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OECD/HPV Program , SIDS Dossier , assessed at SIAM13(6—
9 November 2001)
(http://cs3-hqg.oecd.org/scripts/hpv/)
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Sponsor Country: United States

1.03 A7) —EE

DETAILS ON CHEMICAL CATEGORY

1.1 — AR B EER

GENERAL SUBSTANCE INFOMATION

MEDIAT HRILEY organic

MEDE-ISBV-BREQEH |

YIE K EE (20°C, 1013hPa) A gaseous

HE(ES/FE%) > 9990 BE/EEY > 99.9 % w/w

B EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)

EZ

1.2 T4

IMPURITIES

1.3 A4

ADDITIVES

1.4 B4

SYNONYMS

MEA-1 (/o007 (Mono)chloroethene

hEH-2

Haa Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

EE

YMER-1 (ELH) 00T FLY (Mono)chloroethylene

hEH-2

H Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

&=

YE &1 1-/00IFLY 1-Chlorethylen

WEH-2

HE Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

&=

MEA-1 1-900xI7> 1-Chloroethene

WEH-2

HEa Akzo Nobel Chemicals b.v. Amersfoort Akzo Nobel Chemicals b.v. Amersfoort
BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

EZ




MEZ-1 1-/00IFLY 1-Chloroethylene

MEH-2

o Akzo Nobel Chemicals b.v. Amersfoort Akzo Nobel Chemicals b.v. Amersfoort
BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5=

MEA-1 yoa0ITry Chlorethen

WEH-2

HE Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)

EE

MEA-1 »aaITy Chloroethene

hEH-2

o Akzo Nobel Chemicals b.v. Amersfoort Akzo Nobel Chemicals b.v. Amersfoort
BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

&=

MEH-1 JAOIFLY Chloroethylene

ME£-2

H B Akzo Nobel Chemicals b.v. Amersfoort Akzo Nobel Chemicals b.v. Amersfoort
BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
Limburgse Vinyl Maatschappij Tessenderlo Limburgse Vinyl Maatschappij Tessenderlo
Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

EZ

MEA-1 IFLYE/ZASAE ethylene monochloride

hEH-2

o Limburgse Vinyl Maatschappij Tessenderlo Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

EZ

YMER-1 E/VO0O0TFLV monochlorethylene

hEH-2

o Limburgse Vinyl Maatschappij Tessenderlo Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

EE

ME %1 /00T monochloroethene

hEH-2

o Neste Oy Chemicals Porvoo Neste Oy Chemicals Porvoo
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

EE

YER-1 E/ZO0O0TFL2 monochloroethylene

hEH-2

H Limburgse Vinyl Maatschappij Tessenderlo Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5=

' -1 E=)L Mony!

hEH-2

HE Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

EE

MEHA-1 \IEE=)L vinyl chloride

s -2

o Neste Oy Chemicals Porvoo Neste Oy Chemicals Porvoo
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

EE

ME£-1 |vinyl chloride monomer

ME£-2

Iiﬁ1tﬁ‘:)b£/7—




Hig

Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

E=

1.5 Rk -HAR
QUANTITY

- BAE

1000 000k LAE

more than 1 000 000 tonnes in

REF

HE

)

)

"%

19994 ZH 1T B EEDHE N IE, LK (1E834.4TF R (184{8R>
R). FERRI%630.575 > (139fBRUR), BAIE344.15 (7586
BARUR). ZD Dt F Dbz (£1193.275 b2 (263FRUK),
19994 O tH 5} AY72 4 EERE 11 (E4£93002.275 +2(661.86{F AR
K)o

In 1999 capacity in North America is estimated at 8.344 million
metric tons (18.4 billion pounds), Western Europe 6.305 million
metric tons (13.9 billion pounds), Japan 3.441 million metric
tons (7.586 billion pounds), and other global regions 11.932
million metric tons (26.3 billion pounds). Worldwide production
capacity in 1999 was approximately 30.022 million metric tons
(66.186 billion pounds)

1.6 F&ER
USE PATTERN

FEARER BAT B3AT Type : type
hT3)— EHLER R D A& Category : Non dispersive use

TEHAEE

R&n%

H B8 EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)

&=

EAEE RAT 5T Type : type
Hh7ad)— FERCHER Category : Use in closed system

T REA®R

HEAE

i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

&=

FHRARER BT . T% Type : industrial
hyd)— BRI X ERtEYE Category : Basic industry: basic chemicals

TEMAE

Rga%E

H B EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

&=

FHRARBER BT . T%¥ Type : industrial
hFd)— E2IE . SRICAVGNS Category : Chemical industry: used in synthesis

T REAR

HEAH

e EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

&=

FHRARER AT T% Type : industrial
hFad)—RI)Y—(EHPF) L% Category : Polym ers industry

T EHH®

REa%

) EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau

Ispra (VA) Ispra (VA)

EZ

FHRARBER 947\:%5@ Type : use
AT3Y)—: R Category : Intermediates

TEHH®E

REa%

) EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau

Ispra (VA) Ispra (VA)

EZ

FHRARER 47 R Type : use

HTFI)— FD:PVCEED-ODE/T—

Category : other: Monomer for production PVC




TXHMAZ

AR 4E

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

E=

11 BEBLVANDORERFR
SOURCES OF EXPOSURE

REICHT HEHR AEEEILDRE Memo : Release from production
#& B8, VCELEIXFER TIThN5&EHEZTHA, LT=  |Remark : VC production normally is a continuous process that
MoT, REFRADVCHHIFEELTHESNTILNSEDIEA  |is conducted in closed systems. Therefore no defined sources
W BIIDOHA RS FERIZEY ., mRMSDMH E(£0.0001 |of atmospheric VC emissions occur. Additional exhaust-gas
ke/tATITIE T L=, scrubbing measures have reduced the emission from point
sources to drop below 0.0001 kg/t.
H Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
H8 ) (11)
&=
HEICET H1ETR AERAE/X—ORE. EE Memo : Release of residual monomers, trends
& . VCOEXTELKRERIEF-IZESLI-PVCEBIATHS. |Remark: The main emission source for VC is freshly
PVCIZFASESN-EA RN T-%. 5212, TS LUIMI  |polymerized PVC itself which, after leaving the closed
BRICEICEBIDRE/XI—ZREPAKRET S, ZOHHIEE |polymerization system, primarily releases its remaining
BEEROBICEFMEHRTNELZE A IS E(CK>THIHI |monomer content into the atmosphere during drying, storage
Nt=, BE/RX—DBRELAILIFIPVCDFIEFEIZ K> TEAL S, & |and processing. These emissions have been reduced by the
SIZ. VCOMHEIFPVCBEKRET 2B M THEIMMERKY |introduction of intensive degasification processes between the
)—F—%)THR—RIZEALIZEICK>TRA LT, polymerization and drying. The extent to which the monomer is
removed depends on the PVC type. Furthermore, VC
emissions have been reduced by the introduction of automatic
pressurized water cleaners for removal of PVC crusts in the
reactors.
Higg Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
Hi g (12) (13) (14) (11) (15) (12) (13) (14) (11) (15)
EZ
REICHT 51ER KOOI FLONA—/O0IFLUDESHEBDIEFRIE |Produced by degradation in the environment of several
EYMDREFTORREICEDER. chlorinated compounds like
trichloroethylene/perchloroethylene.
Higt Solvay S.A. Bruxelles Solvay S.A. Bruxelles
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
[
SEICHT 51FER AP BRMBLI1,2-0/00T8 0 OBDRICK>TROMNTZE |The product is obtained via thermal cracking of 1,2-
. PVCE D FIE TSUMINA TR T =T 8KEEHE S |dichloroethane, distilled and condensed. It is transferred via
ITHEINT=, piping or rail-tanks to the PVC polymerization plants.
s EVC INTERNATIONAL SA/NV Bruxelles EVC INTERNATIONAL SA/NV Bruxelles
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
[
FEICHT 51ER ®A Inhalation
gl Skin contact
e Limburgse Vinyl Maatschappij Tessenderlo Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
EE

1.8 BINTEHR
ADDITIONAL INFOMATION

BESHE

#R:67/548/EECHE
UMV FAT
Nota:D ZFDhdDRM: S
BEOHIR: T—4%L
RE4]): (45) BNAESIERITEETNNHD
(12) BT
SE4): (53) REEEITHIL - HARMICEBIORASZTEA
F95L
(45) BRDIZEFEIERDNBEEL, BELICELM
DEWMERITHILE (ARETHNIESNILETRT L)

Labelling : as in Directive 67/548/EEC
Symbols : F+T
Nota: D  other RM: S
Specific limits : no data
R-Phrases : (45) May cause cancer
(12) Extremely flammable
S-Phrases : (53) Avoid exposure — obtain special instructions
before use
(45) In case of accident or if you feel unwell, seek
medical advice immediately (show the label where possible)

BERERA

BEEFE

i(ﬁﬁ%ﬁﬁ@iﬁtﬁﬁ

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

E=




B

43#8:67/548/EECHR &
BIRISR FEHAME, HTI)—1
RE4]: (45) NAESIERITHETNLHD

Classification : as in Directive 67/548/EEC
Class of danger : carcinogenic, category 1
R-Phrases : (45) May cause cancer

BERBERA
FEb

AiE
XERAEDEEFELE A

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5=

[FRET Y 53%5:67/548/EECE® Classification : as in Directive 67/548/EEC
BERISR B Class of danger : extremely flammable
REZ4]:(12) BT R-Phrases : (12) Extremely flammable

BERBZRA

ER

XEkHE D FEHE A

8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

&=

BFD5 i

BERERR RERADEE:MAC (F5%) ) Type of limit : MAC (NL)
EE 1 FERBDTWAIE3 ppMo ENIRTHRENAEMEELT [Remark : TWA 3 ppm over 1 year period. Classified as
DEINTWS, EZHAVIT AT LDNFHRIEETHANET  |carcinogenic to human. A monitoring system must be available,
HY. . UTDREIZELEBRFZEENEZONDERETH |giving a warning when the following concentrations will be
% : 253 #8 T30 ppm; 204 #28 T20 ppm; 605 B T15 ppm, 18 |reached: 30 ppm over 2 minutes; 20 ppm over 20 minutes; 15
itz T8 ppmELLIFZFN LU LEDBREDIEILE ZIL~RFET |ppm over 60 minutes. Respiration protection should be
BYRINHDZEE L. FREREELFERTARETHD, available when there is a risk of respiration of vinylchloride

concentrations of 8 ppm or higher, over 1 hour.
EESi
XEkFAEDEFE A
i Akzo Nobel Chemicals b.v. Amersfoort Akzo Nobel Chemicals b.v. Amersfoort

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

Hi g @ @)

EZ

BFEa 5 _

BERBRRA ZRMFDEHE: MAK (F1Y) Type of limit : MAK (DE)
RAME: 3 ppm KT/ IKTR) Limit value : 3 other: ppm (vol/vol)
E:F1Y Country : Germany
HZ VCHLUPVCEEDEFNIIES Remark : Existing plants for VC and PVC production.

EE

Dok
XERAEDEEE B
g

EVC INTERNATIONAL SA/NV Bruxelles
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EVC INTERNATIONAL SA/NV Bruxelles
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hig ®) ®)

EE

B 5

BXERERR ZRMFDELE: MAK (K1) Type of limit : MAK (DE)
fRSR{E: 2 ppm (IKRFE/1ATR) Limit value : 2 other: ppm (vol/vol)
E: K1Y Country : Germany
&% Dt Remark : Otherwise.

BEEHE

XEkAEDEHFEEH

s EVC INTERNATIONAL SA/NV Bruxelles EVC INTERNATIONAL SA/NV Bruxelles
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

Hig [O) [O)

5=

BEF 58

BXERBERA? ERRFDEHE: MAK (F1Y) Type of limit : MAK (DE)
E:F1Y Limit value :
% : 1988 MMAKIE') Ak M Section I A 1IZHLVT, VCIE  |Country : Germany
REBMICEMBBEEELITEEMDOHIMELL TEEH SN T|Remark : In Section Il A 1 of the MAK-value list of 1988, VC
W3, is cited as a substance which, according to experience, may

cause malignant tumors.

EESE

XERAEDEHEHEH

8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5=




BERBERR?

SBRBRROFELH: MEL (EEH)

PRSE: 7 ppm

R a—)L: 8

5arE:1E

%% :MELGEE) TLEMDRARFERFIEL3 ppm (BFREAD
BEY) ERESN TS,

Type of limit : MEL (UK)

Limit value : 7 other: parts per million

Schedule : 8 hour(s)

Frequency : 1 times

Remark : MEL(UK) also stipulates an overriding annual
maximum exposure limit of 3 parts per million (time weighted
average)

XSk
Xk D EEH & B T
H Hydro Polymers Limited Newton Aycliffe, Co Durham Hydro Polymers Limited Newton Aycliffe, Co Durham

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

&=

BEF 558

BERERA ERRFADEE:TLV CRE) Type of limit : TLV (US)
fBRIE: 2.3 mg/m° Limit value : 2.3 mg/m®

BRLE

XEkAEDEHEHEH

HigE (5) (6) (5) (6)

&=

R :

BERERA RBRFDERE : TRK (F(1Y) Type of limit : TRK (DE)
fBRIE: 8 mg/m° Limit value : 8 mg/m®
ERERERRE 32 mg/m3 Short term exposure Limit value : 32 mg/m3
ATa—)L:15% Schedule : 15 minute(s)
SERE 4 Frequency : 4 times
E:RqY Country : Germany
#%E BEOVCELUPVCEETIZENDERE Remark : Limit value for existing plants for VC— and PVC -

production
EE SR
XEkFAEDEFE A
i Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

&=

R :

BERBERA FRRFADEFE:TRK (K1) Type of limit : TRK (DE)
PRFE:5 mg/m3 Limit value : 5 mg/m3
SRR ERRME: 20 mg/m3 Short term exposure Limit value : 20 mg/m3
Rroa—)L:15% Schedule : 15 minute(s)
SR 400 Frequency : 4 times
E:F1Y Country : Germany
BE: DD ITi5DORFAE Remark : Limit value for other plants

BEE

Vi
XEREAE DEEE & B {F

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

&=
BFELEE _
BERZRR KBERADOFELR: TRK (K1) Type of limit : TRK (DE)
PRFE: 8 mg/m’ Limit value : 8 mg/m°
BEE ERMTEHREE <15 mg/m’ Remark : annual average exposure < 1.5 mg/m>
BELE
XEkAE DB
o Wacker — Chemie GmbH Burghausen Wacker — Chemie GmbH Burghausen
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
&=
BEFEL 5
BERZRR REBADIESE: TOM: TWA Type of limit : other: TWA
PR FAE:5 ml/m° Limit value : 5 ml/m®
SRR ERFAE: 10 mi/m’ Short term exposure Limit value : 10 ml/m®
E: 74250k Country : Finland
BERE
XEkEAEDEFE A
H
5%
BEfF D58 _
BERBER REBRFRDIEE: ZOMMAC -ttg F524%) Type of limit : other: MAC —ttg (NL)
PR SR{E : 1 E#2 T3 ppm Limit value : 3 other: ppm over 1 year
BERE

X AR OTELAN




Hig

Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

H g8 @) @)
5=
BEF 558
BERZRR EERROELE: FoM: /Lo — Type of limit : other: Norwegian
FBRE: 3 mg/m° Limit value : 3 mg/m®
BEAE
XEREAE D EREH & B T
B Hydro Plast AB Stenungsund Hydro Plast AB Stenungsund
NORSK Hydro a.s OSLO NORSK Hydro a.s OSLO
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
EE
BELE
BERBRA RERFDIESRE: ZDHh: OEL (EEC) Type of limit : other: OEL (EEC)
FRSE : 3 ppm (IKFE/1KTR) Limit value : 3 other: ppm (vol/vol)
EH:%E Country : United Kingdom
EE S
XEkAEDEHEHEH
H g EVC INTERNATIONAL SA/NV Bruxelles EVC INTERNATIONAL SA/NV Bruxelles
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
H @) 8
&=
BREAE
BERZRR RERFOIEFE: ZD1Mth: OEL (EEC) Type of limit : other: OEL (EEC)
PRSUE : 3 ppm (IKFE/{KFE) Limit value : 3 other: ppm (vol/vol)
E: 427 Country : Italy
EE50
XEREAE D EREHE B T
s EVC INTERNATIONAL SA/NV Bruxelles EVC INTERNATIONAL SA/NV Bruxelles
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
Hi g (9) (9
EZ
BELE
BERBRRA REBRRORE: Z0Mh: VME Type of limit : other: VME
PRAR(E:7.7 mg/m3 Limit value : 7.7 mg/m3
EH: 752X Country : France
{H& 1980 FE LIRIIC TE AL SN =B SN T-{E, Remark : Authorized value for industrial sites built before 1980
EELE
XERAEDEHFELE A
i Atochem Paris la Defense Atochem Paris la Defense
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
Hi g (10) (10)
&=
BES%
BERERR RERFDEE: €01 VME Type of limit : other: VME
FBSR{E:2.6 mg/m’ Limit value : 2.6 mg/m°
E: 750X Country : France
B 1980 F LIRRIC T X AthICHEII SNz AESNI-E, Remark : Authorized value for industrial sites built after 1980
BRLE
XEREAE QEREHE A
8 Atochem Paris la Defense Atochem Paris la Defense
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
Hge (10) (10)
EE
BEFF 4R 23R KBwS (F1Y) Classified by : KBwS (DE)
RRE: KBwS (K1) Labelled by : KBwS (DE)
BRISR 2 KEFLME) Class of danger : 2 (water polluting)
EH:F1Y Country : Germany
%% : Katalog—Nr. 462 Remark : Katalog—Nr. 462
BERZRF
BES%
XERRE D #EH & B T
His Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
Hge (16) (16)
Bz KEER WATER POLLUTION




