEINZ 45 I R 5E K G HY

RS hiz,

ngouf:&ﬁﬁ?éﬂﬁ%ﬁ%iﬁ@ﬂi%@%&%l:ténulﬁ%&)%htﬁ
NDTZ,

R EBEH £1R0.0021 mg/l ' IL—TDRETIE. BB, RSN

SYrDHIEFE—THY. BHEORIMFBLVOEETRDONGH D

1=

AR LVIEERFBICEET DEEEMES A RSN,
0.0021 mg/I g7 IL—F CHIRER D IREHN 1 EREZESN L=,
FEERTE /AT MO FAS MR OB AR
MREX LEBEK (HEORERIL)
HIh~ b E DM G HEREEH T E X ED D RMEE,

Z i, MDIIZBEE S B BDOEILELT:
HRYMEOSHEHSIYI/ATI7—C DR ETE
R R AHRE
ANEVTYLRERIOI7—ODIMREER
o &t B A% R 25,
BEUBANDILATO—LAFERFRMELE

MDIIZREE G 5 Z D fthDIE{E D H:

1] EROEESLVBAMRETFLRIEE

LARYNX T BAT#IRF L RIL&;

YU ROBR . SIUMICEET U N\HICH TR TFEE
AERIOT7T—ODER
it e R CRRBIN-EMILFNEICE, ZLEAKRER.
B-JNHA=F—t #BIOTA . v-JILASUBEBER. E
FREL oYU RE. VUEEREDEMNEEALR,

A low survival time was mainly related to an unusally high
frequency of tumors of the pituitary gland in both the control and
treated groups.

A DOSE-DEPENDENT IMPAIRMENT of LUNG FUNCTION
occurred in the sense of an OBSTRUCTIVE-RESTRICTIVE
MALFUNCTION with DIFFUSION DISORDER.

The 0.0021 mg/I group had an INFLAMMATORY LUNG REACTION
with increased LYMPHOCYTES.

There was not an MDI-related increased in the organ—specific
tumour rate.

The number of tumour—bearing rats was identical, and the total
number of tumours did not significantly differ, between the control
and the 0.0021 mg/| groups.

DOSE and EXPOSURE TIME RELATED PROLIFERATIVE LUNG
LESIONS were found :

1 ADENOMA with CELLULAR ATYPIA in the 0.0021 mg/| group;
NODULAR/PRENEOPLASTIC ALVEOLAR CELL HYPERPLASIAS:

BRONCHIOLAR EPITHELIUM HYPERPLASIAS (ALVEOLAR
BRONCHIOLIZATION);

SLIGHT to MODERATE INTERSTITIAL and PERIBRONCHIOLAR
FIBROSIS.

Further MDI-related pulmonary changes included:

ALVEOLAR ACCUMULATIONS of MACROPHAGES, with
inclusion of test substance;

FOCAL ALVEOLAR HAEMORRHAGES;

ALVEOLAR ACCUMULATIONS of HAEMOSIDERIN PIGMENTED
MACROPHAGES;

INTERSTITAL MONONUCLEAR CELL INFILTRATION;

and occassional small CHOLESTEROL GRANULOMAS and
FOCAL OSSEOUS METAPLASIAS.

Examples of other MDI-related lesion were:

DEGENERATION and FOCAL SQUAMOUS METAPLASIA of the
OLFACTORY EPITHELIUM;

FOCAL SQUAMOUS METAPLASIA in the LARYNX;

LYMPHOID HYPERPLASIA and ACCUMULATION of PARTICLE-
LADEN MACROPHAGES in the LUNG ASSOCIATED LYMPH
NODES.

BIOCHEMICAL CHANGES found in LUNG LAVAGE studies
included INCREASED LACTATE DEHYDROGENASE, BETA-
GLUCURONUIDASE, TOTAL PROTEIN, GAMMA-GLUTAMYL
TRANSFERASE, HYDROXYPROLINE CONCENTRATION,
PHOSPHOLIPID CONCENTRATION, and S

ERICERSN-E

&5 54 F TORFR =
AERIEH =
The fraction of the total MDI concentration present as monomeric
BHE{AMDIEL TRENDEMDIEENESIL. B, hRUEILLE|MDI was 43%, 79%, and 85%, respectively, for the low, middle, and
fREtrkER BT L TENENA3%, 19% KR U85% THoT=. high exposure groups.
EREHFEMREE. FTLEN1.03, 1.03RU1.06THT=. The mass median aerodynamic diameters were 1.03, 1.03, and 1.06,
respectively.
T =
bt
%%ﬁm[iﬁlf%}%ﬁhﬁd)ﬁ% L L
g EIRL TS EIRL TS

SR

B D FIHTRA

Gilbert International Ltd Manchester

Gilbert International Ltd Manchester

Ha ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam

5| FA TRk (FT3CRR) 133,134,135,136 133,134,135,136

& -

REME SITZIAR DAV T FR—hk methylenediphenyl diisocyanate
CASES 26447-40-5 26447-40-5

fiESE DI IAB AL TR —h methylenediphenyl diisocyanate
ET —

ik

Bk HARSAY -

RRDIA(T IR TS IR TS

GLP#E & FIRL TS IR TS

HEREIT o F -

= Rat Rat

HERR (R4 Wistar Wistar

TR (B M. i F) MF MF

558 -

ZHEE MR OEME _ * - *

IR
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BREPRIFT R (AR, FEE)

MRFEFTR (AER BERE)
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)
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ﬁiﬂ%ﬂﬁ:ﬁﬁﬂ@ﬁﬁﬁ(%i& EE
)

XYOT7—CDEFAE T CHEZNMESIN LTINS, T
ZMAESNO L EDOEENERSIT,
BEMEOLEEULAIZKY. 24 TNO R A EIEL 1=,
L1=p> T, fifEB I EEBAMDIT 7OV ILIZLDRIKICH L TE
L33neEZ LT,

A4 TUFRMRICEIET 2L DEEIE. SHMIBHEOKLL
RREISR T H— M HERIETH D,
ZOEETHT0ERI(E, BEEHNE (TEDIRT1y) Ah=X
LIZKYEBERRT DN TRETH D,

LEOFAE. MORERBS SVEEBBEEEILADTHTH>
T=IE<EE1 mg/mEXP3/BIZHEITEFARMN S, RIESN TS,
[hfESS (LRER SN E M oT=,
BREMEABEENELEVEEDENDE S FMDINDIEET
X, BBIEERIhEVNEDERDN D,

It was deduced that the PULMONARY TUMOURS developed in the
presence of MACROPHAGES and EPITHELIAL EROSIONS at the
ALVEOLAR DUCT REGIONS in the LUNGS.

The RECURRENT EPITHELIAL EROSION resulted primarily in
proliferation of Type Il pneumocytes which progressed to tumours.
AGGREGATES of MACROPHAGES containing the test material
were frequently associated with the PNEUMOCYTE
PROLIFERATION.

Therefore, it seemed that the PULMONARY TUMOURS developed
secondarily to the irritation by polymeric MDI aerosol.

This kind of change, involving Type II alveolar cells, is a common
non—specific reaction to many forms of toxic lung injury.

The processes involved can produce tumours through non—
genotoxic (epigenetic) mechanisms.

The above explanation was supported by the findings at the
exposure level of 1 mg/mEXP3/day where there was minimal
irritation and non—neoplastic changes in the lung were slight.

No lung tumours were found.

Thus exposure to polymeric MDI at levels which do not result in
recurrent tissue damage should not produce tumours.