B

D¥EE: KBwS (KAY)
BRISR: 2 OKEBEME)
% : Kenn-Nr. 462 (Wassergefahrdungsklasse — WGK)

Classified by : KBwS (DE)
Class of danger : 2 (water polluting)
Remark : Kenn—Nr. 462 (Wassergefahrdungsklasse — WGK)

BERERR

BEEHE

XEkEHE QFEEE A

HE Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

Hi g (17) (18) (17) (18)

®E KEER WATER POLLUTION

BENE D5 ZDfth:Hoechst AG Classified by : other: Hoechst AG
FRE : ZDfth:Hoechst AG Labelled by : other: Hoechst AG
BIRISR:2 KEFLME) Class of danger : 2 (water polluting)

BERZERR

BEEHE

XEREHE D FREH & B T

H Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

Hga (19) (19)

®E KEER WATER POLLUTION

BELE

BERZERR

BEESE

XEREAE D EREHE B T

i BASF AG Ludwigshafen BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

H 8 (20) (20)

e EXKENT—F MAJOR ACCIDENT HAZARDS
%1% : Stoerfallverordnung (F1*Y) Legislation : Stoerfallverordnung (DE)
MEDYR~DIBE: HY Substance listed : yes
{i§# : Stoerfall-Stoff-Nr. 315 Remark : Stoerfall-Stoff-Nr. 315

BELE

BERZRR

BEEHE

XEREAE D EEHE B T

Higt Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

Hig (21) (21)

wE EAKFENY—F MAJOR ACCIDENT HAZARDS
%12 : Stoerfallverordnung(F 1Y) Legislation : Stoerfallverordnung (DE)
MEDYARA~DIBE HY Substance listed : yes
{#% :Nr. 54 Remark : Nr. 54

BES%

BERBERA

BEEHE

XERAEDEHFELE A

H 8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

Hig (16) (16)

wE EAKFENY—F MAJOR ACCIDENT HAZARDS
%12 : Stoerfallverordnung(F 1Y) Legislation : Stoerfallverordnung (DE)
MEDYRA~DIBE: HY Substance listed : yes
E:F1y Country : Germany
{%% : Anhang Il Nr. 315 (181tE =)L) Remark : Anhang II Nr. 315 (Vinylchlorid)

BEF 58

BERERR

BEEHE

XEkEAE QFEHE A

HE Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

Hge (21) (21)

"= EAKENT—F MAJOR ACCIDENT HAZARDS
;%1% : Stoerfallverordnung(F 1Y) Legislation : Stoerfallverordnung (DE)
MBEDADIBE: HY Substance listed : yes
{8 :Kenn-Nr. 315 Remark : Kenn—Nr. 315

BEENLE D3EE TA-Luft (FAY) Classified by : TA-Luft (DE)

FRE TA-Luft (FAY)
FoN—: 2.3 (FENAKHE)
fERISX 1

Labelled by : TA-Luft (DE)
Number : 2.3 (carcinogenic substances)
Class of danger : III




BERBERA

BEEHE
XEkAEDEE LA
H BASF AG Ludwigshafen BASF AG Ludwigshafen
BASF Antwerpen N. V. Antwerpen 4 BASF Antwerpen N. V. Antwerpen 4
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
w5 AKRER AIR POLLUTION
[FREPE ] 2 ERE  TA-Luft (R1Y) Classified by : TA-Luft (DE)
FrE TA-Luft (F1Y) Labelled by : TA-Luft (DE)
FUN—23 (EHBAEME) Number : 2.3 (carcinogenic substances)
fERIS X1 Class of danger : III
{i%% : Erlaubte Emission: 5 mg/ma; TA-Luft vom 27.02.1987 Remark : Erlaubte Emission: 5 mg/ma; TA-Luft vom 27.02.1987
BERZRR
BEEHE
XEkAEDEHEHEH
HE Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
Higa (19) (19)
®E ASER AIR POLLUTION
[FREPE ] 2ERE  TA-Luft (R1Y) Classified by : TA-Luft (DE)
FrE TA-Luft (F1Y) Labelled by : TA-Luft (DE)
FoN—:23 (EMNAEDE) Number : 2.3 (carcinogenic substances)
fERIS X 11 Class of danger : III
E:F1Y Country : Germany
BERERA
BEEHE
XERAE D &S B
1 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
Hi g (16) (16)
ik ARG AIR POLLUTION
BEN FE TA-Luft (1Y) Classified by : TA-Luft (DE)
FUN—:23 (EHAEME) Number : 2.3 (carcinogenic substances)
BERISR 1 Class of danger : III
{2 : Erlaubte Emission: 5 mg/m° TA-Luft vom 27.02.1987 Remark : Erlaubte Emission: 5 mg/m> TA-Luft vom 27.02.1987
BERZRR
BEEHE
XEREHE D #REH & B T
HE Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
Hig (18) (18)
EE ARFR AIR POLLUTION
B 5
BERZERR
BEE

Vb
XEREE D EEEE A
Hig

Akzo Nobel Chemicals b.v. Amersfoort
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Akzo Nobel Chemicals b.v. Amersfoort
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

£33 Wassergefahrdungsklasse (K"K & 57 58) : 2 OKEBH [Wassergefahrdungsklasse (German water pollution
MB); HZAT F\—: 462 classification): 2 (water polluting); Catalog no.: 462

BES%

BERZRF

ER/SE

XERRE D #EH & B T

H Solvay S.A. Bruxelles Solvay S.A. Bruxelles
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

"E ZHuf% %k (20°C. 101 kPa): CONVERSION FACTORS (20 deg C, 101 kPa):
1 mg/m3 =0.39 ppm 1 mg/m3 =0.39 ppm
1 ppm = 2.56 mg/m3 1 ppm = 2.56 mg/m3

BEF 58

BERERR

BEES

XEkEAE QEREHE A

H 8 SHELL FRANCE Rueil Malmaison SHELL FRANCE Rueil Malmaison

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)




"=

AIRETHNIT, B, BUR, UHA1TIL, ZD1h: &S
%‘EEG)EE‘ B, HT SRR R FIFIEREREALVELC

LT FIELoMYEBBAL . LRE NI AT ORE,

For disposal, recover or recycle, if possible. Otherwise :
evaporate.

Do not use oxygen or compressed air for filling, discharging
and handling the product.

BHEREORLELTEITS, Keep containers tightly closed and in a cool, well ventilated
BREHET, place.
FUREIY BRS, Avoid electrostatic discharge generation.
NIEZEHTD, BB1E, Extinguish any naked flames.
Z2FTTRE, Remove ignition sources.

Avoid sparks. Do not smoke.

Keep under nitrogen.
E PR R EE 5 5 International Transport Classification
EEES: 1086 UN number : 1086
IR 2.1 Class : 2.1
arEgN—7: - Packing group : —
EXE@EEMBEA EEE=L, fiflshi-? Proper shipping name : Vinyl chloride, inhibited.
#E (IMO) Sea (IMO)

BEELEME  LMNE
DURIL AT R

%38/ % (ADR/RID)

JIR: 2

IBH: 3 %)

UL ATERES X

EXEERBL EEE=)L, HfEhi-2
Kemler plate : 239/1086

2K (IATA/IACO)
EEES:1086
S5 R:21
agEsTNL—F -
UMV AT EREA R

Marine pollutant : NO
Symbol : Flammable gas.

Rail/Road (ADR/RID)

Class : 2

Item : 3 ?c)

Symbol : Flammable gas.

Proper shipping name : Vinyl chloride, inhibited.
Kemler plate : 239/1086

Air IATA/IACO)

UN number : 1086

Class : 2.1

Packing group : —
Symbol : Flammable gas.

BELE
BERZRR
BEEHE
XEREAE D EEHE B T
o AISCONDEL, S.A. Barcelona AISCONDEL, S.A. Barcelona
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
e IMO/IMDG 935X 2 IMO/IMDG Clase 2
N? ONU 1086 RID/TPF y ADR/TPC Clase 2,3?C N? ONU 1086 RID/TPF y ADR/TPC Clase 2,3?C
BF 5
BERZERR
EEFP

Vb
XEREE D EEEE A
Hig

Hydro Polymers Limited Newton Aycliffe, Co Durham
EUROPEAN COMMISSION - European Chemicals Bureau

Hydro Polymers Limited Newton Aycliffe, Co Durham
EUROPEAN COMMISSION - European Chemicals Bureau

Ispra (VA) Ispra (VA)

e A TEIR: Transport information:
B FEDETBEI—IFTILII18b DA H—T1BHT=YT |Substance transported from port storage terminal by road in
10BN ER TEHIEIND, HTDERSH—%RMDIE |18 tonne tankers at an average frequency of 10 tankers per
FHES KU EKERA LR TR LIz/L—FTH#BEIT HELVS |day. Control measures consist of use of dedicated purpose—
EHEERNELON TS, built tankers travelling along routes authorised jointly by local

regulatory authorities and emergency services.

BFELEE

BERTERR

EEAZ

XARSHE D EEHE B T REZAT AEH LV ER Type of search: Internal and external

H Bt PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN

E=

BEFEL 5

BERERA

EEAZ

XEREAEDEFE B

Hge (22) (22)

eSS LEa— REVIEWS
AE:ATSDR Memo : ATSDR

2. R RIMEIR

PHYSICAL CHEMICAL DATA

2.1 BhsS

MELTING POINT

HEBYMER

CASES

HHESE

AR

HiE

GLP T—3%HL no data




RBRETLF

[1986

[1986 |

EREH

R

BE: °C

-153.8 °C

FEITFESNTLVEL Method not specified |

-153.8 °C

nfE:. °C

[AIAY.4

no

HFE:  °C

[AIAY.4

no

=0
0 aff

EIR

E8EHROT

(2) FIRfF CIEREMESHY

(2) valid with restrictions

{E3E 1 D HIHIIRERL
Hs

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| FCHk

(23) (24)

(23) (24)

&=

HEME S

CASEE

MES

IR

A&

Z Ot FESH TLVELY

other: not specified

GLP

T—ABL

no data

RERE(To-F

SHEREH

-153.7 °C

-153.7 °C

R
ERERa7

(2) HRTEEEHY

(2) valid with restrictions

{ERE 1 D HI WL
Higg

Elf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EIf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B CHk

(25)

(25)

EE

HEYES

CASEE

HMES

SEIR
5

GLP

BERE(TF

-153.7 °C

-153.7 °C

EREERa7

(@) HRRTEREEHY

(2) valid with restrictions

E 814 O 1 R L

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| BTk

(18)

(18)

e

22 8
BOILING POINT

HERYE £

CASEE

MEE

ER

Hik

GLP

RERE(To-F

HEREH

HBR

#Hm: °C

-134°C

-134°C

EA

nfE:. °C

#Eam

EIR

EEHRIT

@ HIRFFCIEEESHY

(2) valid with restrictions




1S3 1 D HIHT IR L

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B SR

(18)

(18)

BEZ

23 ME(LLE)

DENSITY (RELATIVE DENSITY)

HERYE S

CASEE

MESE

R

ik FEFHESA TN Method not specified
GLP T—5%L no data

SRERZ 1T o1& 1986 1986

BRI

R 0.964 g/cm® 964 g/cm®

L Ewi EE density

mE(°C) -10 °C -10°C

JERR

EEERa7 (2) HIRfF TIEFEHHY (2) valid with restrictions

E38 1 D HI MR L
1

e

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| X #k (23) (23)

EE

HEBYMER

CASE=S

T

SEIR

Vab: FEFHESA T Method not specified
GLP T—H%L no data
HBREToE 1986 1986

AHEREN

BwR 0.911 g/cm’ 911 g/cm®

B4T HE density

BE(°C) 20°C 20°C

JERR

EFEHRIT (2) HIRft CiEsEMEHY (2) valid with restrictions

{ERE1E O FBTAR AL
s

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| X #k (23) (23)

&%

AHERYER

CASE=S

T

JERR

Vb FEFEBESA T Method not specified
GLP T—3%L no data
HEBRE{ToE 1986 1986

RSN

R 0.969 g/cm’ 969 g/cm’

BAT ZE density

BE(C) -14.2°C -14.2°C

JERR

EEERa7 (2) FIE{t TIEEEHY (2) valid with restrictions

{E3E 1 D HIWIIRERL
g

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| BTk (24) (24)

5%

HERYER

CASE=S

HHEE

JERR

ik FEIFHESA TN Method not specified
GLP T—3%L no data
AEREIT oI 1986 1986
AEREM

R 0.947 g/cm® 947 g/cm®




24T HE density

BE(C) 0°C 0°Cc

SERR

EEHROT () IR CIEREEHY 2) valid with restrictions

(SR8 D HIWIIRERL
s

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| XAk (23) (23)

e

HERME A

CAS%EE

HHEE

EE

HiE ﬁ,f(iﬁiéhfb\&b‘ Method not specified
GLP —37%L no data

EE e s 1986 1986

SRERZE 4

L 0.929 g/cm’ 929 g/cm’

L Ewi EE density

BE(C) 10°C 10°C

SERR

EEHEROT () IR CIEREEHY (2) valid with restrictions

{ERE1E O HIBTAR AL

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

5| X #k (23) (23)
&=
SERME R
CASEE
HHEE
EE N
HiE Z DMt B ESN T other: not specified
GLP T—3%L no data
MEBREITO-E
HEREH
HR 8 kg/m° 8 keg/m°
[B4T BE density
REAEE Vapour density
REE(°C) 15°C 15°C
Y £ 73:2900hPa Pressure: 2900 hPa
EFEHRIT (2) HIRft CiEsEMEHY (2) valid with restrictions

{ERE1E O FBTAR AL
s

EIf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EIf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| FSCHk

(26)

(26)

®E

HERYE#

CASEHS

MEE

R

Bk

GLP

éﬁﬁ’&ﬁof‘i
%z

0.9106 g/cm’

9106 g/cm®

HE

density

20°C

20°C

HETEX:IT

(2) FIRfFciEEEHY

(2) valid with restrictions

{E3E 1 D HIWIIRERL
g

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| R CHk

(18)

(18)

®=&

RAEIZE T %5REA

Angaben beziehen sich auf die Flussigphase

HEME S

CASES

fMESE

IR

B




GLP

REREITLF

AEREM

#ER 2.598 2.598

B147 R ZEE relative density
BE(C) 20°C 20°C

AR

EEERI7 (2) #IRRft CIEREMEHY (2) valid with restrictions

E38 1 D HIHTIR L
1

e

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| X #k (18) 18

£35S ZRICET 2R KRIAZE 1013hPalZHF5 Relative Gasdichte bezogen auf Luft; bei 1013 hPa
HERME A

CAS%EE

HHEE

EE

ab FERIFHFESN T Method not specified
GLP T—A%L no data

HERET-E 1986 1986

AEREN

(LS 0.872 g/cm3 .872 g/cm3

247 BE density

RE(C) 40°C 40°C

SERR

EEERaT () IR CIEREEHY (2) valid with restrictions

Eﬁﬁﬁd)*m’fﬂﬁ%

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| F 3Rk (23) (23)
&=
24 RRE
VAPOUR PRESSURE
SHERME R
CASEE
S
EE
Hik Z Dt GRITE) other (measured)
FEFEESA TN Method not specified
GLP T34 no data
HERE{TOLF 1986 1986
AEREN
#E |
ERE 3330 hPa 3330 hPa
BE: °C 20°C 20°C
SR °C
frtl
EE
E3EHEROT () KR CIEREEHY (2) valid with restrictions