ERICERSN-8

BEXEFTORM
AERGH
HETRIEER =
A pathology review to clarify the development of the lung tumours
ERIDS.TEOME D RS AE CHRESNI-IMES DMK KRZBRE |found at the highest level in the study of the immediately preceding
SR L. F=Z0EMFHNERETMT 5O DHREBFMRE. entry in 5.7, and to assess their toxicological significance.
- HERTHL LN EMEBDORSAREERAESN. fE# D55 |Slides of lung tissue from the study were re-examined, and
BON-EHR ETEFEMBEICKYERINT-, sections taken from blocks of lung tissue for electron microscopic
examination.
bt
%giﬁ%:m%%tmmwﬁ% EIRL TS ERL TSN
EEELES BIRL TS EIRL TS0
EFEMEQ FETIEHL =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| AR (ST XX k) 138 138
e -

5-9 4SE-RAEFME (ZIREELRESHEED)
REPRODUCTIVE TOXICITY (Including Fertility and Development Toxicity)

A. ZRREE
FERTILITY

HBRYEH

DITZ WA TA) T R—b

methylenediphenyl diisocyanate

CASES

101-68-8

CAS No.101-68-8

MES

ZOHMORBRYME
44-D DI AT T R—F (MDD

other TS

R
ik
B AR A

4,4-Diphenylmethane diisocyanate (MDI)

HERDEAT

EIRL TS

EIRL TS

GLPE&

BRL TS

BRL TS

HEREToF

HERR (T8 R

BRL TS

BRL TS

TERI ChfE- M. It F)

BIRLTZELY

BIRLTZELY

BrEE

FREH (M) OB

IR (1B1K)

BRL TS

BRL TS

RERZ®

BRL TS

BRL TS

BRI

EISE Bl

SEREH

st PRI
<3
&

RS, KERME

S, kS

BRPRAT R (ERBE. FTR O REE
BRI )

SE 4R (AR AR {EA 3/ X AR 30)




ZEAHH (XEBEEFTOEHRY
RELE T E B %)

SERHAR (34RO A HHEH)

TR TE B (4 TR RR T B/ 78 R IR B0

[CEN

EEREE

BFER

MBRFEFTR (AER, BERE)

MFEEFHRR (RER, EE

E)
REBMR (EEE, FEE)

TR (E), SETEE

BRFTR (RER, ERE)

B

FRIBHRFIRR (REX EE

)
Shi-E

EEIZER
REFREUAE

AE R
[E3:4

SR ERIBEEFFR/BS
WRAF S0

BIE CONBRERE

HAEFHE (RRMLGES)

ERREBRUETE

RO ISHEE T (RS E)

4 TERR-AIPIRIERRE 2 &2 DD
BEEE

PIZxt9 ANOAEL (NOEL)X [%
LOAEL (LOEL)

FEET -
MRS R =
- ' . <, ss ovys, |t was shown elsewhere (Tyl 1989) that continued inhalation
B DB (Tyl 1989) Tl 2K ITH 1= 2HEML ML IO AU A 2 g
7 #—I«(TDL. 80% 2.4-TDL. 20% 2,6-TDDMIA [£<E LCD(R) exposure to toluene diisocyanate (TDI, 80% 2,4-TDI, 20% 26 TDI)
(s —Dawley) S k0 £ FEI= {5 H BE R &A1= for 2 generations did not have any effect on the reproduction of
SR 0022030 pom CEAHE QKBTI B 008, 04 pprrcr2F |COR) (Sorasue-Daviey) rats.
- }#&Ei&l‘%‘r&oﬁiﬂﬁéﬁéﬁ;— o WA CI (12 There was some evidence of parental toxicity at 0.02-0.30 ppm,
ey vl 2 = SO e == P and of post—natal toxicity in F2 litters at 0.08, 0.3 ppm.
gel\gtlf\l*itli@]mlhiflﬁxﬂ%im%Eg?’&b")ﬂ%[i Roh There is no evidence that MDI produces reproductive effects in
Eb% humans, or animals.
b

F11Zxt9 ANOAEL (NOEL)X [%
LOAEL (LOEL)

F21=xt9 ANOAEL (NOEL)X [%
LOAEL (LOEL)

R -
=5 EIRL TS EIRL TS
EEHDFIBTIR L -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
g ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
- ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FA TRk (FT3CRR) 139,80 139,80
[ -
B. F4ESM
DEVELOPMENTAL TOXICITY
HERME S SITZIAR DAV T IR —h methylenedipheny! diisocyanate
CASES 9016-87-9 CAS No.9016-87-9
MEE ZDMDORBEME other TS
I7AYVILELTHIE >95%, purity >95%, as an aerosol.
=5 FMDI Polymeric MDI
ET —
R EEEEEE—
Z0ith other
HiEHARSAY HESHEOREREESR A developmental toxicity range finding study.
J5iEIFOECD SRERA AR5 414IBlf-Fi% Method, similar to OECD Test Guideline 414.
GLPE& [FLy (LY
HEREToE 1992 1992
5. Rat Rat
HUERR (R4 Wister Wister
TEB (e M, - F) F F
L =2
B58 0, 0.002 0.008, 0.012 mg ARA<—MDITZ O JL/I; 0, 0.002 0.008, 0.012 mg polymeric MDI aerosol/I;
ZHESE (R DEWE 8L/ FI—T 8 animals/group
BERE IFOVILEA IFOVIEA
s I$<EHIR 6~15A8 Exposure period: Days 6-15
B HRERHAR: 218 H Duration of test: Day 21
R AT EE R -
stERs RE5HEE 6 BfE/8 Frequency of treatment: 6 hr/day
e SRR HY . AELL Control Group: yes, concurrent vehicle
#fETF RN =
faR
FEL A (K) , FEL R (@) BB, MUIBICEIET HERERAT R FEC RN oz, [ No CLINICAL SIGNS or MORTALITIES related to treatment

were observed during the study.

FAEH-YIEIRY

(f) 8 mg/mEXP3 ¥ IL—FD1ME(L, 1F4E21 B B O EUIRARFZIT
IRLTULVELN S EMRER SN T =,
ZDHDEMIT L TIEIRL TLV =,

(f) One animal of the 8 mg/mEXP3 group was NOT PREGNANT at
Caesarian section on Day 21 of pregnancy.
All the other animals in all the groups were pregnant.

RER




B/ % YR

(g) FHEKRK. FEU. BH/RERIR, #EROGTEKRATERD
ELIDNT, JIL—TRETHAF L AL ZE RO NGNS
o

(g) The mean number of CORPORA LUTEA, IMPLANTATION
SITES, EARLY and LATE RESORPTIONS, and consequently the
PRE- and POST-IMPLANTATION LOSS showed no statistically
significant differences amongst the groups.

(o) P& A, FEVIR. B8/ R HRIN, HERMLBERITERD
REITONT. VL —THTHEZ LHEELZER OO I
1=

(g) The mean number of CORPORA LUTEA, IMPLANTATION
SITES, EARLY and LATE RESORPTIONS, and consequently the
PRE- and POST-IMPLANTATION LOSS showed no statistically
significant differences amongst the groups.

iR

(g) FHEKRYK. FEU. BH/RERIR, #EROGTEKRATERD
ELIDNT, JIL—TRETHAF LEBELZ RO NGNS
o

(g) The mean number of CORPORA LUTEA, IMPLANTATION
SITES, EARLY and LATE RESORPTIONS, and consequently the
PRE- and POST-IMPLANTATION LOSS showed no statistically
significant differences amongst the groups.

PEIRAAR (SEIROB M oFCH)

(b) 1E4R6 ~9H BIZIX. 8 HELU12 mg/mEXP3Y IL—T D EKIK
EHEMEN., HBHELLRLTHOTMIEALE: (L. #iEit2

(b) From Day 6 to Day 9 of pregnancy MATERNAL BODY WEIGHT
GAIN of the 8 and 12 mg/mEXP3 groups was slightly decreased

EHECEALTEOMENFRHONEA DT,

HE KEENE EEETIAL) (not statistically significant) when compared with the control group.
WEl ﬁ;ii’gﬂﬂé BAEE. 08 BALOMASENE No differences were observed in BODY WEIGHT, BODY WEIGHT
N BEE = b i GAIN, CARCASS WEIGHT and NET WEIGHT GAIN from Day 0.
= _ & (bR N = [(c) From Day 6 to Day 9 of pregnancy the FOOD INTAKE of the 8
= — EOE 2
{EEE fkE (g\) %?g%ti&;%[%[1%i+§$f%li?%g\?ﬁa7 N—T DEEE and 12 mg/mEXP3 groups was statistically significantly decreased
3 . ~ XER ~ LA Y <o

when compared with the control group.
No other differences in food consumption were observed.

BRARATR (EEE. TR DR
H SFFERE)

(a) BB WEICEES DERRATR. ET(SRER Sh M oT=,

(a) No CLINICAL SIGNS or MORTALITIES related to treatment
were observed during the study.

MRPRIFTR (A= BERE)

MFEEEFHRR (RER, EE

E)

BIRATR (4R, EEE)

(e) MIMRYICIZ, BIRALEICEHES 2MRIIEH LM T=,

(e) Macroscopically, no treatment-related effects were observed
in the females at necropsy.

BHREERFEE~OZE

(d) 12 mg/mEXP3MD Y JL—F THExt K - Bt RO7L M E B 1T Hi 5=
LEEE ML=,

BEPFEBREDFEDOFHEERLVNETRITHHFLE
BREFRBHONGM DI,

BEDKEELTOY LT TRETH 1=

(d) Absolute and relative LUNG WEIGHTS were statistically
significantly increased in the 12 mg/mEXP3 group.

No statistically significant differences were observed in mean
GRAVID and EMPTY UTERUS WEIGHT and mean OVARY WEIGHT.

FOETAL BODY WEIGHTS were comparable in all groups.

REMRPHRR (REX EE

E)
BEIEFRRUHE

EFREFRTREURTED

(£33

SR ERIBEEFFR/BS
WRAFH)

(h) £TOBRRFFEVMEFICEFLTL .

(h) All the FOETUSES were alive at Caesarian section.

ERREE

ARG

ARMERGIREE. NERA.
BHEIEAR)

BRIZIE MR ENEICEET SERE SHRShAN T,

Externally no TREATMENT-RELATED ABNORMALITIES were
observed in the foetuses.

ERICIES S8

fEam
PCﬂTéNOAEL (NOEL)X [F
LOAEL (LOEL)

NOAEL £A.: 0.008 mg/|

ARG =
HatER EEOFEHEEL2.0, 7.9, 12.0 mg/mEXP3TH 1=, Actual mean concentrations 2.0, 7.9, and 12.0 mg/mEXP3.
SEH —

NOAEL Maternalt.: 0.008 mg/|

F11Zxt 9 HNOAEL (NOEL)X [
LOAEL (LOEL)

F21Zxt 9 HNOAEL (NOEL)X [
LOAEL (LOEL)

AR FEZMDONOEL(E 12 mg/mEXP3 NOEL for developmental toxicity 12 mg/mEXP3.
[EEETES BIRL TS FEIRL TS0
EFEME D FETIEHL -
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
i ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| FASC#R (ST X H#R) 140 140
e -
HEMES CITZIWAROAIT I —hk methylenediphenyl diisocyanate
CASES 9016-98-9 CAS No.9016-98-9
MEZE ZOHOREBRME other TS
=5 FMDI Polymeric MDI
SEIR I70YILELT as an aerosol.
Pak:
154:87/302/EEC, part B, p. 24 “HEETMRES - (FoEERUE E;Leizﬁirzzéi(t)g/EEC, part B, p. 24 "Teratogenicity test — rodent
A AT iU
Tk AT OECD SBRHAKSA> 414IZh ot kA AL B Oz, Mothod. al e to OEGD Test Guideline 414
COREBIZERHFTHD (199443H). elt od, a slo laccor ing to est Guideline b
This study is in progress (March 1994).
GLPE& [ (LY
HBREToF -
= Rat Rat
HEBR (R4 Rat/A~ B4 Rat/A~B§
TERI ChE M. It F) F F
BER =
EREE () OBhA =
n BIRL TS BIRL TS
5 A inhalation
AERHAR =
E -
HEREM =

iRatErImIE




e . ______________________

SETH () | SET R

AEH-YiTiRE

RER

£33
E 8/ BRI

B

Y

PERAAR (SEIROB M oFEH)

RS, KERME

RS, kS

BRPRAT R (ERBE. FTR O RBE
HA L FET )

MEFHFTR (REX SERE)

%ﬂf&ﬂtiﬂ@ﬁﬁﬁ(%i& EE
)

BIRFTR (AR BERE)

BaEEMFEE~NDZE)

ﬁiﬂ%ﬂﬁ:ﬁt?ﬂ@ﬁﬁﬁ(%i& EE
)

EEFREUERE

A FRERRFRRURTE

[F3:4

ARG RIBEETFFR/ RS

PIZ%9 HNOAEL (NOEL)X [%
LOAEL (LOEL)

?W%T&*ﬁ&lﬁ%iﬁ'liliﬁtéﬂwﬁﬁﬁ%(NOEL) 0.10 ppmT#H>
05 pom TERABM S LU TSN BIER REMARBINL,

ik 9)

EERE -

R EFE -

RIEMEZGIREBE. AEER. _

BIBEAR)

ERITRESh-E =

AR RGTE -

ot . = g 2 G s <, ss ovys, |t was shown elsewhere (Tyl 1989) that continued inhalation
;”?E‘&".I(.Bll ;8292)—5_[3_:[‘)12%){“};‘;’.{Bﬁ’gg}qggiéng(é// exposure to toluene diisocyanate (TDI, 80% 2,4-TDI, 20% 2,6-TDI)
(Sprague—Da;NIey) é‘ybwéyﬁ[‘]ﬂéﬂﬁi?éﬁ;\gof‘ for 2 generations did not have any effect on the reproduction of
- P Ao S - =° CD(R) (Sprague—Dawley) rats.
=1 e P SES E = S

HraTHER ?;é;{;?_p%?;aﬁﬁg;@é%?;;&)bh‘ 0.08. 0.3 ppmCF2F There was some evidence of parental toxicity at 0.02-0.30 ppm,
ey vl 2 = SO e == P and of post—natal toxicity in F2 litters at 0.08, 0.3 ppm.
Mc?\?.\,‘frit'igjmlhimaiigl%ELT&'\—)"E%[; #oh There is no evidence that MDI produces reproductive effects in

Eb% humans, or animals.

BOWE(Tyl 1989) Tl BEREBEDRLIL DAY F7R—b |t was shown elsewhere (Tyl 1988) that inhalation exposure to

SERR (TDI, 80% 2,4-TDI, 20% 2,6-TDI) DR A [E<FEIZ &S, CD(R) toluene diisocyanate (TDI, 80% 2,4-TDI, 20% 2,6-TDI) during

- (Sprague-Dawley) TV h~DREIREM. EFESRIIHERING organogenesis did not cause embryotoxicity, or teratogenicity, in
hot=, CD(R) (Sprague-Dawley) rats.

&R

The no observable effect level (NOEL) for maternal and
developmental toxicity was 0.10 ppm.
There was maternal toxicity and possible minimal fetotoxicity at 0.5

F11Zxt9 ANOAEL (NOEL)X [%
LOAEL (LOEL)

F2I=xt9 ANOAEL (NOEL)X [%
LOAEL (LOEL)

SERFARS: 43 4R208 B

ET =
= BRL TS BRL TS
{EFETE D FIBTIRHL =
ENICHEM S.p.A. Milano ENICHEM S.p.A. Milano
gt ECB - Existing Chemicals Ispra (VA) ECB - Existing Chemicals Ispra (VA)
- ICI Holland BV Rotterdam ICI Holland BV Rotterdam
Enichem S.p.A. Milan Enichem S.p.A. Milan
5| B SRR (FT3CHR) 141,142 141,142
&= =
HERME S SITZIAR DAV T FR—h methylenedipheny! diisocyanate
CASES 9016-87-9 CAS No 9016-87-9
MEE =43 FMDI, pMDI, Desmodur 44 V20, Polymeric MDI, pMDI, Desmodur 44 V20,
ZOHOREBRME other TS
ST Analysis:
NCOEHE3.7% NCO-content 31.7%;
4,4-MDI 44.9%; 4,4-MDI 44.9%;
2,4'-MDI 3.7%; 2,4'-MDI 3.7%;
2,2'-MDI 0.1%; 2,2'-MDI 0.1%;
kMR 0.086% hydrolysable chlorine 0.086%;
£18% 019 % total chlorine 0.19 %;
~aO/KRyEY 31 mg/ke; chorobenzenes 31 mg/kg;
AV TUBTIT=)L 11 mg/ke. phenyl isocyanate 11 mg/kg.
ET —
Pak:
Bk AAEZ1Y OECD MRS/ 414 "HEZFHIME" OECD Guide-line 414 "Teratogenicity”
GLPE& [FLy (LY
HEREToE 1981 1981
5. Rat Rat
HUERR (F R i) Wister Wister
TEB (e M, - F) F F
A =2
B5E 0, 0.001, 0.004, 0.012 mg pMDI/I 0, 0.001, 0.004, 0.012 mg pMDI/I
ZAS (MR DEYEK 250t/ 9 ) —7 25 animals per group
o I7OJILREA I7OJILRA
BEER N inhalation
SAEAHARS IE<EHIR TR 6~158H Exposure period: days 6-15 p.c.

Duration of test: day 20 p.c.

B e




HEREMH

XEHMIERX SR

Frequency of treatment: 6 hours per day
Control Group: yes, concurrent vehicle

The study was performed in 2 replicates, with about half of the
animals in each.