{ERE1E D IR
g

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| BTk (24) (24)
5%
HERYER
CASE=S
HHEE
JERR
Fik ZDHh GRITE) other (measured)
FEIEFESNTLVEL Method not specified
GLP T—3%L no data
HERE{To-F 1986 1986
SEREM
73] e
ERE 510 hPa 510 hPa
BE: °C -30°C -30°C
nfE:  °C
fasm
AR
EEHRI7 (2) #HIRf CIEREMHY (2) valid with restrictions

1S3 1E D HIHT IR L




Hig

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| ATk (24) (24)
&%
HERME R
CASES
HHEE
JERR
Hik ZDHh GRITE) other (measured)
FERIFFESN T Method not specified
GLP T—3%L no data
HERE (T F 1986 1986
AEREN
#E |
ERE 780 hPa 780 hPa
BE:  °C -20°C -20°C
»fE:  °C
155
SERR
EEHEROT (2) HIRft CIEEMHEHY (2) valid with restrictions

{E3E 1 D HIWIRERL
His

Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

5| A SCak (24) (24)
&=
SERME R
CASEE
HHEE
EE N
Ak Z Dt GRITE) other (measured)
FEFEESA TN Method not specified
GLP T—3%L no data
HERE{ToLF 1986 1986
AEREN
®E |
ERE 1150 hPa 1150 hPa
BE:  °C -10°C -10°C
ofE:  °C
[l
EE N
EEHEROT ) HIRACIEREEHY (2) valid with restrictions

E RE 14 O 1 AR L

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| FASCak (24) (24)
[
HERMEA
CASES
HHEE
SR
Hik Z Dt GRITE) other (measured)
FEFEESA TN Method not specified
GLP T—3%HL no data
MEREIT o 1986 1986
SEREM
73] e
ERE 1180 hPa 1180 hPa
BE: °C -10°C -10°C
nfE:  °C
fasm
AR
EEHRI7 (2) #HIRRf CIEREMHY (2) valid with restrictions

{ERE1E O HI BT AR AL

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| BTk (23) (23)

5=

HERYER

CASE=S

HMEE

JERR

Fik ZDHGRITE) other (measured)
FERIFFESN TR Method not specified

GLP T—3%L no data




HAEBREToE [1986 [1986 |
SHEREH |
fBE
ERE 1650 hPa 1650 hPa
BE:  °C 0°c 0°C
»fE:  °C
[t
JERR
EEHERa7 (2) #HIRft CIEEMEHY (2) valid with restrictions
{ERE D HIBTRBL
H Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| X #k (24) (24)
EE
HERYES
CASESE
HMEE
AR
HiE Z D GRITE) other (measured)
FEIFEFESNTLVEL Method not specified
GLP T—3%L no data
HEREToE 1986 1986
HEREH
5 |
ERIE 1670 hPa 1670 hPa
RE:  °C 0°c 0°Cc
nfE:.  °C
iR
SERR
ST (2) KRR CIEREMEHY (2) valid with restrictions
{E381E O HI IR HL
i Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCHk (23) (23)
&=
HERYEHA
CASEE
MEZE
SR
ik ZOMh GHE) HFTESA TN other (calculated): not specified
GLP T—3%L no data
HERE{TOLF
HEREH
71 e —
ERE 1750 hPa 1750 hPa
BE: °C 0°C 0°C
g °C
EE
EEHRTT (2) #IRR{F CIEEEHY (2) valid with restrictions
{ERETE D HI TR
H 8 EIf Atochem EIf Atochem
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| BTk (26) (26)
5=
HERYE A
CASES
HESE
X
Fik ZF Dt GRIRE) other (measured)
FEIEFESNTLVEL Method not specified
GLP T—3%L no data
HERE{To-F 1986 1986
HEREH
#2 A —
ERE 2430 hPa 2430 hPa
BE: °C 10°C 10°C
2R °C
thiR
JERR
BT &= (2) HIRf CIEE@EMEHY (2) valid with restrictions

1S3 1E D HIH IR L




Hig

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| FAX#E (24) (24)
E=
HEBYMER
CASES
HHESE
AR
Ak Z D GRITE) other (measured)
HEIFEFESNTLVEL Method not specified
GLP T—3%L no data
HEREToE 1986 1986
AEREN
#E |
ERE 2450 hPa 2450 hPa
mE:  °C 10°C 10°C
2R °C
15:m
SER
EEMERa7 (2) #HIRft ClEREMHY (2) valid with restrictions

E #5140 $I TR HL

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| FA SR

(23)

(23)

[k

HERYE#

CASEE

MEE

S

ﬁl

GLP

AEBREIToLE

SHEREH

#ER

ERE

3330 hPa

3330 hPa

BE:  °C

20°C

20°C

7. °C

=0
0 aff

SEIR

ERERa7

@) HRCEEEHY

(2) valid with restrictions

{E3E 1 D HIHIIERL

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| Bk

(18)

(18)

el

HEYE £

CASEE

HMES

SR

Vb

Z 0 GHE) FESN TLELY

other (calculated): not specified

GLP

T—5%L

no data

AEBREToLE

SEREH

#HER

ERE

3400 hPa

3400 hPa

BE:. °C

20°C

20°C

7fE:. °C

G

SRR

EmERa7

(2 HIRFFCIEHEMESHY

(2) valid with restrictions

E 5 1% O $I TR HL

Elf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Elf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| BTk (26) (26)

5=

HERYER

CASES

HMEE

JERR

Fik ZDHh GRITE) other (measured)
HERIFFESN TR Method not specified

GLP T—3%L no data




REREITLF

[1986

[1986

SEREM

B

ARE

4510 hPa

4510 hPa

mE: °C

30°C

30°C

ofE:. °C

E =D
10 aff

ERR

ErEERa7

(@) HRFTEEEHY

(2) valid with restrictions

E #5140 $I TR HL

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| X #k (24) (24)
=
HEBYMER
CASES
T
AR
HiE Z D GRITE) other (measured)
FEIFFESNTLVEL Method not specified
GLP T—2%L no data
HBRETOE 1986 1986
AR
®E |
ERE 5980 hPa 5980 hPa
BE. C 40°C 40°C
ofE:  °C
155
SERR
S EHEROT (2) KRR TIEREMEHY (2) valid with restrictions

{ERE1E O FBrAR AL

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

5| FAX#k (23) (23)
EZ
HEBYMER
CASEE
HEE
SEIR
ik Z D GRITE) other (measured)
iR ESN TV Method not specified
GLP T—53%L no data
AERT T 1986 1986
SEREN
#R e —
ERE 6000 hPa 6000 hPa
BE. _C 40°C 40°C
7fE:. °C
et
SERR
SRR 7 (2) IRt CIEEMEHY (2) valid with restrictions

E RE 14 O I R L

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| R CHk

(24)

(24)

E=

HERME S

CASES

MESE

EIR
b

GLP

SAEBREToE

SRERZ

HER

ERE

6250 hPa

6250 hPa

BE:. °C

40°C

40°C

7fE:. °C

FEam

ERR

ErERa7

(@) HRFTEEEHY

(2) valid with restrictions

1S3 1E D HIH IR L




Hig

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B SR

(18)

(18)

BZ

HERME %

CASEE

MEE

ER
Ak

ZOMGHE) HFEShTLVRL

other (calculated): not specified

GLP

T—ALL

no data

HBRETOLE

ERGEH

R

AERE

7600 hPa

7600 hPa

RmE: °C

48°C

48°C

»fE:  °C

B

ER

EREERa7

(2) HIRRTTEREEHY

(2) valid with restrictions

E #5140 $I TR HL

EIf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Elf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| X #k (26) (26)
EE
HEBYMER
CASEE
T
AR
ik Z D GRITE) other (measured)
FEIEHESNTLVEL Method not specified
GLP T—3%L no data
MBRTIT oI 1986 1986
SER S
72 e
ERE 7560 hPa 7560 hPa
EE. C 50°C 50°C
2R °C
#55m
SERR
[F T = (2) HIRRft CIEsEMHEHY (2) valid with restrictions

E RE 14 O 1 AR L

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| Bk (23) (23)

&%

2.5 D E %% (og Kow)

PARTITION COEFFICIENT

SBRMES VC 99.96 % VC 99.96 %

CASES

MESE ¥ 200 A%2(320 ppm) H LY n-T322(54 ppm) Impurities: Chloromethane (320 ppm) and n-Butan (54 ppm)

SEIR

Hik OECD HARSA42107 "N BRI (A% /—)L/7K), 75X |OECD Guide-line 107 “Partition Coefficient (n—octanol/water),

RESE” Flaskshaking Method”

GLP [AAY4 no

HERE{To-F 1981 1981

SEREM

73 e
Log Kow 1.58 1.58
BE: °C 22°C 22°C

il néml

AR

EEHRI7 (2) #HIRRf CIEREMHY (2) valid with restrictions

E 5 1% O $I TR HL

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| BTk

27

(27)

e

HERMEH

CASEE

MEE

ERR
b

Z0ih GtH)

other (calculated)

GLP




REREITLF

[1989

AEREM |
faR

Log Kow 1.36 1.36

BE: °C
fasm
ER Hansch and Leo 1979; Leo et al. 1988IZH(>TEt&ELT-, calculated according to Hansch and Leo 1979; Leo et al. 1988
EEMHERIT (2) IRt ClEEMEHY (2) valid with restrictions

S8 D HIWIIRERL
His

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B CHk

(28) (29)

(28) (29)

&=

26.1 KRB (BEEREST)

WATER SOLUBILITY & DISSOCIATION CONSTANT

AERME A
CASEE
HHEE
EE
ik ZDM:FHESN TV other: not specified
GLP T—3%L no data
HBRETOLE 1986 1986
HEREH
#E |
KRR 1.1g/1 1.1 g/
EE. T 20°C 20°C
pH
:ﬂjﬁ'lﬁﬁ@%ﬁf%!ﬁ
i aff
EIR EE ELVVEREE Qualitative : of low solubility
S3EHERTT (2) KIR TIEREEHY (2) valid with restrictions

{ERE1E O FBrAR AL

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

5| B Sk

(24) (30)

(24) (30)

wE

R E 2

ECYE

ﬁlf'fi

ﬁl

BE:. °C

GLP

SEREH

SAEBREToLE

#ER

o+ =0
1 aff

SRR

EmEEza7

{E3E M D HIHIIERL
8

B X

BEZ

HERYMES

CASES

HEE

IR

HiE

AEBFESATHEN

Method: not specified

GLP

T—5%L

no data

HBRETOLE

1986

1986

HEREH

R

KBRRE

0955 &%

.95 weight %

BE: °C

15°C

15 °C

pH
fﬁﬂ'lﬁﬂ%@%ﬁfﬁ%!ﬁ

i G

EH:RAVCHDERET

Pressure: under th e vapour pressure of the liquid VC phase.

EmERa7

(2 HIRFFCIEHEMESHY

(2) valid with restrictions

{ERE1E O HI BT AR AL

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| Xk (23) (23)
e
SHERYME




Bl—1*
b

BE: °C

GLP

SEREM

HBERE
1 ]

g
)

EIR

EEHERIT

{ERE1E O HI BT AR AL
Hi 8

5 X

&=

HEME S

CASEE

MES

IR

ﬁl

GLP

RERE(TF

SEREM

R

KB

272 g/|

BE: °C

20°C

7

pH
pHAIERDYERE

o

ER

1013 mbar

1013 mbar

EEERa7

(@) HRCEEEHY

(2) valid with restrictions

{ERE M D HI WL
Higg

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B CHk

(18)

(18)

k]

R B E 20

SERME

B —1*
5

BE:  °C

GLP

FERE M

HEREToF

R

Faam

EEN

EmEERa7

{E3E 1 D MR
Hi8

5| Bk

el

HEYE £

CASEE

HMES

SER

ik

HE BESATHEN

Method: not specified.

GLP

T—5%L

no data

RERETE

1986

1986

RS

R

KBRRE

0915 &%

915 weight %

BE: °C

20.5°C

20.5 °C

pH
fﬁﬁ'lﬁﬂ%@%ﬁf% E3

iR G

R EH:BRAVCHDEARET Pressure: under the vapour pressure of the liquid VC phase.
E3EMERDT (2) HIFR CIEFEHEHY (2) valid with restrictions

E 5 1% O TR HL

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| R CHk

(23)

(23)

&=

FREE T3

SAERME

[ —1%

Vabi

BE: °C

GLP




SER R

RERETLF
[

g
)

EIR

EEHERIT

{ERE1E O HI B AR AL
Hi8

5| FXHk

E=

HEME S

CASEE

MES

IR

HiE

Z Ot FESN TLELY

other: not specified

GLP

F—AHL

no data

RERE(TF

SEREM

R

KIBERRE

mE: °C

1.1 g/l
5)

11 g/1
25

EIR

EEHRT

@ HRFFCIEEMESHY

(2) valid with restrictions

S8 D HI WL
Higg

Elf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EIf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B CHk

(26)

(26)

k]

R B E 20

HBNE

B —1%

Bk

BE:  °C

GLP

FEREM

HERETF

[

Eam

EEN

EmEERa7

{E3E 1 D HIHTIRRL
Hi8

5| Bk

el

HEYE £

CASEE

HMES

SEIR
Bk

HE BESA TR

Method: not specified

GLP

T—5%L

no data

RERETF

1986

1986

SERE

#ER

KBRE

089E &%

.89 weight %

BE: °C

29.5°C

29.5 °C

pH
pHAIERDYEEE

)
ER EH:BRAVCHOERET Pressure: under the vapour pressure of the liquid VC phase.
E3EMRa7 (2) FIRRfT CIEREMHY (2) valid with restrictions

{E3E 1 D HIWIIRERL
His

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| FA SR

(23)

(23)

]

fR B 7 20

HERME

E—tf

Hik

RE: °C

GLP

HEREH

REBRETo-F

#ER

FEam




EIR

EFEMRIT

1S3 1 O HIHT IR L
Hi8

B B

lEZ

262 RERAN
SURFACE TENSION

2.7 51K g GRAK)
FLASH POINT(LIQUIDS)

AERME A

CAS%EE

HHEE

EE

7k Bk A—TohyT (H)—ITS5URIZH>T-) Method: open cup (according to Cleveland)

GLP T—H3%L no data

HEBREToEE 1986 1986

AR

®=E |
BlkE|:  °C -78 °C -78°C

HEBDE(T A—Tohy7 BIk®R) open cup

tEiR

ER

E3EHERDT (2) HIR TIEREEHY (2) valid with restrictions

{ERE1E O H BT AR AL

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B CHk

(23) (24)

(23) (24)

EE

HEYE S

CASEE

HMES

IR
Bk

Z O FESH TV

other: not specified

GLP

T—5%L

no data

HERE(TF

SERE M

#ER

5lkE: °C

-78 °C

-78 °C

HEBOE(T

90—XFAyT (FAER)

closed cup

Faam

EEH

ERERa7

@) HRCEEEHY

(2) valid with restrictions

E RE 14 O 1 AR B0

EIf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Elf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B SR

(26)

(26)

BEZ

HERYE#

CASES

HEE

EZ
b

GLP

HEBREToLE

SRERZ

HER

5lkm|:  C

-78 °C

-78 °C

HEBEDIAT

SO
e aff

SRR

EREERa7

(2) IR CIEEEHY

(2) valid with restrictions

E 5 1% O TR HL

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| R 3CHk

(18)

(18)

E=

28 HEMBEE B/ S5

AUTO FLAMMABILITY (SOLIDS/GASES)
I

HERMEH

CASEE




MES

AR
HiE ZOMt: FESN TLVELY other: not specified
GLP F—5%1L no data
AHEBRE(T O F
SHEREH
i e
BHEIFEAE: °C 473°C 473 °C
£A 1013 hPa 1013 hPa
taEam
SR
EEHER7 (2) IRt CIEREMEHY (2) valid with restrictions
{25814 O HI BT IR HL
8 EIf Atochem EIf Atochem
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| B SR (26) (26)
&=
HERME A
CAS%EE
MEZE
EE
Ak 84/449/EECIR S, A.15 "IBRIERIAEITH A D B 2 BBEME |Directive 84/449/EEC, A.15 “Auto-flammability of volatile
” liquids or gases”
GLP T—5%L no data
HBREToEE 1986 1986
SER S
=R e
BERXR: °C #9472°C ca. 472 °C
[E)]
HEER
ER DIN 51 794[{Z%t>71= according to DIN 51 794
BT (2) KR TIEREEHY (2) valid with restrictions
{E5aM D HI TR L
H Bt Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| B CHk (23) (24) (23) (24)
EZ
2.9 5Kt
FLAMMABILITY
AHERYER
CASES
TS
SEIR
A& ZOM:FESNTLEL other: not specified
GLP T—5%L no data
HEBRE (T
HEREH
e e —
E#xDEE
SIS
[ADIBE
IKEDHEf
et
SERR FER AR RIAT R Result : extremely flammable liquified gas
% BIbkFR. —BIELRREERUESIUVES) DK Remark : Formation of hydrogen chloride, carbon monoxide
(corrosive and toxic)
EEMRa7 (2) IR CIEREMHY (2) valid with restrictions
{E581E O HI IR HL
8 EIf Atochem EIf Atochem
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| BTk (26) (26)
5=
AHEBRYER
CASES
HESE
JERR
Hik
GLP
HEBRE (T
AEREN
e e
EADIEE