The treatment interval between the replicates was 1 day.

Whole body exposure was used.

The aerosols were generated by a 2-component atomizer and were
monitored by a light scattering method.

Analysis was by HPLC.

The rats were Wistar ChBB:

st F RN

g2 ______ ________________________

At 0.012 mg pMDI/I there were 2 SUBSTANCE-RELATED

FETH(F) | TR 0.012 mg pMDI/IT I, SHERME ITBIEL | 2L AFE LT, DEATHS

&Y TR 0.001 E71=I% 0.004 mg pMDI/ITIZ. IR/ NS A—2—FH LUV BL IR /\ |Gestational and fetal parameters were not affected at 0.001 or
= SA—B—IT T ZEEFRBINGN o, 0.004 mg pMDL/I.

RER =

BHI/ % ERIE -

AR =

EEY
SEYRHAR (BT8R0 B A\ HHEH)

ER128 B 0D, IEDSYMIIERIFERMNEL. (EEBBAE

From Day 12 p.c. some rats developed RESPIRATORY
SYMPTOMS which continued post—exposure.

B, FUKEISELVVED RSN, BEFICREZMOEE
AELT,

KIFHHL=, There was a significant REDUCTION in FOOD and WATER
{EEEE, BUKEICELVBA I RS, REFICIKEEMOETE |[CONSUMPTION, together with DELAYED BODY WEIGHT GAIN.
RE. KEENE MELT=, At 0.012 mg pMDI/| there was REDUCED MEAN GRAVID UTERUS
0.012 mg pMDV/ITIE, FHRIRFEETEDFILHERSNI=,  |WEIGHT.
IR IZEE S BB R LR RIAEICHERSN ., —fEHT=YD. |There was TREATMENT-RELATED DECREASED PLACENTAL and
BRER. BEENECBERICEMAROLNT-, FETAL WEIGHT, and more FOETUSES/LITTERS with SKELETAL
VARIATIONS and RETARDATIONS.
128 EMS. MEDSYMNIFERFERMNEDHON ., ChIZIELFEH |From Day 12 p.c. some rats developed RESPIRATORY
{EEE ke Bl =, SYMPTOMS which continued post—exposure.

There was a significant REDUCTION in FOOD and WATER
CONSUMPTION, together with DELAYED BODY WEIGHT GAIN.

BRERATR (R, TR D RBR
H EFrERRE)

0.00137=(%0.004 mg pMDI/IIZELSEL =B (&, IE<FEICRIES
BERERHIFET- (EABRMZRE IR - AT R LR SN o7,

128 Bh 5. HEDOTYMIFRERNEBHON ., ChlXEEE
HiEL =,

The animals exposed to 0.001 or 0.004 mg pMDI/I did not show any
exposure—related clinical or gross—pathological signs or findings.
From Day 12 p.c. some rats developed RESPIRATORY

SYMPTOMS which continued post—exposure.

X, AR E S (XFL BT,
SEDSYMIBREA RSN, SoITHITIZ X B BRENRMNR
Hiohtz,

MRFHAFR (REE TEE)
MRECFHFTR (EER EE B
)
12BEMS. HEOSYMIERERNEOON ., ChILIESEHR [From Day 12 p.c. some rats developed RESPIRATORY
EX AV SYMPTOMS which continued post—exposure.
AT D (A BEE) BENEE, BOKEISELWED A HER S, FRFISIAEIEIMNOBIE [There was a significant REDUCTION in FOOD and WATER
R v MNECT=, CONSUMPTION, together with DELAYED BODY WEIGHT GAIN.
BEDZYMNIBRENERIN ., SOICHEICIEBEREILIRMER |3 rats showed CACHEXIA, and some animals showed
Hiohtz, GASTROINTESTINAL TRACT DILATION.
~ = ) b = O T s s A S50 A — sy ==, |From Day 12 p.c. some rats developed RESPIRATORY
Efi\ﬁf?\b‘ B OFYMNIFRIERSBD S, Sh(HIEEH SYMPTOMS which continued post—exposure.
"~ =2 - 3 o T g There was a significant REDUCTION in FOOD and WATER
EIEE, FOKEITELVVRO RSN, REICHREZNOEE "
BEEERTEE~DEE) MECT, CONSUMPTION, together with DELAYED BODY WEIGHT GAIN.

Absolute and relative LUNG WEIGHTS were significantly
INCREASED.

3 rats showed CACHEXIA, and some animals showed
GASTROINTESTINAL TRACT DILATION.

ﬁiﬂ%ﬂﬁ:ﬁtiﬂ@ﬁﬁﬁ(%i& EE
)

0.00137=(%0.004 mg pMDI/IIZESEL =B (&. IE<FEICRIES

BERERHIFET- (FABRMZREE - AT R IERH SN o=,

0.012 mg pMDV/I TI&. MEICEEET HRETA24ZBHENT=,

12 pc. HEMD, BMEDSYMIIERERAZRDHSN, ThIFEFEL

BRbHL .

;@%?‘yhl:%iﬁﬁbfﬁéﬂén SHICHEICIE BB ELENEE
b Zo

0.012 mg pMDV/| Tl&., FRIRFEZEEDMO N RSN,

The animals exposed to 0.001 or 0.004 mg pMDI/I did not show any
exposure—related clinical or gross—pathological signs or findings.

At 0.012 mg pMDI/I there were 2 SUBSTANCE-RELATED
DEATHS.

From Day 12 p.c. some rats developed RESPIRATORY
SYMPTOMS which continued post—exposure.

3 rats showed CACHEXIA, and some animals showed
GASTROINTESTINAL TRACT DILATION.

At 0.012 mg pMDI/I there was REDUCED MEAN GRAVID UTERUS
WEIGHT.

REFRRVUHE

1EIRE K UREIR /85 A—4—(30.001mg pMDI/I, 0.004 mgpMDI/I
TIEFEEIhEI T,

Gestational and fetal parameters were not affected at 0.001 or
0.004 mg pMDI/I.

A FHEFRTREURTED
[E3:4

EHFRGERIBEEFFR/BS
W70

ERRE

DRBEFE

AIRMEZEGI KRB, NEIRAR.
BHEER)

0.012 mg pMDV/ITIE, FHRIRFEEE DRI HERINT=,
0.012 mg pMDV/ITIE, FHRIRFEEEDF L RSN,
IR IZEE S B DA IEB LR IRAEICHERSN. —EHT-YD.
BRER BENELCBEKICEMNRDONT,

At 0.012 mg pMDI/I there was REDUCED MEAN GRAVID UTERUS
WEIGHT.

There was TREATMENT-RELATED DECREASED PLACENTAL and
FETAL WEIGHT, and more FOETUSES/LITTERS with SKELETAL
VARIATIONS and RETARDATIONS.

ERICESSNT-8

PIZxt9 HNOAEL (NOEL)X [%
LOAEL (LOEL)

NOAEL £{A: = 0.004 mg/|
NOAEL #2314 - = 0.012 mg/I

RERIGTE -
HEHIRE R =
3 = . gy = - The mass median aerodynamic diameter was within the range 1.6 —
AR BEPRE[FHEWERE16 ~28umDEERNTH 1=, .