5 XEAFL

K[ADEE




KEDHEA

faam
ER FER R Result : extremely flammable
EEMEXa7 (2) IR CIEEMEHY (2) valid with restrictions

1S3 1 D HIHT IR L
Hig

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| FCHk

(18)

(18)

&=

210 1@t
EXPLOSIVE PROPERTIES

HERME %

CASEE

MEE

ER
b

GLP

RERE(To-F

SHEREH

R

KICEYIRHE

m-CZrARUED KYERIZE

Wmﬁ):hl:l&yﬁyow@i%l:ﬁ&

s

IRFETEARLY
Z D1t
[l
JERR fER .z Result : other
% AIABRSR:3.6 - 33 {KF&E % Remark : Flammability limits: 3.6 — 33 Volume %
ST (2) KRR CIEREEHY (2) valid with restrictions

{ERE1E O FBTAR AL

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

5| B CHk

(18)

(18)

el

2.11 BAbtE
OXIDISING PROPERTIES

212 BIEETARTUOvIL

OXIDATION/REDUCTION POTENTIAL

213 ZDOYELZHIEIRICET H1EEH

ADDITIONAL INFOMATION

(EREE  UTICEMEEZHERUNDEBINERLET ., RXD
SIDS Dossier CIFREFERDIEE DEMFREL TEREHESATL
=D ATUTL—MIBE ST H@EYRIE B ALV 8, )

HERYE#

CASES

HEE

SRR

FEBRFREESIVERRESD

Memo : Critical temperature and pressure

Bk

GLP

BERE(TF
HEREH

&R E 156°C
&3 E 1 : 55900hPa

Critical temperature: 156 degree C
Critical pressure: 55900 hPa

EREERa7

(2) KRR CIEEEHY

(2) valid with restrictions

{ERE1E O HI BT AR AL

Elf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Elf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| BTk

(26)

(26)

e

HERYE £

CASEE

MEE

ER

AERFERER

Memo : Explosive limits

B

GLP




R

et

ER Nabert and Schoen (1980)D /% >T=F X BE (U5 XT2 |Ignition Temperature (in Temperature Class T 2) according to
mE) the method of Nabert and Schoen (1980)
ZERPDIEFHKRRS:3.8..29.3 {KFE-% Explosive limit in air: 3.8..29.3 Vol-%

B i =4 (2) IRt CIEEMEHY (2) valid with restrictions

ERETE D HI TR

H Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| 3Tk (23) (23)

&=

HERYE R

CAS%EE

MEE

ER AERFRER Memo : Explosive limits

Bk

GLP

HERETOLE

SHEREH

R ZRPDBERHRER:4..22 KFE-% Explosive limits in air: 4..22 Vol-%

ftl

SERR

EEMEXa7 (2) #HIRft CIEEHEHY (2) valid with restrictions

(BT HIBTRRL

H 5 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FAXER (24) (24)

&=

HERYEHA

CASEE

MEZE

EE N

ab:

GLP

AEBREITo-F

HEREH

faR

frtl

R VCTODIKBRERE :1.1g/L(25°C. 1000mbar) Loslichkeit H20 in VC: 1.1 g/1 bei 25 ?C und 1000 mbar
EIRRIG BEIEKER. BREDRIE —RBEHESEERIE  |Gefahrliche
EE#E (H=—105.9K.l/mol) Reaktionen: mit Peroxiden, Sauerstoff — Polymerisation mit
HHAEICIET EOGERET B0, B F7RY T ILa—ILIZIE |exothermer Warmetonung (H = =105.9 KJ/mol)
ARLIEL, Loslich in fast allen org. Losemitteln, nicht in

niedermolekularen
Polyalkoholen.

EEHRO7

(BT D HIBTRRL

H 8 Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| Bk (18) (18)

EE

HERYE R

CASEF

HMESE

X

Hik

GLP

HERE{ToF

HEREH

R

HE

JERR SEERY . RRTY . —BIERFES STIEEKE Decomposition products: Phosgene, Carbon monoxide and HCI

EEHRa7

{ERETE D HI TR

HE Hoechst AG Frankfurt/Main Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| BTk (18) (18)

5=

HERYE A

CAS%EE

HMEE

R EROFEAICE TS0 MBS MODE OF DEGRADATION IN ACTUAL USE

HiE




BEFEDRFITEV T, TRTOAITARINMEE-BRrES
2‘ TAERBTYS AV ELIEEEREEAIF THRES

In present installations, all offgases are collected or stripped
and either recycled in the process or destructed in high
performance incinerators.

[BE =g (2) #IRRfF CIEREMEHY (2) valid with restrictions

{25814 O HI BT IR HL

High Solvay S.A., Bruxelles Solvay S.A., Bruxelles
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| B SR (68) (68)

&=

HERYE R

CAS%EE

MEE

EE

ik

GLP

HERE (T F

HEREH

R

ftl

FR PVCEENSEBY~DVC FEEBE/T—) DIBEIHAFEZ S ATRE [Migration of VC (residual monomer) from PVC packaging into
MM HS: VCIEEREK . 7)La—ILarkl. B8, JH. BEA 548 |foods is possible: VC was detected in soft drinks, alcoholic
HaEnt=, 1975FELIEIDKE TOHOEERDVCERE  #&HBR 5 LL | drinks, fats, oil, vinegar. VC concentration in vinegar in the
T ~84ppm, PVCERFZIRESNI-BABTDOVCRE: USA before 1975: n.d. to 8.4 ppm VC concentration in edible
21ppb fats stored in PVC containers: 21 ppb

EEHERT7 (2) #HIRR{F CIEFEEHY (2) valid with restrictions

{EE T HIBTRRL

H 5 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| B CHk (54) (92) (54) (92)

EZ

HERYEA

CASESE

HESE

SEIR

A

GLP

HEBRE (T F

AEREN

R

et

X BElX. R)R—DOBRBE/T—NEADLTISD T, PVC [Migration of VC from PVC packaging is probably negligible
BEMNSDOVCOBE IERSEMRTES, Solvay SA.IE. 5 |nowadays, since the residual monomer content of the polymer
E/Y—(FBTE. EECHESE LUV ZDMDIRFIZHE- T, FIZ |has been reduced. Solvay S.A. states that resudual monomer
<10ppbTHBHELTLNVD, is now always < 10 ppb, in line e.g. with EEC Directive and

other regulations.

EREATT @ SRACERERY @) vald with restrictions

{E381E O HI IR HL

H 8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| BTk (76) (76)

5=

HERYE A

CASES

HESE

JERR

Hik

GLP

HERE{ToF

AEREN

=R

FEam




ER

500 ug/gMVCHEBEE/Y—& L PVCE P48 E A=
BRK I, FRK30 ug/IDVCREEERLTZ,

Solvay SA. [£19945F ZE1THPVCERDEEE/X—SE(E
<0.5 ppmT. 500 ppmEl _E [FALVEL TULVA(100045 LA ),

20015 Tld, PVCEHITHEET HVOMLAJLIE L YL
(McLellan, 2001),

McLellan CJ. 2001. Test results of residual vinyl chloride
monomer (RCM) measurements from polyvinyl (PVC) pipes and
fittings. (NSF International)

Drinking water, after standing for 48 h in PVC pipes containing
a VC residual monomer content of 500 ug/g, showed VC
concentrations up to 30 ug/I.

Solvay S.A. states that as of 1994, residual monomer content
in PVC pipes is < 0.5 ppm and no more 500 ppm (a factor of
1000 less).

In 2001, the levels of VCM present in PVC pipe is much lower
(McLellan, 2001).

McLellan CJ. 2001. Test results of residual vinyl chloride
monomer (RCM) measurements from polyvinyl (PVC) pipes and
fittings. (NSF International)

EEHEZa7 (2) HIRft CIEEMHEHY (2) valid with restrictions
{25814 O HI BT IR HL
H Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| X #k (93) (93)
=
HEBYWER
CASES
T
AR
Vab:
GLP
MBRE{To-E
AHEREN
fER
[t
ER TSI FLY (PCE) (XETHIBR/ NOS EIZEKY . $F5& [Tetrachloroethylene (PCE) can be transformed by reductive
HEHET T, MO0 FL 2 (TCE), SY00TFL 2§ KU |dehalogenation to trichloroethylene (TCE), dichloroethylene,
VCIZE#EN B, INZ T, 14C-PCE(LD7a<EHEBSAIIZZEE |and VC under aerobic conditions. In addition, 14C-PCE was at
ERFBAEEIESINDCEGERETE I1ILL A E KNS LT |least partially mineralized to CO2 (24 % in a continuous flow
(X, 4B D FTAKERIERET24 %, BB A EREHET T |fixed—film methanogenic column with a liquid detention time of
PCEDVCADRERIREENDEDEBMEBRINT), 4 days; under different methanogenic conditions nearly
quantitative conversion of PCE to VC was observed).
EEERaT (2) IR CIEREEHY (2) valid with restrictions
{E58 14 D HI BT AR HL
Hidt Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCak (94) (94)
[
HERMEA
CASES
HHEE
SR
Vi
GLP
MEREITO-E
SEREN
R
155
R EECTEREBEIZFERAINSRIIEILEZ )LD DOEEIEILE [Residual vinyl chloride in polyvinyl chloride used for packaging
Z)LiF1ppmIZHIfREn . A E-BRHIZ RHEEF10 food in the EEC is limited to 1 ppm and there is also the
ppb DA ZEFANTEILE ZARHEINANIELERSE  |requirement that vinyl chloride should be undetectable in the
NTWS,1979FDHIEINAET. EEDPVCEERFAILA |food so packaged, using an analytical method with a detection
SICCODERIZHEL, BRPDIBILEZJLLARJLIE2 ppbRiE (limit of 10 ppb. When last surveyed, in 1979, UK PVC —
THo1=. HFLLVFAZEMICI plc, Norsk—Hydro Polymers Ltd & |packaged foods easily complied with this requirement, with
KU EEDMAFF Food Science Laboratories in the United vinyl chloride levels in foods found to be less than 2 ppb. A
Kingdom|Z&>T1986FIZEfESnT=, new survey was performed by ICI plc, Norsk—-Hydro Polymers
Ltd and MAFF Food Science Laboratories in the United
Kingdom in 1986.
ZHOHR(EIZ ISRIILIF—EF—, LU DERFET=IEHE  |A number of products (mostly mineral waters, orange drinks or
WA R—/I\—Y— D SBEEA S, KFERAA{LIRE |vegetable oils) were purchased from supermarkets and
BEARHIOTRTSTTORILEZ LD SR EShT= subjected to analysis for vinyl chloride by headspace gas
(ICcn, #HE R R X3 DDAER MR TRA >z, HIZ2 ppbK |chromatography with flame-ionisation detection (GC/FID)
W ChoTz, ICIERERMEERIXEEC GC/FID;AZF LY. B H M % |(ICD. Detection limits achieved varied between the three
DHDHUTILT2 ppb Ll EDIEILE = JLERHE LI=&S51EHY, |laboratories, but were always less than 2 ppb. The ICI
GC/MSERW=ChoDH U TILOBA I TIFEILE Z)LIE |laboratories, using the EEC GC/FID method, found some
1 ppbA FDLARILTHDT=, samples of vetable oil apparently showing more than 2 ppb of
vinyl chloride, but reanalysis of these samples using GC/MS
demonstrated vinyl chloride levels of below 1 ppb.
EEHERa7 (2) HIRft CIEEHEHY (2) valid with restrictions

{ERE D HIWIIRERL




Hig

Norsk Hydro

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Norsk Hydro

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| FAX#E (95) (95)
EE
HEBYMER
CASESE
MEE
AR
Vi
GLP
HEBRE(To-F
SHEREH
R
[t
ER ISURATIE. BERBESLIUREYMHDEZE/I—NDHE [In France, controls of residual monomer in food packaging and
HM19T5EMNSEHMICEESN TULNS, 1987FIZEfES Tz |content are performed regularly since 1975. Measurements
BIETIE, B/Y—ORBNIRESNGED>T=(HHTRAE: #  |performed in 1987 failed to detect traces of monomer
#T(30.1-0.5ppm., &K TIE2-3ppb. M TIE5ppb)s, (analytical thresholds: 0.1 to 0.5 ppm for materials, 2 to 3 ppb
for liquids, 5 ppb for oils).
EEtERa7 ) IR cIEREEHY (2) valid with restrictions
{25814 O HI BT IR HL
H Bt Solvay S.A., Bruxelles Solvay S.A., Bruxelles
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| A SCak (96) (96)
&=
SHERME R
CASEE
MEZE
EE N
HiE SHTBIE .. GC-MSiE. 1991 F TSN i, Analytical measurements, GC-MS method, performed in 1991.
GLP T—5%L No data
MEBREITO-E
HEREN EIK:AEAYERH Medium: Bottled water
fER
et
R PVCEEATRB/AVRRHPADIEILE=ILDOBEND, BT |The migration of vinyl chloride into drinking water bottled into
ERICRL THREBESN = BIEEZIILRE TR BEHERDEF |PVC was studied in relation to storage time. Vinyl chloride
fICBALT180H 12160 ng/IE TR AICLEF LTz, BEXEK |concentrations rose progressively in relation to the time after
D45 BIEIFIF—FT. FOERBAD L=, 12T HIZENS A |bottling to reach about 160 ng/| after 180 days. The migration
FLEBEPRDOLARILIK10-83 ng/IDEHETHoT1=, was failry constant for the 4 first months and decreased
thereafter. Levels in bottles taken from the Italian market were
comprised between 10 to 83 ng/I.
EEEATY O HEACERERY @) valid with restrictions
{25814 O HI BT IR HL
) Solvay S.A., Bruxelles Solvay S.A., Bruxelles
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| Bk 97) 97)
EE
AHERYER
CASE=S
HESE
JERR
A&
GLP
HEBRE T F
AEREN
R
HE
ER TRETREAE R L1 ItE L Z R =L BERETIL T, IBEH |Radiolabeled vinyl chloride was evaluated in laboratory model
Eh, DRRE. EYVERERIUBYEHBEIEICDUVTEE |ecosystems for environmental fate, degradation pathways,
fliLtz. 2/RY—LBEDOLEIEEZERO=)LT R |bioconcentration, and food chain accumulation. The
ERNZEAVTEHEL =, BIEEZJLIZERMENS ULV -DZEFE |comparative effects of microsomal detoxications were
M ot=, evaluated using the inhibitor piperonyl butoxide. Vinyl chloride
was not accumulated because of its high volatility
EFEHROT (2) HIFR TIEFEHHY (2) valid with restrictions
{E581E O HI IR HL
Hi
5| ATk (98) (98)
5=

3. IREEEan SRR

ENVIRONMENTAL FATE AND PATHWAYS




31 REH

STABILITY

311, KHfR

PHOTODEGRADATION

HERME R D DEHEME other TS

CASES

EE 1B 1EE =)L > =99.9%#f F (0.006%1& b AF L) vinyl chloride >= 99.9% purity (0.006% methy! chloride)
ER