2.8 micrometers.
&R

NOAEL Maternalt.: = 0.004 mg/|
NOAEL Teratogen.: = 0.012 mg/I

F11Zxt9 ANOAEL (NOEL)X [%
LOAEL (LOEL)

F21Zxt9 ANOAEL (NOEL)X [%
LOAEL (LOEL)

ER




[Pl BRL TS BRL TS
{EFETE D FIBTIRHL =
H g Gilbert International Ltd Manchester Gilbert International Ltd Manchester
ICI Holland BV_Rotterdam ICI Holland BV_Rotterdam
5| FA SRR (FT3CHR) 143 143
&EZ =
HERME S SIIZIAR AV T H— methylenediphenyl diisocyanate
CASES 101-68-8 CAS No 101-68-8
MEE ZDMDRBRYME other TS
bA-DTIZ VAR A) T — 4 4'-Methylenediphenyl diisocyanate,
Desmodur 44M, Desmodur 44M,
MDI, MDI,
CAS No 101-68-8, CAS No 101-68-8,
>99.5% 4,4'-MDL >99.5% 4,4'-MDL
EZ

2 —

other

Hx/HARSA4Y &4 87/302/EEC, Part B, p24 & FlHE. A £<E iiyr:;ill:;i;z Directive 87/302/EEC, Part B, p24 , with exposure by
GLP#E& LA LA
HEBRET2-F 1995 1995
=t Rat Rat
HUERR (R4 Wister Wister
TR (B M. il F) F F
A3 5 —
B5E 0, 0.00093, 0.00299, 0.00862 mgMDI/L 0, 0.00093, 0.00299, 0.00862 mgMDI/L
ZREH (MR OEHHK £J W —TZTNZT 126, 26, 25, 25 It 26, 26, 25, 25 animals per group, respectively
BERK I7OVIVRA I7OVILRA

%A inhalation
SRR IE<EHR 6~1588 Exposure period: days 6-15 p.c.
ARRR TR SAERHEAM: 208 HE Duration of test: day 20 p.c.
R ECHI 555 A -

. Frequency of treatment: 6 hours per day
%%ggﬁs Bﬁ%g:gyg Control Group: yes, concurrent vehicle
AR AT ~ R r
The target concentrations were 0, 0.001, 0.003, and 0.009 mg MDI/I/

HEREM E—DIJEIIE?F;% ?b&egé?‘%g?ﬂg,;g%gﬁlﬂ%c’\g;ghf‘ ;I'eh:hrl\]/ilD:eaerosol was generated using an evaporation—condensation

=802 EERARACRESNIRBMETT O )Lt — (PO O

I=&YFbht-, or;lttorllng was pr ormed by gravimetrically calibrated, light:

= . . 3 5 scattering aerosol sensors.

FvHEWistar CrWDBRTH 1. The rats were Wistar Crl:(WBR.
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- BETIL, [EEICLIPEF-EIRTEDE [THESR f.  |The exposures did not cause clinical symptoms of intoxication or

RCHE) RTHR hot=, mortality, of the dams.
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Treatment did not influence maternal weight gain, number of
corpora lutea, implantation sites, pre—and post—implantation loss,
foetal and placetal weights, gross and visceral anomalies or degree
of ossification.

W KB ETHRINGEI ST,
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5 Treatment did not influence maternal weight gain, number of
2= EEdh ?i@giiﬁiﬂ;ﬂ;};%ﬁmmzﬁiiﬁ‘iﬁ%?;)%ﬂ%&wﬁ%;if% corpora lutea, implantation sites, pre—and post—implantation loss,
= RLEE|= f E’&liﬁ%ﬂéhf ;5: . = foetal and placetal weights, gross and visceral anomalies or degree
s = EUELS of ossification.

= ¢ . « | Treatment did not influence maternal weight gain, number of

=R gggi%ﬂ%?@izﬁﬁEgi%igi{éﬁiﬂggﬁibﬁé?iﬁg corpora lutea, implantation sites, pre—and post—implantation loss,

foetal and placetal weights, gross and visceral anomalies or degree
of ossification.
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BAMAEIEMNE ., BAH, BERH. R/ BRARRM. BRELV

Treatment did not influence maternal weight gain, number of
corpora lutea, implantation sites, pre—and post—implantation loss,
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*E. REENE %g%ié}gaﬁ%gi%éﬁnﬁf '%_/?ET FRIEOEEOVTHISY foetal and placetal weights, gross and visceral anomalies or degree
—SORE B SR of ossification.
S N e There was a DOSE-DEPENDENT DECREASE in FOOD
S _ — . {EtH-HE a3 s
{EfEE. BUKkE MDITIUEEN LT X TOTIL—T T, EEHI-AEKFHTED CONSUMPTION in all the MDI treated groups , with a return to

normal value after cessation of exposure.
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The exposures did not cause clinical symptoms of intoxication or
mortality, of the dams.
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0.00862 mg MDI/ID S L—TTlE. MBHELEELT. MEEDE
LB RSN,

Significantly INCREASED LUNG WEIGHTS occurred in the 0.00862
mg MDI/| group in comparison with the control group.
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BAAERNE, BAK, BRY. R/ BRARRN, BRESLV
IRREE. ARMNER. Wﬂﬁi FLRFELEOBEOLTIICE
IR (L DB IR SNL NI,

0.00862 mg MDI/IDALE . JERFRDME N EEFOBREEST
BERICHhT M TEHLNERLREMA AT,

Treatment did not influence maternal weight gain, number of
corpora lutea, implantation sites, pre—and post—implantation loss,
foetal and placetal weights, gross and visceral anomalies or degree
of ossification.

There was a slight but significant increase in LITTERS with
FOETUSES displaying ASYMMETIC STERNEBRAE after treatment
with 0.00862 mg MDI/I.
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Treatment did not influence maternal weight gain, number of
corpora lutea, implantation sites, pre—and post—implantation loss,
foetal and placetal weights, gross and visceral anomalies or degree
of ossification.

The number of FOETUSES:

with slight DILATION of the RENAL PELVIS was INCREASED in
the low dose group ;

with ACCESSORY LUMBAR RIBS was DECREASED in the mid—
dose groups ;

with INCOMPLETE OSSIFICATION of SACRAL VERTEBRAL
CENTRES was DECREASED in the mid—and hi
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The mass median aerodynamic diameter was 1.1 micrometres.
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HERME S CIIZIWAR AV T — methylenediphenyl diisocyanate
CASHS -

fEE AFLUERITTZ LAY T H—h, MDI Methylene bisphenyl isocyanate, MDI
E*R T—4H1L no more data
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Hot=,
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RYFRELY - F1)a—)LEIER BRI, PG-CREUI—VF L
[ RAD 1B T68~86% DMDIZFREL . 4 BN TT4~79%. 8FF
A T72~86%A\ B ELT =,
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(X% 514 48508 - BE R TIX AWK KU H B EAFERERS I 1=,
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This study determined the effectivness of various cleaning
procedures in removing methylene bisphenyl isocyanate (MDI) from
the skin.

Procedures were: soap and water, polypropylene glycol, a
polyglycol-based cleaner (PG-C), and corn oil.

Procedures were carried out at 5 min, 1, 4, or 8 hours after
application to the skin of the 4 Rhesus Monkeys.

Water, and soap and water (5% and 50% soap), were effective in the
first hour, removing 51-69% applied dose.

However, removal fell to 40-52% at 4 hours and 29-46% at 8 hours.
Skin tape stripping after wash confirmed that MDI was still on the
skin.

In contrast polypropylene glycol, PG-C, and corn oil removed 68—
86% MDI in the first hour, 74-79% at 4 hours, and 72—86% at 8
hours.

Statistically polypropylene glycol, PG-C, and corn oil were all
better than soap and water at 4 and 8 hours after dose application.

The results indicate that traditional soap and water wash, and the
emergency water shower, are effective at removing MDI from skin

HiEk A HARSAY
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bt - ] \AELA [ — o o - |particularly if done immediately.
E”@"PIEE:L&L\%%"%“ TOMDFREENELHNRIT Other decontamination materials may be effective, even some time
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HERME S SIIZIAR AV T I — methylenediphenyl diisocyanate

CASES 101-68-8 CAS No. 101-68-8

EE IFLYGYaA—ILFRDDAFILI—TIL in ethylene glycol dimethyl ether
)‘7‘D>971:)b—4,4'—:)’fy°/77~—F, MDI Methylenediphenyl-4,4'—diisocyanate, MDI

E*R —A75L no more data
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Cultured human lung epithelial cells (A549) were treated with MDI,
methylene—4,4'~dianiline (MDA; a potential hydrolysis product of
MDI), the nitrogen mustard melphalan, and the detergent

Triton X—100. All chemicals were dissolved in ethylene glycol
dimethyl ether which was added to a cell monolayer covered with
phosphate—buffered saline.

After 2 hours, the treatment solution was exchanged against
medium, and 8,24 and 72 hours after treatment initiation, the
induction of DNA double-strand breaks (DSB) was assessed by
pulsed—field gel electrophoresis.

At the same time, the viability was determined with the MTT test
(intracellular reduction of the tetra




SHFREI DB = Tld. 1. 10 micromolar M AL 77V IZKYMIREAE TR
BENITR L ChEERE SR T ISDSBA &L=,
HDETHILEYMETIE. DNADH TR EFRENICHEN RS
nah->f5EDHITHERINT-,

MDI, MDA, Triton X-1000# 50% DEAIZx T 2HIERE L. Z
MFh200, 3000, 100 micromolar T#Ho71=o
hoDEFYMEICDONTIE, RSN -DSBIZ DNAE DIEE 1
ATIFE MEOREADBIETRONDEETFNDOEBE DO

At the 8—hour time point, 1 and 10 micromolar melphalan induced
DSB without concomitant effect on cell viability.