5 Z D GRIE) other (measured)
247 B air

GLP FT—2EL no data
HEBREIToFE 1977 1977
FREFER(m) R Z Dt Light source : other

HARGRIL: >= 105 nm

Light spect. : >= 105 nm

ABEHIERE I~ E DX R E

MEDRRIEIL
HEREH RE1050A LLE TIFH20D /NILRAEZUVH D #RIZE>TOH |OH radicals were produced by pulsed vacuum UV photolysis of
SUHILHNELD, OHSTHILEEZHIBEKIZEDTF Y a [H20 at wavelengths >= 1050 Angstrom. OH radical
FOBBOEHMELTE=4—LT1z, 75 Y2 1EDOME IR |concentrations were monitored as a function of time after the
ILEX—[F25~65 J, REREIXIED ISy a%3FTE, 7 |flash by resonance fluorescence. The flash lamp was operated
Syl aDEGEERBIFITA7a LU TELDELSTT Y 2T |at discharge energies of 25-65 J per flash at repetition rates
TEBELT=, 38~1200[E B DT5vamBH0HTIUHILDER |of one flash every 3 seconds and flash durations of <= 1
BT Rz, FREDME UL DEAREIZH7=Y) OHS A |microsec. Decay curves of OH radicals were accumulated from
IVBREEBIHLIz, 75y a#BICEICRIGEZFZTDREE SR |38-1200 flashes. OH radical concentrations were followed over
EEHFELTz. RISEZILHDOH20 EIE—AAIIZ0.01RJLT  |at least 3 half-lives. Gas mixtures in reaction vessels were
Bof=o XX ITL—arFEADREFERANTHREEZETET |replenished every few flashes. The partial pressure of H20 in
A—LT1z, RIAIERIEBBRICANDANZHOMLHEA LIz, |the reaction cells was typically 0.01 torr. Flows were
monitored by calibrated flowmeters and gases were premixed
OHZZ AL (#10%E11 EJL/cm®) ECH2=CHF, CH2=CHCI, before entering reaction vessels.
CH2=CHBr i EEHERH0- 10+E13 E)L/om’ =& B RIEAT, , , :
8 EEEREE299-426 K. 77 )LD D #E $150 (CH2=CHCI &1 The reactions of OH radicals (approximately 10%E11
CH2=CHBr)Z£7=[%£100rJL(CH2=CHF) CER 5> 1=, molecules/cm®) with CH2=CHF, CH2=CHCI, and CH2=CHBr at
concentrations ranging from 0— 10%E13 molecules/cm® were
studied over the temperature range 299-426 degrees K at a
total pressure of argon of 50 (CH2=CHCI and CH2=CHBFr) or
100 torr (CH2=CHF)
e *
MERE
| SRR (°C)
e
B /2
5% FE () SRS RE
EFINE (%)
B e —
R (24F)
BRAIRE
EEEH OHSUHILEEBIEEZIILED BRI EEESIZLLT : The rate constants for reaction of OH radicals with vinyl
k = 6.6 + 0.66 * E-12 cm’/FE JL*F (299.2 K) : chloride were as follows:
k=5.01+051 % E-12 cm’/EJL*F> (3578 K) : k = 6.6 + 0.66 * E-12 cm’/molecule*sec at 299.2 degrees K;
k=2395+04%E-12 cms/:E)l/*ﬂ‘(422.5 K) k =5.01 + 0.51 * E-12 cma/molecule*sec at 357.8 degrees K;
k = 3.95 + 0.4 * E-12 cm®/molecule*sec at 422.5 degrees
F A1 /2
DRERY
FhR
JERR OHIEFEAE—5 (1.0 * E6 EJL/cm’) MDOBARER 1285 &{R5E | A pseudo first order K of 3.3 * E-6 sec—1(299.2 K) can be
(L. AtkinsonASERE LT R ISR T4 (6.6 * E-12 SR derived from the K reported.by Atkinson (6.6 * E-12 .
JLAED) ISR DN B — KR RS E3.3 * E-6 Fh—1 cm3/molecule * sec) assuming a constant concentration of
(299.2 K) T B, In 255 R REEH TR B LI2LY. OH (1.0 * E6 molecules/cm®), and 12 hours of sunshine/day.
T1/2(299.2 K) [$24B LEHEN S, F#EIC. iEIht-KI5 |By dividing the In 2 by the pseudo rate constant, a T1/2 (299.2
EEEMERALTIST8 KIZEITAT1/21%3.28 . 4225 KI=§ |K) of 2.4 d can be calculated. T1/2s of 3.2 d at 357.8 degrees
[+3T1/21Z4 1B ERHSNB, CrutzenlZkYRFEEINT-T1/2 |Kand 4.1 d at 422.5 degrees K can be similarly derived using
[&2.48 T#H->7= (Atmospheric Chemistry, DG Goldberg (ed), the reported rate constants. A T1/2 of 2.4 d was determined
Ann Arbor Press, 1982, p. 313-328 TS B EhT-), by Crutzen (referenced in Atmospheric Chemistry, DG
Goldberg (ed), Ann Arbor Press, 1982, p. 313— 328)
EEHRa7 () HIR{ TIERBEEHY (2) valid with restrictions
{ERETE D HI TR
HE PCA Services, Inc PCA Services, Inc
PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| X #R (31) (31)
EE
HEBYMER T—37%L no data
CASESE
MEE

EIR




Ak ZDHhGRITE) other (measured)
547 ER air
GLP T—5%L no data
VERE1T D1 1977 1977
FiR &K K (hm) KE - Ft/oSUT Light source : Xenon lamp
ABEREEIZE D= E xR E
MEDIRIEIL
HERSH EBIEEZ ILERIFXEIE I FIL (20 ml) BELUNO (0, 5F71=1F20 |Vinyl chloride or ethyl chloride (20 ml) and NO (0, 5 or 20 ml)
m)EREERRE( DITSEAL, /050 T%1, 20, 20, 40,  |were injected into reaction vessels (1 1) and irradiated with a
60FE1=(F 120 FEIEBE LT =, ZD. 2P TK(50 ml)ZEKR  |xenon lamp for 1, 20, 20, 40, 60 or 120 min. Water (50 ml) was
IEBRITEAL=, 200 B THIREETHE (B2 #R#ELT-) [then injected into the vessels with a syringe. After standing for
% BERDPDRIVLTILTERB ETIE LA A EIZHE S HT |20 minutues (with occasional shaking), the solutions were
EIZKY DL BIEEZ LB IIEIE T FILIREEH RS  |analyzed for formaldehyde and chloride ion using standard
OvhISTI2&YEZS—LT=, methods. Vinyl chloride and ethyl chloride concentrations were
monitored using a gas chromatograph
&R
MERE 20 mg/| 20 mg/|
RE(C) |
| EENXOEE
FEA/2
S8 FE () SRR
EFIE (%)
R R
EEE|(Z47F) ZDHh:NO(—FEIEER) other:NO (nitrogen oxide)
BREIRE
HEEH
3 FAL/2
SRR »HY ves
frt R TR PIINONTEET & BIEEZILELUVIEIETF  [Result : Vinyl chloride and ethyl chloride were decomposed to
WIEFE/ VSV TREFIZE>THRILLT IILTERE KUHCIIZ [formaldehyde and HCI by irradiation with a xenon lamp in the
DERINT= EIEEZ L OSEEEIFIEIEIFILEYEKE  |presence of NO in air. The decomposition rate of vinyl chloride
hot=, 10, 20, 40F1=[L60 D EET . tEI1LE —JLiZEIX |was faster than ethyl chloride. After irradiation for 10, 20, 40,
NOJETEFE T TIX#925. 35, 408 £1N45%. 5 ppm NOTEFE T T |or 60 min, the concentration of vinyl chloride decreased by
#4935, 45, 60E £ 1U65%. 20 ppm NOTETE F TIE#940., 65, |approximately 25, 35, 40 and 45% in the absence of NO, by
858 L U90% A LT=, approximately 35, 45, 60 and 65% in the presence of 5 ppm NO,
and by approximately 40, 65, 85 and 90% in the presence of 20
ppm NO.
RILLTILTERDERKIFEIEE =)L20 ml/I(ppm) FZZEE T T |Formation of formaldehyde was maximal (approximately 2700
6043 FEI BB AT I/ K (#92700 ppm) &74io7=, HCLiE E1E20 ppm) after 60 minutes of irradiation with 20 ml/I (ppm) vinyl
ppmiEILE ZJLIFTE T T120 0 BB E EARES N o= (#  |chloride. The concentration of HCI (approximately 10000 ppm)
10000 ppm) ., 20 ppmiZ b TF JLFETE F T60~ 1205 EIEBE % |was highest after 120 minutes of irradiation with 20 ppm vinyl
IZEBLIRILATZIILTERB LUHCID RS R E (X &Yd|chloride. Lower maximal levels of formaldehyde (3 ppm) and
EM>=(FhEN3 ppmEB L TT5 ppm) o HCI (75 ppm) were formed after 60-120 minutes of irradiation
of 20 ppm ethyl chloride
R RIGEDEERLVUFE/OSOTORRIFEH SN TV  [The temperature at which the reaction took place and the
Ly, wavelength of the xenon lamp were not stated
a7 (2) HIRft CiEsEMEHY (2) valid with restrictions
{E381E O HI IR HL
HE PCA Services, Inc PCA Services, Inc
PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| Bk (32) (32)
&%
AERME S T—37%L no data
CASES
TEE
AR
Fik ZDith GRIRE) other (measured)
247 e air
GLP T—H%L no data
HBREToEE 1984 1984
iR &R K (nm)
ABHBEICE DL -HEXEE
MEDARIEIL
HEREN HE - PBREDRAEYT Fryo/N—, ITVICBEET HEETE  |Method: Medium size smog chamber; determination of rate
HDIRE, constant relative to ethene.
"R *
WEEE
JRE(°C)
| EiERSAR _
At /2
1% B (%) S B A
ETFIRE %)
HEER AR |
BERE (347) OH OH
BRIIEE 500000 EJL/cm® 500000 molecule/cm’
BETEH 0.0000000000068 cm®/(E JL*Fb) 0000000000068 cm’/(moleculexsec)
Rt /2 24B#I1250% 50 % after 2.4 day




DERE R

taam fER: Result :
REER(EAD: Rate constant (measured):
K (OH) = 6.8 + 0.2 % E 12 cm®/E JL*F) K (OH) = 6.8 + 0.2 * E —12 cm®/molecule*sec
FFHIGGTE(E): t1/2=24 H Half-life (calculated): t 1/2 = 2.4 d

ER Crutzen 1982[Z>1=F 4 (KK)OHS P HILEE Average (atmospheric) OH-radical concentration according to

Crutzen 1982;
EEHERO7 (2) #IRRft CIEREMEHY (2) valid with restrictions
E5E1M D HIETAR R
t Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| X #k (33) (34) (33) (34)

EE

HEBYMER T—3%L no data

CASES

HEE

X

Pk Z D GRITE) other (measured)

B247 7K water

GLP T—5%HL no data

HBRETOEE 1976 1976

KiRERR(m) FLR: Z Dtk Light source : other

FHEARIEIL:> 300 nm

Light spect. : > 300 nm

ABFREITE D5 RE

MEDRRIEIL
HEREH Hg-5> 7 ; 74)L%— (> 300 nm); Hg-lamp; filtered (> 300 nm);
300 - 370 nm FDFEDRE : BILARIMLEEIZE [+ B IEF |Integrated intensity of the 300 — 370 nm light: ca. 8x more
-6 AKIGH (LIZ34E) KYLHSEDRE intense than midday—June sunlight (lat. 34 degree N) in the
same spectral region.
R
BRE 10 mg/I 10 mg/I
| SRR (°C)
(EEEAR
Bt /2
S8 FE () SR
ETIRE (%)
R R e —
BRLE| (21 T)
BRAIRE
HEE
FEEt1/2
SR R
fhim 52 ORI TR RIS o1, Result : No photolysis over a 90—hour period
IR KFIZEIFEHVCORILKEER < 218 nm Absorption of VC in water < 218 nm.
E3EMRI7 (2) IRt CIEEMEHY (2) valid with restrictions
{25814 O HI BT IR HL
H 8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCak (35) (35)
[
HERYEA
CASES
HHEEE
AR
A Z D GRITE) other (measured)
/47 7K water
GLP T—45%L no data
HEBEToE 1976 1976
SR LK K (hm)
AEHEREIZE DX 5 E
MEDARIEIL
HEREH Oconeelll(GA, USA)$ & UfOkefenokee Swamp (GA, USA)A 5 |Photolysis in unfiltered natural water from the Oconee River
DHBEELTVEVWRAKIZEITEHHH; 20 mg/IDTZEMA |(GA, USA) and from the Okefenokee Swamp (GA, USA); in
TIVEEEED K, water containing 20 mg/l commercial humic acid.
MERE 10 mg/I| 10 mg/I
mEE(°C)
| BN HR
FEAAt/2
DRTE (%) ERER
ETIRE (%)
LR e —




BEEE (21F)

EREIRE
R E R
FEEAt1/2
SEEE R
fham FEER 2085 DB hVCD R R IE Mo, Result : No decomposition of VC during 20 h of irradiation.
JERR
BT = (2) #IRRfT CIEREMEHY (2) valid with restrictions
{E58 14 O HI IR HL
H g Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FSCER (35) (35)
&=
HERYMER T—3%L no data
CASES
EE
ER
Hik Z D4 GRITE) other (measured)
247 K water
GLP T—5%5L no data
HBEToEE 1976 1976
SR &K K (hm) iR Dt Light source : other

KARIRIL = 578 nm

Light spect. : = 578 nm

ABH &R IE DV 8 E

MEDARIEIL

HEREM

fg;lf/j}b—(i%!ﬁ 1.0%E-4 M; —EIEBRDFEE)CLDHN

#ER

MERE

Photosensitization with methylene blue (concentration: 1.0%E—
4 M; generation of singlet oxygen).

10 mg/I|

10 mg/|

| R (°C)
| ERLS#E

F R EAt1/2

53 FEE () & B ]

EFINE (%)

E 2

BEH|(51T)

Z Dt

other

BRHIRE

R TE

JiR A1 /2

DR B

o

R VCIIXZ HMETII AL

Result : VC not readily degraded.

SRR

EREExa7

(2) HIFR T TIEREMHY

(2) valid with restrictions

{E3E 1 D I HTIRRL
g

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B SR

(35)

(35)

BEZ

HERYMES

CASES

HEE

R

ﬁl

54T

water

GLP

SABRETOLE

FIRE R R (m)

FR: T Dt
HARSRIL =313 nm

Light source : other
Light spect. : =313 nm

AR TEE ICE DX R E

MEDARIEIL

HEREH

THby GREE 10 (KHE-%) IZ& B A IEBR

HBR

10 mg/I

Photosensitization with acetone (concentration: 10 vol-%).

10 mg/I

WEEE

mE(°C)

B S A

JiF A1 /2

SRR (%) & B Al

EFUIRE ()

EEE SR

HEE (21F)

Z Dt

other

ERHIRE

R TE R

JiE A1 /2

DERE R




R R VCOFEONE D RGEERMNLET —RIERINTUVE  [Result : Rapid decomposition of VC (no kinetic data provided).
LY), Disappearance quantum yield (313 nm): 0.75 (3.0 * E-2 M VC).
SHEREFUNE(313 nm): 0.75 (3.0 * E-2 M VC).
AR
BT =4 (2) #IRRfT CIEREMEHY (2) valid with restrictions
{E5E1 O HI IR HL
8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FSCER (35) (35)
5=
EEEES T—H%L no data
CASES
EE
ER
Hik Z D GRITE) other (measured)
247 K water
GLP T—3%L no data
HBEToEE 1976 1976
iR &K R (hm)
ABHBEICE DL HEXEE
MEDRRIEIL
HEREN BERIEKFE (OHSDDILDFE) LB HE K Photosensitization with H202 (generation of OH —radicals)
"E *
YEEE 10 mg/I 10 mg/I
| SRR (°C)
| B
Bt /2
S8 FE () SR
ETIRE %)
LS 2
BERE|(24T) Z Dt other
BREIRE
HEEH
3 FA/2
SR R
& fER: Result :
VCDEPHIIHK; Rapid disappearance of VC;
1R THIZ0 % MR ca. 30 % degradation after 1 h;
MR THIB0 % R ca. 80 % degradation after 3 h;
EE
EEERaT
{25814 D HI BT IR HL
H 8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCak (35) (35)
[
3.1.2. KPREM (K AEHE)
STABILITY IN WATER
EEYEES ZDDEHERME other TS

Matheson Chemical Companymi> AFLT=IEILE = )LERALY
f=o MIEIXREEH SN TLVRLY,

Vinyl chloride was obtained from Matheson Chemical Company
and used as received. Purity was not noted

CASEF

HMEE

JERR 2417 JEEHH Type : abiotic
HiE Z D1 other

GLP T—AHL no data
HEBEToE 1976 1976




BT EIE

AO=—JIICKED3—2F7 M. pH 6.1) BELUA—FTz/—
F—iBHCREDa—C 7M. pH 4.2) hSERERLE=RAKDIZ
HBIFBEIEESILORERERBR LIz, A3=—]IINSFEEL
fookEt ., SEARTC0.223 0 DI ILE—TAHBLT=, 18
REEATELSSITH A SN ERAERGESR/EFERALE,
BROKEHECKTHEL, BIEE=)L20 mZERMLIZ, B
BE—TRE (RBEE85°C) DKAHICAN, FEERLI-FE
RTRYELTHH Lz, EFATOEILEZLEEL. &1k
t“:)bTtmtﬁ%#ﬁaﬁ;‘%‘iﬁémL\rglot"—a'.%éo)ttisﬂ:ot
UYE=ELT=,

PHARIGIZ R X 5B & 11T 576, pH 3.0, 7.0 KU 11.0
DRIGHEEFB Lz, BIENARISICRIFTHEE. ELE=
ILEZRMT BR1IZKED FIRO2 TS HFE = (EH202(10
mM) 85°CTIE{LE =)L (0.1 mM) ERFESE DT EICKYEHE
Lt=,

R

RERE

The stability of vinyl chloride was tested in natural water from
The Oconee River, GA, USA (pH = 6.1) and Okefenokee
Swamp, GA, USA (pH 4.2). The Oconee River water sample
was filtered through a 0.22 micron filter prior to use. A special
reaction vessel designed to eliminate volatilization was used.
The vessel was filled to the top with water an 20 ml of vinyl
chloride was added. The filled vessel was placed in a constant
temperature bath (room temperature or 85 degrees C) and
removed at recorded intervals for analysis. The concentration
of vinyl chloride at each time point was determined by
comparison of glc peak heights using a vinylchloride carbon
tetrachloride standard solution.

Reaction mixtures of varying pH (3.0, 7.0 and 11.0) were
prepared to determine the effect of pH on the reaction. The
effect of oxidation on the reaction was assessed by saturating
the water with molecular O2 prior to adding vinyl chloride or by
reacting H202 (10 mM) with vinyl chloride (0.1 mM) at 85
degrees C

HARE

FTER & DD AEE®). pH. &

t1/2 pH4 : >= 18
t1/2 pH 6.1 : >= 15

t1/2 pH4 : >=1 year
t1/2 pH 6.1 : >= 1 year

i3
B
SRR
[EE fER: Result :
BIEE ZLIZ2 DD RARKBEF P TILERIZRE TH 1=, E |Vinyl chloride was chemically stable in two natural water
BFEII8S CTHERER AL FaAR— RIZHRIZZEDHONA  |samples. It did not degrade after 41 hours of incubation at
M ot=, pH 3.0, 708 K 11.0D K IGi& T . 85°CTIX278%ME1# |room temperature or 85 degrees C. In reaction mixtures at pH
IZRIEDREESNEM o1, BREEHT. iR (85°C) T126F (3.0, 7.0 and 11.0, at 85 degrees C, no reaction was detected
A FaR—FEICIBIEEZ L DS RITEERSINAE A o=, |after 27 hours. No degradation of vinyl chloride was observed
BERTIBIEE ZLIEH20212 kY RSN f=, H202E D RS (E |after 12 hours of incubation under oxidizing conditions at high
TRRDRIGEERIZLI=HA 1=, temperature (85 degrees C). At elevated temperature vinyl
chloride was degraded by H202. The reaction with H202
obeyed zero—order kinetics,
BRTAFBELHICHMELTROON =R/ ERE Extrapolation of the elevated temperature data to
(T1/2) [EDTLEBIETH oIz, pHT — 2D ISMEIC KD L environmental conditions indicated a minimum T1/2 of at leas
T12IEFEDH—F —TH>1=, t one year. Extrapolation of pH data indicated a T1/2 on the
order of years
SERR
EEERaT () IR CIEREEHY (2) valid with restrictions
{25814 O HI BT IR HL
H 8 PCA Services, Inc PCA Services, Inc
PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| X #k (36) (36)
&%
HERYER
CASE=S
TS
SEIR 4T JEEYH Type : Abiotic
Vab;
GLP
MBRE{To-E
AEREN
#E |
RERE

EHRE

FRER DD ERE®%), pH, R

E3
R R

HE

ER pHEEFH4.3-9.4 TO MK FRIZKMNSDVCEHE D EEL I |Hydrolysis over a pH range from 4.3 to 9.4 does not appear to
TIIEWESTH B, MK R FEAL25.5°CTI0ERFHEHE |be an important pathway for loss of VC from water. The
Eahi=, hydrolytic half-life has been estimated to be less than 10

years at 25.5 degree C.

EFEHROT (2) HIFR TIEFEHHY (2) valid with restrictions

{E581E O HI IR HL

8 EIf Atochem EIf Atochem
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| BTk [€1)) (37

5=

313 LIEHRREN
STABILITY IN SOIL

HERME %

CASEE

MEE




HER
HERDEAT

Z Dt

other

A ES NI

RE

TIEEE °C

EEZEETY

FETEE ®

TEDISR

HEEE ()

EHRE )

BAA > ke
BERNAAIREE
SH & FFME (DT50, DT90)
SEEE R
{f\iﬂilasﬁ:&a)iﬁiﬁ
i aff
ER JOOIFLUIERATHYZEOHNIZIEHK T S, EWFRIZSH [Chloroethylene is a gas and evaporates rapidly. It is also
Bt 95 (a3 3588), biologically degradable (see section 3.5)
EEERa7 () IR CIEREEHY (2) valid with restrictions

{E3E 1 D HI WL
Higg

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B Sk

[k

32. BRI TR (RE)

MONITORING DATA (ENVIRONMENT)

HERYEA

CASEE

HMEE

ETN

Hik

BIEAAT (M)

JELES

LS CHIETEBNIDHHETELANILDEILEZ LA ST |Vinyl chloride has been detected at higher levels in dumpsite
A, NSO HEHRIEEEE - (ZEAI S TIEL D IEEYE [emissions, however, the source of these emissions was not
DRBNSTHD, from manufacture or use, but from degradation of other

chemicals.

et

SEIR

a7 (2) IRt CiEsEMEHY (2) valid with restrictions

{E381E O HI IR HL

HB

5| Bk (40) (40)

EE

HERYE R

CASEF

HMEE

JERR

Hik

HEZAT (Hhs)

L3S

EE KEZEITE->TE=2—LT1-9450 1 FIKIED0.74% TLA [Vinyl chloride was positively identified in only 0.74% of 945
BIEEZILIERE SN o= R HE50.001ppm) . #HE  |groundwater supplies monitored throughout the United States
N KEEIL8.4 y g/1(0.0084 mg/I)THoT=o (detection limit 0.001 ppm). The maximum concentration
(BRE&EE: [RXTILI8.4 5g/1 1 LRBESN TN, SIAREHFEFR |determined was 8.4 5g/1 (0.0084 mg/1).
L1=£2A184u g/UNELWEB DN DT-6, FIERTIL8.4u
g/l1&LT=,)

HE

JERR

EFEHROT (2) HIFR TIEFEHHY (2) valid with restrictions

{E581 O HI AR HL

Hi

5| B SR (41) (41)

5=

EEnEz




CASES
HHEE
AR
HiE
HER2AT (Hh )
JERES
LS —a—3—MORFKBHEELUVREBKIZEITAEILE [Concentrations of vinyl chloride in drinking water wells and
ZIVBREIEEFNENS0 Y ¢/ XV 10y /I THoT=, surface water in New York State were found to be 50 5g/I and
(FR%&E: [RXTIEM50 5¢/1 and 10 5g/I 1 EERESNTLIS A, 10 5g/1 respectively.
SIAREREFRLF=EZ 250 y g/l and 10y g/IIASEELLNER
N31=6 . FERTIEI50 y g/l and 10 y g/11&LT=, )
[l
R
EEHEROT (2) HIRft CIEEHEHY (2) valid with restrictions
{25814 O HI TR HL
H#
5| 3Tk (42) (42)
EE
HERME A
CAS%EE
HHEE
EE
Fik
BIFERAT (HhaR)
[ERES
(LS IDDMDITKDE=R) VT RBETEBON-EEREIX |A high determination of 380 5g/| was obtained in groundwater
3§0 U g/ITHT=, in a nine state monitoring study.
(BRE X [RXTIXM380 5g/11 LREE SN TULIS A, SIARERERR
L1=&CAI380p g/IIMNELLERDNDT=8h, FIEGRTIE380
ue/liElt=.)
[t _
ER LD EAHH S DEIERFRMTETIEEEL, The weight of evidence suggests that this value is atypical.
ATSDR. 1997. Toxicological profile for vinyl chloride. Public ATSDR. 1997. Toxicological profile for vinyl chloride. Public
Health Service, US Department of Health and Human Services. [Health Service, US Department of Health and Human Services.
ATSDR Toxicological Profiles. CRC Press, Inc. ATSDR Toxicological Profiles. CRC Press, Inc.
EEHRO7 () IR CIEREEHY (2) valid with restrictions
{25814 O HI BT IR HL
i
5| FASCak (43) (43)
[
HERMEA
CASES
S
SR
Vab:
BIERAT (HheR)
[ERES
LS BREMRARE EEABLIUVERESICERINDPVCTS [PVC plastics used for food contact packaging, drug and
AFvold. KERTIXEREZERZE (FDA) NEIEY 58  |medical device products are regulated in the United States
BREEREHRE (FFDCA) ICLzA > THHEIESN D, FDA  |under the Federal Food, Drug and Cosmetic Act (FFDCA) as
[iiﬁﬁf;)lf@‘;—%ﬁtfi%@i’%ﬁ@quﬁgﬁﬁa)*ﬁﬁﬁ administered by the Food and Drug Administration (FDA). The
’&257’/7 SLEFEDT=, FDAIZIZDHEFEMEIZIZZ LD IRFH [FDA has determined a reasonable worst—case exposure
fEAAHLH=6. BADEERFHRFEITEERIC257/ |estimate for vinyl chloride to be 25 nanograms average per
TS LREEFEEIND | EBRRTIVS, FDANE H LT-181LE |day. The FDA stated that “because of numerous
ZIVEIR—25FI/TS L/ BANDREBICEDBEANDEEHE  |conservatisms in the estimate, lifetime—averaged individual
U RY1$10005 5 DIRETH 1=, Lf=m>T. FDAIZ exposure is expected to be substantially less than 25
TFDAMNE O =IEIEE LB E IR IGLI-BRBEADIEIL [nanograms per day”. The FDA has calculated that the
EZIRYR—ERIZE>TELSDEEZEZDNBIEEE ZILE/ |individual lifetime risk of cancer from exposure to vinyl
T—~"DREFEETHLEDHEEIZIR Y THSIELER DT |chloride monomer at 25 nanograms per day is less than 1 in 10
e million. Thus the FDA concluded that “there is a reasonable
certainty of no harm from the exposure to vinyl chloride
monomer that may result from the use of vinyl chloride
polymers in food packaging complying with the vinyl chloride
limits set forth by the FDA”.
et
AR
EEHRa7 (2) #HIRf CiEREMHY (2) valid with restrictions
E5E1M D I ETE
HE
5| FAX#E (44) (44)
E=

EehEz




CASES

HHEE

AR

HiE

HER2AT (Hh )

JERES

LS PVCE B DEBVCMIE <1 ppmTHS—A . WIEDEES <1 ppm residual VCM in PVC products while modern medical
L—F®DPVCTIZEENSVCMIEL <10 ppbEBHrN b, grade PVC is believed to contain <10 ppb VCM.

[l

R

EEHEZa7 (2) HIRft CIEEMHEHY (2) valid with restrictions

{25814 O HI BT IR HL

H#

5| STk (45) (45)

5=

HERYE A

CAS%EE

HHEE

EE

Fik

BIFERAT (HhaR)

[ERES

=R 199841 H 1B M 52000108 18BETHEIRFIZH T2 |According to a NSF report on Residual Vinyl Chloride
JEN=-PVCOERZBIEILE = JLE/<T—(RVCM) EH EIZfH3 |Monomer (RVCM) content of PVC sampled between January
ANSFOEICLDE. BHATREAIEIEE =)L E/~Y— (8 |1, 1998 through October 18, 2000, only 74 of 519 (14%)
FRA(E0.1 mg/kg) NERDONI=DILPVCES19H>TILHT74 |samples of PVC pipe and 21 of 178 (12%) samples of PVC
YU TIL(14%) B EUVPVCERR178H U FILh215 2T )L fittings showed detectable levels of vinyl chloride monomer
(12%) DH TH 1=, WHINGEM =YV TILORCYMEH |(detection level 0.1 mg/kg). The average RCVM value of all
%Eﬁﬂ&ﬂ@?’t~ 2H T IILDTEHRCVMEH EIXPVCE |samples, considering non—detect samples as zero, is reported
$%0.07 mg/kg, PVCER G HY0.03 mg/kgbiRESN TLVS, as 0.07 mg/kg for pipe and 0.03 mg/kg for fittings

[l

R

ST (2) KRR CIEREMEHY (2) valid with restrictions

{E5aM D HIETR L

HB

5| FAX#k (46) (46)

EE

AHERYER

CASE=S

TS

SEIR

Fik BEREADBAIZDLTIX, BIEEZJLE/Y—(VCM) 1.2 ppm [In the case of wall covering applications, a study was
ST PVCHIEEE AL THREEEERL Iz, ZOHAEZE50 phr conducted using PVC resin containing 1.2 ppm vinyl chloride
DOPHE LU Ca/ZNEEHI1 phrDAHERBEL . FIBEAL E(Z1000 |monomer. This resin was mixed with 50 phr DOP and 1 phr of
g/mzti‘;é,_.k5;_}@L)~ H 3 H150°CTI0F S ILIESH 1= (20 |a Ca/ZN stabilizer only, and spread onto release paper at 1000
FIAEEEIZ (1) TS YMOPVCEEAREITE N E[HAED |2/m’ and gelled at only 150 degrees C for 30 sec — gelation
PVCEEHLEEIZHL]. (Z)EHﬁ‘mh{?Fﬁl:%L\ﬁJﬁfEb conditions that would encourage retention of any monomer
NTWBIEBIUV Q) MEMNELHTRIMIDIKEETHSDZ [since 1) the formulation had an unnaturally high PVC level (the
EDS. HEWBE/XI—DREFEMETEEBETHSD), TD |resin also having an unnaturally high PVC level), 2) the
#AYRRAR—ZHRHIOTNTS574—IZKYZDHF P D  |formulation was coated at an extremely high weight and 3) the
VCMZES L=, material was extremely under—processed. This material was

then analyzed for VCM using headspace gas chromatography.

BIEAAT (Hham)

LR

R VCMIFBHEEIh AN of=-(EBDREERILX10 ppb) , EFDS [No VCM was detected, the detection limit of the
[FIEEOERESTILOR)T—EFEILTNEYEIELT |instrumentation being 10 ppb. The authors concluded that
EBEDA—TAVITBERFINEYBPEINIES KV |“clearly, since normal wall covering samples contain lower
FYLHBRLGESETTMIENDIEMND, CODEEEH L T)L  |levels of polymer, generally have lower coating weights, and
DVCMREEENEZTHO TAIEEMEDENED THAHZEIXBAS  |are processed under more severe conditions, the retention of
WNTHBIEHER/RDIT1=, VCM by wall covering samples is exceedingly unlikely”.

il néml

AR

EEHRa7 (2) #HIRfF CiEREMHY (2) valid with restrictions

{E58 14 D I BT IR L

HE

5| X #R (47) (47)

E=

HEBYMER

CASESE

HHESE

}??R

HiE




BAERAT i)

JERES

R 1976 NS 197TFEIZEESNI-PVCEFDFHAEIZHLIT, LL (In a survey of PVC products carried out in 1976-77, the
TOERNFBTVCEEMN>005 ppmTH1=:BEAAIL. B |following indoor articles had a VC content of >0.05 ppm:
B T—TIWFAIVATSRFIIBRR. £ YF T4l BT |bathroom tiles, piping, plastic bottle for table oil, and kitchen
B LFTAER. B, ENDOVCEE(X<0.05 ppmTdHol=, [film. The VC content of toys, kitchen utensils, food wrappings,

wallpaper and car interiors was <0.05 ppm.