With all other chemicals, DNA fragmentation was only seen when
cell viability was also effected.

Approximate 50% lethal concentrations were 200, 3000, and 100
micromolar for MDI, MDA, and Triton X-100, respectively.

For these chemicals, the observed DSB were the consequence of
extragenomic damage in the course of cell death rather than of an
interaction with DNA.

<3

faR BThol=. The mechanistic difference to melphalan was supported by the
B EDITICEY . AT EDOBBRHEVNE DTSNz,  |analysis of nuclear morphology.
MDIE £ U Triton X-100MS R ERLIATF L% (7265  |Apoptotic bodies were observed only after melphalan treatment,
BR)DHBNERSNI=—F ., ALITFSUNEDKIZDH T RE— |[whereas MDI and Triton X-100 only produced irregular clumping of
SRIMENFESRSINT =, chromatin (72-hour time point).
DNA Bt F R #TIZ& B L, MDIE KU Triton X—1001%BERE{K7E 14 D |DNA fragment length analysis showed a time—independent pattern
HAXDEIENFERINT=(AILT 7S5 TlE1~4Mbp D), MDIE |with sizes between 1 and 4 Mbp for melphalan, while MDI, and
KU Triton X-1001Z &Y, FBIZ/INSZDNABT A ELCT =, Triton X-100 induced smaller DNA fragments in a time-dependent

manner.
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e EEEEN Mplfﬂﬂéﬂf:ﬂﬂﬂﬁﬁiﬂéﬂf:DSBII, DNAZE#EZ R [The authors concluded that DSB observed in cells treated with

’ DIFREL-EDTIFABV ISR T T TS, MDI are unlikely to be the result of DNA crosslink formation.
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HERME S SIIZIAR DAV T FR—h methylenedipheny! diisocyanate

CASES 9016-87-9 CAS No. 9016-87-9

MEE 44-SAYS TR —hrDTT=JLAAZ  Desmodur(R) 44M, 4,4-MDI, [4,4'-Diisocyanatodiphenylmethane, Desmodur(R) 44M, 4,4"-MDI,
CAS No. 101-68-8; CAS No. 101-68-8;
24-CAYVTHR—CTTZILAZL 2.4 -MDI, CAS No. 5873-54- |2,4-diisocyanatodiphenylmethane, 2,4'-MDI, CAS No. 5873-54-1;
g MDI mixed monomers, CAS No. 26447-40-5;
MDLE&E/~<—. CAS No. 26447-40-5; polymeric MDI, Desmodur(R) 44 V 20, pMDI, CAS No. 9016-87-9;
=5 FMDI, Desmodur(R) 44 V 20, pMDI, CAS No. 9016-87-9;

SEIR T—HAHL no more data
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To gain further insight into the chemical changes that occur during
the Salmonella/microsome test, the reactions were modelled in the
laboratory by mixing predissolved MDI, or TDI, with a defined
surplus of water.

The reactions of 4,4'-MDI and 2,6—TDI in the real biological test
enviroment were also investigated.

4,4-MDI was dissolved in ethyleneglycoldimethylether (EGDE), and
the isocyanate content of the solution was analysed over 4 hours
by infra—red spectroscopy.

In further experiments the influence of increasing amounts of water
was monitored.

A solution of 4,4'-MDI, 2,4'-MDI, MDI mixed monomers, or pMDI in
EGDE was added to water so as to simulate the
Salmonella/microsome test.

The mixtures were sampled immediately, and then every 15
seconds during the first minute.

The samples were analysed, for MDI and reaction products, by
HPLC.

The fate of MDI under the conditions of the biological test was
studied, when using S9 mix containing 10% S9 fraction from Aroclor
1254 treated rats.

5 samples were taken during the first 45 seconds after mixing, and
were an

When 4,4'-MDI was dissolved in EGDE 4,4'-diaminodiphenylmethane
was not formed.

When a 3—fold surplus of water was added, there was 98-99% of the
original diisocyanate left after 1 hour, and 85% after 4 hours.

When the solution contained approximately equimolar amounts of
4,4'-MDI (4mM) and water, >99% of diisocyanate was present after
4 hours.

A water: 4,4'-MDI molar ratio of approximatley 7:1 resulted in 93%
diisocyanate after 1 hour, and 79% after 4hours.

When the various forms of MDI, in EGDE, were added to water so
as to simulate the biological test at 500 or 5000 micrograms per
plate, 91-98% of the MDI was still available after 1 minute.

MDA was not detected in any of the experiments involving 4,4'—
MDI, MDI mixed monomers, or pMDI.

The experiment with 2,4'-MDI at 500 micrograms per plate gave
0.3% conversion to 2,4'-MDA after 1 minute.

When 4,4'-MDI at 500mg/100ml EGDE was again used to simulate
the biological test at 500 micrograms per plate, 96% remained after
45 seconds. 4,4'-MDA was not detected.
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Repitition in the presence of the test ingredients resulted in 29%
remaining, and 0.6% being converted to 4,4'-MDA.

When replacing EGDE by DMSO, and using the test ingredients, the
results were none detected, and 2.1%, respectively.

The amount of 4,4'-MDA was 2.8% after 5 and 15 seconds.

The reactions of 2,6-TDI and water, or aqueous test ingredients,
were markedly quicker than those of 4,4'-MDI, and more diamine
was formed, with the exception of the DMSO/test ingredients
experiment.
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HERME S SITIZIAR DAV T IR —h methylenedipheny! diisocyanate

CASES 26447-40-5 26447-40-5

EE AFLUDTIZUNDAYIT R—b methylenedipheny! diisocyanate
SIIZIVAR-AA-D A )T —h (4,4-MDI), CAS No. 101-68-8; Diphenylmethane—4,4'diisocyanate (4,4'-MDI), CAS No. 101-68-8;
DITIZIVAR24-D A )T £—M2,4-MDI), CAS No 5873-54-1; diphenylmethane—2,4'-diisocyanate(2,4-MDI), CAS No 5873-54-1;
DITZIARY-22-04 )T 27—k (2,2-MDI), CAS No. 2536-05-2. diphenylmethane—-2,2'-diisocyanate (2,2'-MDI), CAS No. 2536-05-2.
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This paper reviews the available acute inhalation toxicity data for
MDI, and discusses its relevance to the hazard assessment
process.

The extremely low vapour pressure of MDI at ambient temperature,
makes it very difficult to generate an atmosphere of sufficient
concentration to cause toxic effects.

The early studies giving rat LC50 values of 178 micrograms/| and
370-380 micrograms/| (Chapter 5.1.2) may be of little validity as
the atmospheres were not well validated, the detection of the
aerosol concentration was indirect in one case, and the aerosol
distribution is unlikely to have been within the international
guidelines for such tests.

An acute inhalation LC50 study conducted by the International
Isocyanate Institute, as part of a full range of inhalation work, used
a continuous respirable aerosol having a mass mean aerodynamic
diameter (MMAD) of 2.1 micrometres. >95% of the aerosol was
respirable.

Polymeric MDI was chosen as the study compound as it

represented by far the most significant product in use.

LC50 (4h,rat)= 0.490 mg/|

MDIZE LB RS ERASNh -/ XL E LB LIZIE, 40~
120ugDREDITAVILEERT B, BIC, COTT7AYVILOYE
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FFPEEFFELLGEMN o1,
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EF, ZRENFBCEN O, EROEREHTITENTHES
CEFTAIRETH Do

In comparison the nozzles used for MDI-based spray applications
give aerosols having MMADS of 40-120 micrometres. Furthermore,
due to the physical properties of these aerosols, and the high
settling rate of such aerosols, a potential for exposure to acutely
toxic concentrations or doses does not exist.

Concentrations of MDI and polymeric MDI likely to cause acute
pneumo—toxicity are impossible to achieve under real-use
conditions, due to their very low vapour pressures.

T A o (LR — = s ) om — Exposure data from a wide range of applications and processes,
BEBLVTOERICET BRIENEET—4. . : ’
Berufsgenossenschaft der Chemischen Industive (BG Chemie)h\5 ;:z(:sr;:iav:o(anGm(r)nhg;ise;:zsgczr::wseizzct?;ith:eljEzesngs;:meZnstrate
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5 U# kL FEPA )
gggkfﬁ%}ié%ﬁtﬁgh%g;%sopA%a)Hygli%t’mx'i ISOPA, have reduced the potential for accidental exposures.
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HEBYES DI IABOA) TR —h methylenediphenyl diisocyanate

CASES 9016-87-9 CAS-No 9016-87-9

MEE BRFIITIAR-44-F )T FR—b, PMDI Polymeric diphenylmethane—4,4'-diisocyanate, PMDI
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BAFOITZIAR-44-CA YT F—F, PMDI, CAS-No
9016-87-9,

(#950% 88 2 {A4,4'-MDI, #J4%E & K24 -MDI, #934% 3-EE &K
MDI. #99% 4-{E & & {AMDI. balance hiZ &)

BT ZDHh: FEIRREE
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Polymeric diphenylmethane—4,4'-diisocyanate, PMDI, CAS-No
9016-87-9,

containing ca 50% monomeric 4,4'-MDI,

ca 4% monomeric 2,4'-MDI,

ca 34% 3-oligomeric MDI,

ca 9% 4-oligomeric MDI,

balance hi

Type: other: Respiratory sensitization.
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LREDFLEICOVNTOERB AFR R F R/ A FIZER
EE. FNEFN14/15,1.7/16,1.9/16THo1=,.
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The technical exposure criteria specified in OECD Guideline 403
and EC Guideline 92/69/EWG were fulfilled in so far as these were
applicable to this study.

Other recommendations (US EPA, 1988) were also considered, so
as to comply with internationally recognized procedures.

This study essentially conformed to the OECD Principles of Good
Laboratory Practice (GLP) according to Appendix 1 ChemG
(Bundesgesetzblatt [federal laws gazette] Part I, July 29, 1994).
The animals used were male, Wistar ICO:WU[IOPS CPB] rats, and
Hartley Crl: (HA)BR guinea pigs.

The target concentrations were 0,10,100, and 900 mg pMDI/m3.
Groups of 8 male rats and 8 female guinea pigs received a single,
low—to—high level inhalation exposure to aerosolized MDI-polymer,
hereafter referred to as test substance.

Rats and guinea pigs were simultaneously exposed, duration of
exposure 1 x 15 min (week 0); gravimetric concentrations: 0 (air
contol), 11, 108, and 835 mg/m3 air.

During the post exposure weeks 1, 2 and 4 an acetylcholine (ACh)
bronchoprovocation challenge exposure was performed on rats.
Guinea pigs were sacrificed approximately three weeks after
exposure to the test substance and blood was collected for
antibody determinations.

During the study, the body weights were determined at least once
per week and clinical signs were recorded daily.

During sacrifice of rats the trachea, lung, and lung associated
lymph nodes were collected for gravimetric (lung only) and
histopathological examinations.

Anti-MDI IgG1 was determined by enzyme-linked immunosor

The mass median aerodynamic diameters/geometric standard
deviations for the above exposures were 1.4/1.5, 1.7/1.6, and
1.9/1.6, respectively.

Rats and guinea pigs tolerated the exposure to concentrations up
to and including 108 mg/m3 air without mortality or conclusive
changes on body weight.

Directly after exposure, rats experienced a transient and mild
laboured breathing pattern, whereas guinea pigs appeared to be
normal after cessation of exposure.

Rats exposed to 835 mg/m3 air showed respiratory signs
(bradypnoea, laboured breathing pattern) up to postexposure Day 2
and a transient change in body weights (no mortality).

On the other hand, guinea pigs exposed to 835 mg/m3 air showed
respiratory signs (trachypnoea, laboured breathing pattern) up to
postexposure day 4.

Moreover, one out of eight guinea pigs died on day 1 as a result of
lung damage.

The decrease in body weights persisted throughout the
postexposure period, although the reduction was not statistically
significant.

Anti-MDI IgG1 antibody was increased in a concentration—
dependent manner in 108 and 835 mg/m3 groups.

The repeatedly performed acetylcholine bronchoprovocation test
on rats did not reveal conclusive or marked changes in bronchial
hyperreactivity, this was consistent with the histopathological
findings, i.e., the histopathological changes in the trachea, lung, and
lung associated lymph nodes were indistinguishable between the
groups.

It is said that rats and guinea pigs showed a different susceptibility
to aerosolized polymeric MDI and it appears that guinea pigs are
more susceptible to acute lung damage as a result of high—level
short—term exposure when compared to rats.

The tachypnoic response observed in guinea pigs could be taken as
indirect evidence for lower respiratory tract damage, corroborating
the notion that the airway dose in guinea pigs was markedly higher
when co

SYrBEIUVELEYMIES FMDIOI 7OV ILIZH L TRAEZ R
ZHERLz. s AE0EHIEEDOHR. EILEYNMIS VML
NTREMBE~ORZENLYSH o1,

It is said that rats and guinea pigs showed a different susceptibility
to aerosolized polymeric MDI and it appears that guinea pigs are
more susceptible to acute lung damage as a result of high—level
short—term exposure when compared to rats.
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HEBYMES DI IABA) TR —h methylenediphenyl diisocyanate

CASEHS -

fiEE DI IAB DAY T —hk, MDI Diphenylmethane diisocyanate, MDI

AR T34 no more data.
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S5ONHTIETEHEINF-BESERERXDEFRABTIE. 246 A D [In an epidemiological study of occupational dermatitis in 5 shoe

T—RIRERHE FEHEICHEMYRAE. BT, RU/NNYFTAM Thh=, factories, 246 workers were interviewed, examined, and patch
XEHRIIREXS R tested using standard and occupational pa
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FLILE— P S KA RS2 DEEE L. 20 DEHME In 2 workers with occupational allergic contact dermatitis,

S Tl Bﬁﬁ%)ﬂ'f')'7l/’f/?ﬁ;)ﬁ\ﬂl‘lzihéMDl'\@’%{’EbEﬂ&)Bhf‘ sensitization to MDI contained in a 2-component polyurethane
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HEBYMES DI IAB AL TR —h methylenediphenyl diisocyanate
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MESE MDI MDI

AR T34 no more data.
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The authors studied 15 subjects with occupational asthma due to
high molecular weight agents, or to diisocyanates.

Of those with diisocyanate-induced asthma, 2 were exposed to
MDL

The occupational asthma had been proved by specific inhalation
challenges (SIC) 2, or more, years before.

The subjects were re—exposed in the same way as for the initial
SIC.

If necessary exposure to isocyanates was spread over a few days,
due to the possibility of late asthmatic responses.

The exposure times were: day 1, 4min; day2, 30min; day 3, 2h.
Non-specific bronchial reactivity (NSBR) was assessed before, and
after, SIC.

Subjects had a decrease in their SBR if the total dose of agent
necessary to induce asthmatic reaction was greater by two—fold as
compared to the initial SIC.

At time of diagnosis, skin tests to common inhalants, and to the
relevant specific occupational agent, if available, were performed.
Sera were kept frozen for further analysis.

Subjects were again investigated at the time of the study by
questionnaire and SIC.

Skin tests to common inhalants, and to specific agents, were
repeated.

Sera were obtained to compare levels of specific IgE and/or IgG
antibodies to the specific occupational agent by enzyme—linked
immunosorbent

fER
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MDIIZ[E<ELI=2 A DRERE (2257 E<E A DN TN S, The 2 subjects exposed to MDI had been removed from exposure 2
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J I oo . SuE 3 - b
FmAR Esﬁgii&f:g{é%?;{ﬁ)wwﬁrm“ ThENOHBREIHR The diagnosis to study changes in NSBR were none, and reduced,
s e b A, S LS respectively.
l:r\j;h;;ﬁgfﬁ;”oﬂﬂlza ﬁ§§f?§£?€;};ﬁgﬁ}f In both cases NSBR was increased by the second SIC.
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methylenediphenyl diisocyanate

CASES

AFLIDITTZ NI T R—k, MDI

Methylene diphenyl! diisocyanate, MDI

PET
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no more data.
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This is a study of the workers in a plant producing parellel-strand
wood products, using steam injection technology.

There was a workforce of ca 100, with a turnover of 30—40 during
the study.

From plant start—up all personal sampling results were
undetectable, or <20 ppb MDI as an 8—hour time-weighted average.
Area samples were generally in acceptable ranges.

Due to problems during start—up it is very likely that MDI levels
were at times >20 ppb.

Respiratory symptoms were reported in the first few months, and
asthma was confirmed.

Ventilation modifications led to lower area sampling levels, but
further asthma cases occurred.