155
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EEHEZa7 (2) HIRft CIEEHEHY (2) valid with restrictions

{25814 O HI BT IR HL

H#

5| 3Tk (48) (48)

EE

HERME A

CAS%EE

HHEE

EE

Fik

BIFERAT (HhaR)

[ERES

LS RREPVCH U TILRDEBEVMCIZUUT D&Y LV KZE2E [VCM residues in various PVC samples were as follows: rigid
(850 ppb), SENATEIL B F TJLL(3 ppb), E/7RYT—HFK  |water bottle (850 ppb), thin plasticized food film (3 ppb),
(10 ppb); £ EAIKRIE(15 ppb). monopolymer powder (10 ppb); copolymer film (15 ppb).
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R

EEERaT (2) KR CIEREMEHY (2) valid with restrictions

{25814 D HI BT IR HL

H 8

5| A SCak (49) (49)

&=

SHERME A

CASEE

HHEE

EE N

HiE

BIERAT ()

[ERES

R HEFNRRLEEZE S (CPSO) (FRHBFELITRETODERAZE [The Consumer Product Safety Commission (CPSC) has
HHELI-EARAMEESOHEZRELTDIEILEZILDE |banned use of vinyl chloride as an ingredient or a propellant
AEZiELT, self-pressurized products intended as suitable for household

use.

#5 5

SERR

a7 (2) IRt CiEsEMEHY (2) valid with restrictions

E5E 1 D HI TR B0

HB

5| Bk (50) (50)

&%

AHERYER

CASE=S

HHEE

JERR

Vb

BIFEAAT (Hham) NVDTSOVRRE background concentration

[EAZS S air

RS RAOYDZEZDEATHE (DT XE—TJLE, 22T )LV TJL  |[VC concentration in clean air regions in Germany (such as
kN Ja—RTIH—INAT, INMM Ty v—-rI7)LMRE; Westerwald, Schwarzwald, Lueneburger Heide, Bayrischer
1977 LARTISRIE) I2H 1+ BVCEE A XA B DVCEE : |Wald; measured prior to 1977): VC concentration in the Taunus
0.01 ug/ms. area: 0.01 ug/ms.

kil

JERR

EFEHROT (2) HIFR TIEFEHHY (2) valid with restrictions

{E581E O HI IR HL

8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| ATk (51) (52) (51) (52)

BZ




HEYE S

CASES

HHEE

AR

HiE _ _

HEZ2AT () INYITSIVEEE background concentration

JERES FEK surface water

R FAVNIMSDKDVCEE : mRRKBEEL ug/l, /ILESA> ™ [VC concentration in water from the Rhine: max. concentration
ART7F—LMDTAUNDZFRDVCIRE: <1ug/l-5 1 ug/I. VC concentration in Rhine tributaries in Nordrhein—
ug/ls West—falen: < 1 ug/I to 5 ug/I.

[l

R

EEERa7 (2) #HIRft CiEREMHY (2) valid with restrictions

{E5a1M D HIETAR R

H Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| X #k (53) (53)

=

HEBYMER

CASES

HHEE

AR

HiE _

BIERAT (M) NPT TIOVRRE background concentration

[ERES Rk drinking water

(LS —fREIZ, R YEFEFIE (RFG) TIXERE K RIZVCIZIRH [In general, VC is not detectable in drinking water in the FRG.

SN LKODDH LT ILIZENT. RREEELTIT
ug/INBRRESN Tz, E/Y—EEDEMLIZPVC/AATH 5D
VCOBBHNREEERETES,

In some samples, maximum concentrations of up to 1.7 ug/I|
were observed. It is assumed, that this is caused by migration
of VC from PVC pipes with an increased monomere content.

FYRSEDPVC/ A TR DOVMCIEIZ EYIEM 7= (McLellan,
2001),

More recent values of VCM found in PVC pipe are much lower
(McLellan, 2001).

EEERaT () IR CIEREEHY (2) valid with restrictions

{EE 1D HIBTRBL

Hi 8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| Bk (54) (54)

EE

HERYE R

CASEF

HEE

SEIR

Hik

BIEZAT (Hhs) NVIISIURRE background concentration

[EAZ FEK surface water

et

R RV DK T1989-90EF CHEH SN I8 ILE =)L DFR S = |Highest levels of vinyl chloride in 1989-90 found in the river
BE(Gn ug/1): 542)11:0.031; <42)11:0.008; ') y~R]J1|:0.40 (3E |water (in ug/l) in Germany: Rhine: 0.031; Main: 0.008; Lippe:
HARARDEL); JL—)IL)I:0.060; w/8—]1]:0.069; H'— ]0.40 (near an emission point); Ruhr: 0.060; Wupper: 0.069; Saale
LI (R1U54) :69 (ex-GDR): 69.

EEHRa7 (2) #HIRfF CiEREMHY (2) valid with restrictions

1S58 O HI ETAR R0

H Solvay S.A., Bruxelles Solvay S.A., Bruxelles
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FCER (55) (55)

EE

HEME A

CASESE

MEE

ETN

Fik :

HIE 24T () NVITSIURRE background concentration

[EEES #h R K ground water




LS KELEDFAELEENSIEILE ZILITHE T KEERED0.74% |Results from a survey throughout the USA indicate that vinyl

TOHEHIN-ERHER 1 ug/), chloride was positively identified (detection limit 1 ug/1) in only
0.74 of the ground water supplies.

f :l:éA

AR

EBEHRI7 (2) #HIRft CIEREMHY (2) valid with restrictions

S8 D TR HL

H Solvay S.A., Bruxelles Solvay S.A., Bruxelles
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| X #k (56) (56)

=

HEBYMER

CASES

T

AR

HiE _

BIESAT (Hhm) NI TIOVRRE background concentration

[ELES #h R K ground water

fER NIV D51 DHFKDIEILE Z)ILREIXOAS110 Concentration of vinyl chloride in 51 wells of the Berlin area is
ug/|DEFETHoT=, comprised between <1 to 110 ug/| (range).

[l

R

EEERaT (2) IR CIEREMEHY (2) valid with restrictions

{25814 D HI AR HL

e Solvay S.A., Bruxelles Solvay S.A., Bruxelles
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FAX#k (57) (57)

EE

HEBYMER

CASEE

T

AR

&

BIEAAT (HhE) SHERMBICE T HRE concentration at contaminated site

[ERES R air

(S Vel Ehizhof-, IRHEFR:0.13 ug/m3 No VC detected. Detection limit: 0.13 ug/m3

155

R :1—‘:)‘\1—:)—“1 (*@)@%ﬂﬁigﬂmiﬁéﬁﬁlﬁfd)ﬂ)j Sampling at three different urban sites in New Jersey (USA):
Yo Za—7—9, TYHFRR, ALTY, TRTOHAENE |Newark, Elizabeth, Camden. All sites are located in highly
EIZ{MBICMHBLTINS, EiEY TS 2485R85&EHE, |industrialized areas. Continuous sampling: 24 hours continuous,
78/:8. E(1981E7A/8A)E LUV L (19824E1 A /28) D6  |7d/w for 6 weeks during summer (July/August 1981) and
B, winter (January/February 1982).

EEERaT () HIR cIEREEHY (2) valid with restrictions

{25814 O HI BT IR HL

i Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FASCak (58) (58)

E=E

SHEEMER

CASES

fEE

AR

HiE

BIERAT () SHRMEICE T HRE concentration at contaminated site

[EAZS S air

RS NIV OHRTFIT)Y, F—L L(BE#K), 124 Tx)L/\ |VC concentration at different sites and times in Berlin city
AT )DELGLH R B SER TOVCRE BHEERK 0.3 (Steglitz, Dahlem (residential area), Jungfernheide): n.d. (< 0.3
ug/mOLL T A 535ue/m® (CES{E 0.3-0.4ug/m°). ug/m°) to 3.5 ug/m°> (mean values 0.3 to 0.4 ug/m>).

fasm

AR

EEHRI7 (2) #HIRf CiEREMHY (2) valid with restrictions

S35 D FIETEHL

His Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)




[BIRAXER [(51) (59) [(51) (59)
lE= [ [
HEBYMER
CASESE
HHEE
AR
HiE
BIERAT (M) B MIBDEE concentration at contaminated site
[EZS R air
[ IV DE T B DR 2 EEERRICE 1T AVCHEH(1979-  [VC immissions for various areas of Cologne during various
19864F):0.5-15.3ug/m° (99%% 1 JL : 5.8-68.8). time periods (1979 - 1986): 0 5 to 15.3 ug/m"’ (99th percentile:
5.8 to 68.8).
ftl
SERR
EEHEZa7 (2) HIRft CIEEMHEHY (2) valid with restrictions
{25814 O HI BT IR HL
H g Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| Xk (60) (61) (60) (61)
&=
HERME A
CAS%EE
MEZE
EE
ik
HIE 24T (M &) BRI ORE concentration at contaminated site
B B2 T
R T #Hhisi(Ruhrgebiet-West) DVCERE : 52 K 113ug/m® VC concentration in an industrial area (Ruhrgebiet-West): up
to 113 ug/m’
tEER
R
SRR 7 (2) IRt CIEfEMEHY (2) valid with restrictions
{E58 14 D HI BT AR HL
H B Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| X #k (52) (52)
EE
HERYER
CASE=S
TS
JERR
Vb
BIEAAT () BN D EE concentration at contaminated site
[ERES EZR air
R O THOVCH ZBEH : 34mg/m® (EH{E); 234mg/m (& |VC in the gas discharges of landfills: 34 mg/m° (average value);
KfE) 234 mg/m° (maximum value)
5
IR Solvay SA. [XLL T DERAZIRE: COL54FEZRIXN)—O0 [Solvay S.A. suggests the following explanation: Such
IFLUFRFINA—O00TFLY D5 EFET-IEPVCEEFEE |contamination could come from tri or perchloroethylene
hoEED, degradation or from PVC sludge residues.
EEHRa7 (2) #HIRf CiEREMHY (2) valid with restrictions
{E58 14 D I BT IR L
i Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| X #R (62) (62)
EZ
HERYEA
CASESE
HHEEE
AR
HiE
BIERAT (M) B0 RE concentration at contaminated site
[ #hTR K ground water




LS ERISWEHTROFUTIL(HFU T T AFEESN T [VC concentrations between n.d. (< 0.3 ug/I) and 1,040 ug/I
WL IZHIFAVCEREIL. REBERK 03 ug/DELFE LY |were observed in samples of contaminated groundwater
1,040 ug/| DEITH>T=, (sampling sites not specified).

[kl

JERR VCIZTFhoroasLUR) /00T TFo s HIEMEIZKSE (It is supposed that VC is formed from tetrachloro— and
TEHTTERSh L EESNS, trichloroethene under reducing conditions by soil bacteria.

EEHRI7 (2) #HIRf CiEREMHY (2) valid with restrictions

{S5E1M D HIETAR R

o Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| X #k (63) (63)

=

HEBYMER

CASESE

T

AR

HiE

BIEZAT (Hhe) FEHIBDEE concentration at contaminated site

JERES #h R IK ground water

LS TS0 FLY GREIFRE SN TLIVALY) &3£(22,800 2,800 ug/I VC besides tetrachloroethylene (concentration not
ug/|IDVCHIFEWEER ., KE=21—3—%5 M D Suffolk County® |specified) were found in a narrow, ca. 1 km stretch of
J—ARNABEDEEMF DT KD A 1kmEEFE T, R Sh|groundwater in a residential area in North Bay Shore, Suffolk
Too BRIFRSAV)—ZU 0 TEDHKIZSH DB EMNTE |County, NY, USA. The contamination could be traced back to a

5 dry—cleaning shop”s ditch.
[l _
FER VCIERSAH)—=o 570t R HEEhEEEZ5ND, [Itis supposed that VC is formed during the dry—cleaning
process.
EEERaT (2) KR CIEREMEHY (2) valid with restrictions
{25814 D HI BT IR HL
1 Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| A SCak (64) (64)

&=

SHERME A

CASES

MEZE

JEIR

HiE

HIE AT (Hh =) BRI ORE concentration at contaminated site

[EAZ B air

R T—ILIZHITBVCEE: 213 ug/m® VC concentration in Marl: 213 ug/m®

#55m

SERR

a7 (2) IRt CiEsEMEHY (2) valid with restrictions

E58 1 D HI TR B0

H 8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| Bk (51) (51)

5%

HERYER

CASE=S

HHEE

JERR

Vb

BIESAT (HhE) BRI D RE concentration at contaminated site

[EEES R air

LS T %5 (Ruhrgebiet-West) DVCI2EE :69ug/m° (99% %A VC concentration in an industrial area (Ruhrgebiet-West): 69
L) ug/m° (99th percentile).

#55m

JERR

[ e S= (2) HIFRF CIEREHEHY (2) valid with restrictions

E5E1M D I ETEHL

i Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| RAXHk

(61)

(61)




lEZ

HEBYMER

CASES

HHEE

AR

HiE

BIEZAT (HhR) BB DEE concentration at contaminated site

[EZS S air

[ FiNAF CRE) DI DA RIKBEE I H 1+ BVCERE: VC concentration in the gaseous emissions of an Ohio (USA)
255-777 mg/m’, (B R (LPVCERE (LS EEDEETE/ |landfil: 255 to 777 mg/m°. (High concentrations are attributed
I—4&ZATEPVC/\YF DEZEIZER) to disposal of PVC sludge or PVC batches with high residual

monomer content).

fam

SER

EENXI7 (2) #IRRft CIEREMEHY (2) valid with restrictions

{25814 O HI BT IRHL

H g Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FAX#k (65) (65)

EE

HEBYMER

CASEE

T

AR

&

BIEAAT (HhH) IS DEE concentration at contaminated site

[ERES R air

HR BT DA R DVCEE: 235 mg/m° VC concentration in landfill gases: 235 mg/m®

58

R

[F T = (2) FIRft CiEEMEHY (2) valid with restrictions

{25814 D HI BT IR HL

1 Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| Bk (66) (66)

EE

AHERYER

CASE=S

TS

SEIR

Vb

BIESAAT (HhR) B HIR D EE concentration at contaminated site

[ERES R air

LS TS DA RKEEHE M DVCEE: 0.026-0.26 mg/m®. | VC concentration in gaseous emissions from landfills: 0.026 to

0.26 mg/ma.

et

SERR

BT =4 (2) IRt CIEEMEHY (2) valid with restrictions

{E38 14 D I BT IR L

His Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| X #R (67) (67)

EE

HERYEA

CASES

HHEEE

AR

HiE

BIERAT (M) BB ORE concentration at contaminated site

[ERES O EZRE LUK other: air and water

HER

it




ER VMCELEZE D HEK P DIEILE = )LRBE ILERTE (1993) 1mg/ILL [The concentration of vinyl chloride in the water effluents of
TTHBD, ERFIC(E, THEMNS250mD FEEE T, PVC1h2 &71=|VCM manufacture is presently (1993) under 1 mg/I. In air, the
Y200eDIEILE =)L OHEE A BHY . ZZERHLA)JLIE5ueg/m® (# |level of 5 ug/m’ (about 2 ppb) is obtained with an emission
2ppb) TH B, level of 200 g vinyl chloride per ton of PVC at a distance of

250 m from the plant.

EEHERa7 (2) IRt CIEEMHEHY (2) valid with restrictions

{E581 D HI IR HL

H Solvay S.A., Bruxelles Solvay S.A., Bruxelles
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| F SRR (68) (68)

&=

AERME A

CAS%EE

MEE

EE

FiE

HIE 24T (Hh &) BB ORE concentration at contaminated site

[EZS R air

L

SER Norsk Hydro®Rafnes® TH T, EZIBERDIEILE=/LD |At the Rafnes plant of Norsk Hydro, 95 % of measurements of
AIEED95%H 1 ppm L T TéHo7=(1043 BIFE), EILE =JL®D |vinyl chloride in the work environment are below 1 ppm (1043
ZRRANDFHDHEH (F5925ke/ 8., measurements). Average emissions of vinyl chloride to air are

about 25 kg/week.