The 18 workers, studied over 32 months, were all referred by one
physician.

A few symptomatic workers refused referral and others refused
medical attention.

The referral examination consisted of a structured medical and
occupational history, physical examination, resting spirometry, and
a bronchial provocation test.

Methacholine bronchial provocation testing was done after
spirometry.

Airway resistance was measured at baseline, after inhalation of
nebulized saline, and after challenge with increasing methacholine
concentrations.

The measurements were by a

FER
6/18 complained of cough, 5/18 of dyspnoea, and 7/18 of both.
N N N === These symptoms arose within 12 months after initial employment.
;— o g -
%gé\%\;’]ﬁéf{;ﬁgﬁ%%%é%ﬁﬁ;g?ﬂ%ﬂﬁlt° 9/18 complained of symptoms only in areas of presumed higher
7 ~ =] ~o
9/18 IIMDIL N BB EE DN OB DH TIEREFA f<. goDnilee;zlds‘symptoms only when exposed to hot boards
i e o = b
%fgg@itsll);ar:;:g;fi%ﬁ?%lﬁg)ﬁaﬁi%ﬁ?—éﬁ"Ji:{k’&gﬁ:i The other 9/18 had symptoms after exposure to a variety of
. ° A FRLISR- " miscellaeous irritants.
T i 1 — /o < - - |Symptoms onset mostly occurred during the workshift, but several
b £ =57 = = . ko \ :
E%T;)IE:?@%,[;;’[l;;ﬁﬁgh@ﬁﬁﬁbfigléab?ﬁégf&?ﬁ*ﬂﬁéE,; workers reported only nocturnal cough or dyspnoea, especially
_ Wé%%(*ﬁ%éﬁé:&ﬁﬁ%éhgo N ’ early in symptom developmt'ent.

FS e FEALEDEBET. BRE- LBISEEN TS HR D ClhE er;):‘]tvrvi;la’Erted a decrease in symptoms at weekends, or days away
%%?ﬁ;g%ﬁ%&bﬁf’?ﬂ%ﬁg%\%%%%ﬁfE"&ETEE_ Li= 15/16 worlkers gave positive methacholine provocation tests.
lLL‘EJ:lfh\B‘f*ﬂB’r}gl l&llﬂa)%r#ﬂﬁ'"ﬁnana)%ﬁgli}f‘%1;/:f§);f' Over ca 18 months from start—up the approximate incidence of
- e = s 5 = 2z - |occupational asthma was 10%.
E?iilﬁ%féhiifﬁébrb\%)t""\bh%))\ﬁ%%@bttﬁn 1=+ IThie was increased to 16-18% based on estimation of the numbers

oty -° . e _ Ily exposed.
HEDIBIET, OSHA EEHERBENEMENS, Thizkde, 200 : o
3 @ 5 a e During the course of this study, there was an OSHA industrial
&%@?&%ﬁfﬂéfﬁﬁfﬁ)é&*ﬁnéﬂf“éo hygiene survey, which suggested that MDI levels were within
S ET RIFER applicable standards.
The estimated incidence of occupational
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HEBYES DI IABOA) TR —h methylenediphenyl diisocyanate

CASES 101-68-8 CAS No. 101-68-8

MEE STIZIVAR-44-D ()T F—b #li¥: 4,4-MDI, Desmodur Diphenylmethane—4,4'-diisocyanate pure, 4,4'-MDI, Desmodur 44M,
44M, CAS No. 101-68-8 X [IMDIFL R — CAS No. 101-68-8, or an MDI prepolymer;
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2 workers (23 and 28 years old) developed rhinitis and bronchial
asthma after occupational contact with the isocyanate MDI.

The first worker was exposed to pure 4,4'-MDI, and his complaints
had ceased on cessation of exposure with the exception of mild,
exercise—induced asthma.

He was not atopic, and gave a strong immediate asthmatic

= AN AR N ST
BEREORB ?_%%iﬁggg%fgii;ﬁgbtth%‘ RISTE—TIEMRL, BIE response on exposure to 4 ppb MDI for 5 min.
%::)1)\0)’%@%@%/]\3@0) HDI =B A% LT MDI FLAY7— The second subject had been minimally exposed to HDI trimer and
[ECEL T, o propolymer. ,
iy - 2 a . . er the cessation of exposure, about 6 months prior to
%;f;i??ﬁﬁg%ﬁ?%ﬁgﬁ%ﬂé\;ﬁ%?ﬁtﬁﬁﬁtﬁﬁto examination, he became asymptomatic.
N § - He was atopic, and gave a late asthmatic response
Z= M -
Eilﬁﬂﬂﬁﬂ%%-?—@ =
U=l
TSR =
- a ¢ a e N s |Positive skin prick test results for MDI-HSA, and IgE antibodies to
5:,[3(1yﬂféﬁizil-g:gﬂigﬁEE?@E&??&?%%&%EJ\; all isocyanate—HSA conjugates, were obtained in both cases, and
RG] EU%T&F?J:E%'IEO)UH"% @\&mﬁie*ﬁf_ " |the inhalation challenge test with MDI produced immediate and late
e e e e + |asthmatic reactions.
RIGHE gszéé:?ggiéﬁgéﬁzg(ozﬁ;gé;"gﬁ;c %}/47;\;7&@%&1 In the patch test and the stimulation assay of peripheral
= NG — A ST AN = 41 4 F-tv—44 =~ |mononuclear blood cells, a specific sensitization to the diamine
?)Z—#)éa,;j},uﬁ?;nIZE%[}?j:j—?%)f%ﬁ{;@fgg%tTig?E;?g’é MDA (in both cases) and to further amines (in one case), as well as
J:a"i‘a\;';)hf: = e to hydrolysates of the respective diisocyanates, was seen , which
= =° appears to be independent of the IgE response to isocyanate—
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Specific IgE, IgG and IgG4 antibodies against diisocyanate (IC) were
identified by means of CAP-FEIA (Pharmacia) in the serum of 112
patients suffering from IC asthma (MDI; HDI; TDI; group 1) that had
been proven by their anamnesis and by inhalation tests.

They were compared with 176 IC—-exposed employees from
different occupational groups that were divided into atopics with
allergic diseases of the respiratory tract (group 2) and non—atopic
test persons (group 3).

The comparison also included 60 healthy IC—exposed miners
performing pressing activities (group 4), 60 miners (no pressing
activities) not exposed to IC (group 5), as well as 52 test persons
("normal group”) (group 6) without any atopic predisposition , and
without any professional or extraprofessio

HERE D5 B

AR

I R I3 ETH R T —42
HER

BT R—MIR S HIFRIGEHUA(L: MDI, 12/46 (26.1%);
TDI, 6/29 (20.7%); HDI 5/37 (13.5%).

RZEG V=T (T IL—T) BT BHE. MDIFS KUTDIZIEEL
=WEBREDT IL—T (FIL—F 2+ 3), MDI, TDIFAZ<EE (U
L= NELVILILFBED2T IL—TF (JIL—T4+ 50\ Fh
IZHLTH, HFRMIC. eG4 MADFHERICELLVEL LFERS

Specific IgE antibodies against the respective diisocyanate were:
MDI, 12/46 (26.1%); TDI, 6/29 (20.7%); HDI 5/37 (13.5%).

As compared to the "normal group” (group 6), no significant
differences in the titres of specific IgG and IgG4 antibodies could
be found, either for the groups of test persons exposed to MDI and
TDI (groups 2 + 3), or for the groups of MDI and TDI asthmatics

ICI Holland BV_ Rotterdam

et R nEmot=, (group 1) and the 2 groups of miners (groups 4 + 5).
HDIZIESELI=7 RE— M DWERE (U IL—T2), [E<ELI=7+ HDI-exposed atopic persons (group 2), as well as exposed non—
E—TIIEVHERE (D IL—F 3). HDIFAFLEZ (T )L—TF1) |atopic persons (group 3) and HDI-asthmatics (group 1), showed
X, EBTIL—TIHEART, R MG BEVIG4IR(T IL—T |significantly higher titres of specific IgG and 1gG4 antibodies as
ONEEEMNE LGN EAERINT=, compared to the normal group (group 6).
T —T1THERIN =K E B X MDI 38/46 (82.6%); TDI, |The non-specific bronchial hyperreactivity found in Group 1 was:
24/29 (82.8%); HDI, 37/37 (100%); %I B8 MDI 38/46 (82.6%); TDI, 24/29 (82.8%); HDI, 37/37 (100%); controls,
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