EEMHR7 (2) IRt CIEfEMEHY (2) valid with restrictions

{25814 D HI B AR #L

e Solvay S.A., Bruxelles Solvay S.A., Bruxelles
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FASCak (69) (69)

&=

SHERME A

CAS%EE

MEZE

EE

ik

HE AT (Hh ) ZDfth other

[ERES R air

R 597 )L EDTHETHIZE T HVCREG 2 HAR): 1- VC concentration in the municipality of Frankfurt/M. (for
22ug/m3 various periods): 1 to 22 ug/m3

et

JERR

a7 (2) IRt CiEsEMEHY (2) valid with restrictions

{E381 O HI IR HL

Haa Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA SR (51) (52) (70) (51) (52) (70)

&=

33. BENEHED

TRONSPORT AND DISTRIBUTION

331 RERAEDOHEE

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

HERME#

CASES

MEE

SRR

BT THOF—ETILLALII
££:2000

Type : fugacity model level III
Year : 2000




Tt HETE

HEREM: KA DIEIEE =)L DO R E1000ke/ B HIZ A
WTRYTALARMETIILOA—S302.1) Tt L, Thib
DT —ZIE1998FETRIT—AMSHETEL . 886,179 lbs DIRILE
LD ESPAFHEINEFRISI -, MEBIEFRMEIRE
HBILE =)L DIUCLID T —4— 200052 A 19 H) D IR HiE
MHE LV, BLU, MELLFEHERT—2EENSHL
fzo KR P OHHHAIL1.58% FALVF=(Howard, Handbook of
Environmental Fate and Exposure Data for Organic Chemicals,
Vol. 1., 1989I2 & BHTE), K, TIESIVEEF TOFFEM I
308 &HEFE SN T=(Howard et al., Handbook of Environmental
Degradation Rates, 1991|Z& 2 H#ETE),

other:estimated

Test condition : A MacKay Level Ill Model (version 2.1) was run
using a continuous emission of 1000 kg/hour vinyl chloride to
the atmosphere. These data were estimated from 1998 TRI
data, which indicated that 886,179 Ibs of vinyl chloride were
emitted to air. Physico—chemical properties were taken from
the Environmental Fate and Pathways and Physico—chemical
Data sections of the IUCLID data sheet for vinyl chloride (19—
Feb—2000). An atmospheric half-life of 1.5 days was used (as
estimated by Howard, Handbook of Environmental Fate and
Exposure Data for Organic Chemicals, Vol. 1., 1989). The half-
life in water, soil and sediment was estimated as 30 days (as
estimated by Howard et al., Handbook of Environmental
Degradation Rates, 1991)

#ER

BBAx

Z0H:ZEK—K, & EE

other:air—-water, soil, sediment

RESHPRCEARDRE
(levelll/III)

TE(LA)LI/M) 002

Soil (level I / 11I) : .02

HEam fER: Result :
LAJIETIVIERKICEEHHSNIIEI1EE =)L 0)99.98% [The Level Il model predicted that 99.98% of vinyl chloride
RRRRICEEFDEFRILE, TELRETOERIEIKRT S |directly emitted to the atmosphere will stay in the atmosphere.
DEFOXLSTAHIL(TI/2=158) EDRIETHS, tE1LE = | The dominant removal process is reaction with atmospheric
ILDORK B TOF BI5GB (X34 285 TH D, HEHSN Tz |hydroxyl radical (T1/2 = 1.5 days). The total estimated
EBIEEZILD0.02% L TH K, TIE, EBEIZFEBNT 5 & F RIS |persistence of vinyl chloride in the atmosphere is 34.2 hours.
ni=. Less than 0.02% of the emitted vinyl chloride is predicted to

migrate to the water, soil, or sediment compartments

ER EBIEEZILDFBREDHEITRR THAST=0. ¥y 1ET JLIL [The Mackay model was run only on atmospheric emissions
REBEHDH TETELT=, 1998FEDTRIA AU R)—(Z[EK  |because the vast majority of vinyl chloride is emitted into the
BEUTEADHHIEEFNENTS Ibs KV 154 Ibs& iR S [atmosphere. The 1998 TRI inventory listed emissions to water
hThs, and soil as 78 Ibs and 154 Ibs, respectively.
ETINZE-THTESINELEZILOEB T KTKFTDH |The total persistence of vinyl chloride as determined by the
ERAFSTHILEDRIGIZEIZFEESIND, FRISIT-[5E |model is governed primarily by the rate of atmospheric
BE D3 FHA9.7-97 ) EETILAAL Ty LT=, D E |reaction with hydroxyl radical. A wide range of estimated half-
FEDESEZER., TE KADIBIEEZILOF RIS MITEE |lives (9.7 to 97 hours) was inputted into the model. The wide
=5 Z2 Motz range of half-lives had no effect on the predicted overall

distribution of vinyl chloride among air, soil and water

BT =g (1) HIRAEEEHY (1) valid without restriction

E58 1 D HI TR B0

HE PCA Services, Inc PCA Services, Inc
PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN

ElEES S (71) (71)

&%

AHERYER

CASE=S

TS

JERR BT {EHHE Type : volatility
£ 1987 Year : 1987

Hik ZDfth other

AEREM EIESNT=EPICSDFIBIZKY. 132D EFKMCT
B LU CABILRILKFEDAY—BIFESE10~35°CTHIEL
fzo AEDEPICSDFIBIZH1THERMLDBEEEMNELLY
EDREZERNL . FRELLBEDRMICLEIERITLEE
BLTER L=, 3I~6FEEDAELKICHRL-EEAEEE
—BEORELTHEALz, CORICIEAZ/—ILINETEL
f=o VAR AR (0,042 mg/l) . VAAIAL (0.042 mg/l) . ¥ R—-
1,2-o900ITFL 2 (24 mg/l) BERUAR/—)L (657 mg/1) &
ELRARPTHEIEE =)L (0042 mg/l) DEREBREIT o=, 125
LERERVWTAE AYRAR—ZANTEDRIOKEE (100
ml EPICSR) IZFEMLIztDDRETH D, INBE=E (25 miFRk)
IZHEMLEzLDDEREIXZDREDMETH S,

Test condition : A modified EPICS procedure was used to
measure Henry's Law Constants of 13 volatile C1 and C2
chlorinated hydrocarbons from 10 to 35 degrees C. The original
EPICS procedure assumption of equal solute masses in
individual bottles was eliminated, and differences in mass due
to imperfect, volumetric additions were accounted for through
gravimetric means. Dilute aqueous mixtures of 3-6 solutes
were employed as opposed to singular solutes. Methanol was
present in the systems. Vinyl chloride (0.042 mg/1) was tested
in a mixture containing chloromethane (0.042 mg/1),
chloroethane (0.042 mg/I), cis—1,2—dichloroethylene (2.4 mg/I)
and methanol (657 mg/I). All indicated concentrations are
those added to high volume (100 ml EPICS systems) prior to
partitioning into headspace. Added concentrations to low
volume (25 ml system) were 4 times as large.




158.8 mIDML;ERFIL6AZRRINT, 32D 100 mMFZEHEUL3IDD
25 mIBRDAUY —BIEHERE LTz, HRMLIZEB K (25F
1=1Z100 mhZEFML., 7700 /T LE+ETELELUVTILS
= LB T Xy TTHERALEZ, 0.1 mDHREARI) Y
CERWT, @YRRK20 (LERRMLISEALR, Fsh
ERBROEBLEE. GEATROIIDCETETHILIC
Ko TRDT=, MiFERRILE100. 175, 24.8F =[£34.6°CHL >
7OV 1—h—ANTI8~24BR /> F 1R — L 1= (REELTK
ISANTD) o 12X AR— D SFSF R R TRALEEL
SEA0MDHREAR T FBLARZ K/ LT fHE) ITER
Yt ARR—b 8t E 2 T2 LM BEALTAYRZAR—R
YTV (0.5 m)ZEEUILTz, Y TILIZEFT DI, BHIZ
HRHATRITSII1FE AL,

Henry's constants of three 100 ml systems and three 25 ml
systems were measured in six 158.8 ml serum bottles. Distilled
water (25 or 100 ml) was pipetted into each bottle, and bottles
were sealed with Teflon/rubber septa and aluminum crimp
caps. A 0.1 ml gas—tight syringe was used to deliver 20
microliters of the appropriate stock solution to each bottle.
The exact amount of each solution added was determined by
weighing the syringe before and after injection. The serum
bottles were incubated (inverted and submerged) for 18-24 h
at 10.0, 17.5, 24.8 or 34.6 degrees C in a reciprocating shaker
bath. At various time points during the incubation, bottles were
turned upright and headspace samples (0.5 ml) were obtained
by inserting a side—port needle attached to a 1.0 ml gas—tight
syringe (with a push—button valve) through the septum. The
sample was immediately injected into a gas chromatograph for
analysis

"E |
LTS K-ZZR water — air
BRIESfHFRICEADEE
(levelll/1ID)
& R Result :
BIEEZ LAV —RIEHIELUTOREY : Henry's Law Constants for vinyl chloride are as follows:
10.3 °C: 0.0147 m**atm/EJL (0.96 % ZTENFEZN) 10.3 degrees C: 0.0147 m3*atm/mol (0.96 % CV)
17.5 °C: 0.0193 m® £ 48 % TEE 17.5 degrees C: 0.0193 m3*atm/mol (3.48 % CV)
) 4: g 0 0272 mgzatmj{) 'l: 8 33 . iggi; 24.8 degrees C: 0.0278 m3*atm/mol (4.39 % CV)
) (S I Eimi 510 () i 34.6 degrees C: 0.0358 m3%atm/mol (1.48 % CV
34.6 °C: 0.0358 m**atm/EJL (1.48 % ZEZRE)
JERR LIETDAETIEIAV)—BIERICE THE#IE A YES D4 |Previous research revealed no interactive effects of organic
BERDEEFLEM T, A /—LEES% (39.6 g/DEAT® |mixtures on Henry's law constants. Concentrations of
EELEH T, methanol less than 5% (39.6 g/I1) also had no effect
EEERaT (1) HIRRAEEEHY (1) valid without restriction
{25814 D HI BT IR HL
s PCA Service PCA Service
PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FAX#k (72) (72)
EE
HEBYMER
CASEE
TS
JERR BAT RIS Type : adsorption
HiE Z D HETE other: estimated
fER
[E27 K—LiE water — soil

BRES i FRICEARTER
(levelll/IIT)

fhm FER . TIEICHITDKoc=56LHETFE SN T-, VCIETEH THIT [Result : A Koc of 56 was estimated in soil. VC will be expected
LoguneFillant, to be highly mobile in soil.

SERR

[F T = (2) HIRRft CIEfEMHEHY (2) valid with restrictions

{25814 O HI BT IR HL

H 8 EIf Atochem Elf Atochem
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FAX#ER (73) (73)

E=

HERYEA

CASES

HHEEE

R AT EHME Type : volatility
£:1976 Year : 1976

Ak ZD1h other
HEREM BRWEAAR A7 7K(900 m)E KLUBAFIVCIE | Test condition : Nitrogen—sparged, deionized water (900 ml)
RAOMDEHRI—F T T4DDE—H—FNEFNICMZ Tz, |and saturated VC solution (10 ml) were added to each of four
E—7—1,2, 3 BLUV4,DEFNFNDOABTYMERAHFESDES |beakers in an exhaust hood. The contents of the beakers 1, 2,
[2 LT, BOESFFNEFNO (FFLE), 1.5 cm, 5 cm, 10 |3, and 4, respectivly, were stirred to create vortices with depth
cmTHoT-. BERPBLUVVCEEZBEBRITBLUARYO |of 0 (quiescent), 1.5 cm, 5 cm, 10 cm, respectively. 02 and VC
YT 5 7%RATI804 810 & I E LT=(63F), concentrations were measured every 10 min for 180 min using

a dissolved—oxygen meter and a gas chromatograph. (6
replications)
"E |
JERES K—ZESR water — air

BES PRI EATER
(levelll/IIT)




taam R Result :
ARBED ML ANIIZEITEBEES LUVVCHARHEETE |Rate coefficients for 02 and VC gas exchange at four mixing
#: levels:
RS K 02 K VC Vortex depth K 02 K VC
(cm) /5 /5 (cm) (/min) (/min)
0 —3.54%E-3 + 2.28%E—4 —3.03*%E-3 + 2.74*%E -4 0 —3.54%E-3 + 2.28%E—4 -3.03*%E-3 + 2.74*E -4
1.5 —1.24%xE-2 + 1.45%E-3 —1.29%E-2 + 1.22%E-3 1.5 —1.24%E-2 + 1.45%E-3 —1.29%E-2 + 1.22%E-3
5.0 -3.85%E-2 + 1.16%E-2 —8.19%E-2 + 1.06%E—3 5.0 —3.85%E-2 + 1.16%E-2 —8.19%E-2 + 1.06%E-3
10.0 -8.03%E -2 + 3.86%E -2 —1.75%E—-1 + 7.88%xE-2 10.0 —8.03%E -2 + 3.86%E -2 —1.75%E—1 + 7.88%E-2
HAITE K VC/K 02 = 2.30 + 0.31 (95 % {58 /K #E) measured: K VC/K 02 = 2.30 + 0.31 (95 % confidence level)
HDFERLENASDEE K VC/K 02 =083 $&LU 0.87 calculated from ratio of molecular diameters: K VC/K 02 =
GHREIZAVSFERICKRTE) VCIFERDH2ERCARLE (083 and 0.87
Xfrshd, LIz > T, VCOFEREIZEYKMOKRTRAD |(depending on the molecular diameters used for calculation)
FEONEBRBNES, VC is exchanged with the atmosphere about twice as quickly
as oxygen. Thus, the high volatility of VC leads to a rapid
transfer from water into the atmosphere
SER
EEMERa7 (2) #HIRft CiEREMHY (2) valid with restrictions
E5E1 D HIETAR R
His Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| STk (35) (35)
&=
SHERME R
CASEE
HHEE
SERR AT EHME Type : volatility
Ak ZDfth other
SRERSE A4 BIE (XIsar—Schleissheimers&;a] (35 I/F) ;5718 0.5 |Test condition : Measurements were performed in a drainage
m/#) M SERERLT=7KkZ LTl Vorfluteranlage Grosslappen] |canal of the “Vorfluteranlage Grosslappen” using water from
DHEKEPTRIEL =, BRIDAO TVCERMLIz, 10m,  |the Isar-Schleissheimer Kanal (35 I/s; streaming velocity 0.5
250 m. 750 m# & TX1000mith s TR E B LTz AYRER m/s). VC was added at the entrance of the canal. Samples
R=ZEFEIERVAVHME S U HRIATRT 5T4—IZ& |were drawn at 10m, 250 m, 750 m, and 1000m. Analysis by
Yotttz head-space method or pentane extraction and gas
chromatography.
T I
JERES K—E5 water — air

REDHPRCEARTRE
(levelll/IN)

b retil $£E T 1/2 =0.9-1.285R8 Result: T1/2=09to12h

EE

EEERaT () HIRCIEREEHY (2) valid with restrictions

{25814 O HI BT IR HL

i Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FASCak (30) (30)

E=

HERYEA

CASES

HMES

R AT EHKE Type : Volatility
££:1989 Year : 1989

HiE Z Dt Other

R e —

[EEES K—ZESR water — air

BRES i FRICEATER
(levelll/1IT)

Eim $FER AV —BIEH (15CIZB TR ABEMNSHE): H= Result : Henry's Law Constant (calculated from the solubility
1.85 * E+3 Paxm 3/EJL at 15 degree C): H = 1.85 * E+3 Pa*m 3/mol

JERR

EFEHROT (2) HIFR TIEFEHHY (2) valid with restrictions

{E581E O HI IR HL

8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| BTk 7 (27)

5=

HERYE A

CAS%E

HMEE

ER BT {EHK Type : Volatility

4F:1987

Year : 1987




RS

Z Dt
REREM B IEEPICSFIE (NYRRAR—ZBH Y53 HT)

Other
Test condition : modified EPICS procedure with headspace
analysis.

BE |
JERES K=K water — air
BESMPACERDRE
(levelll/IIT)
fEm R Result :
AU —BIES GBITE): Henry's Law Constant (measured):
at 10.3°C: 1.47 * E+3 Pa * m® / EJL (ZEEH{H L= 0.96 %) at 10.3 degree C: 1.47 * E+3 Pa * m® / mol (CV = 0.96 %)
175°C: 1.93 % E+3 Pa* m’ / EJL (ZENHE= 3.48 %) 17.5 degree C: 1.93 * E+3 Pa * m® / mol (CV = 3.48 %)
24.8°C: 2.78 * E+3 Pa * m® / EJL (ZEEH{H L= 4.39 %) 24.8 degree C: 2.78 * E+3 Pa * m® / mol (CV = 4.39 %)
34.6°C: 3.58 % E+3 Pa* m’ / EJL (ZENFRH=1.48%) 34.6 degree C: 3.58 * E+3 Pa * m® / mol (CV = 1.48 %)
R _
EEHERa7 ) IR CIEREEHY (2) valid with restrictions
{25814 O HI BT IR HL
H g Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| X #k (74) (74)
EE
HEBYMER
CASESE
TS
R [4T EFM Type : Volatility
£:1983 Year : 1983
HiE Z Dt Other
72 e
[ERES K—Z&K water — air

BRESAPRCERDEE
(levelll/IID)

frt #ER :VCM50%H 1mg/I (1ppm) D KB KRN 5265 TiHKL. |Result : 50 % of VC dissipates from an aqueous solution of 1
9643 LANIZ90% M3 & F L 1=, mg/| (1ppm) within 26 min, 90 % evaporates within 96 min.

SERR

BT =4 (2) KIR TIEREEHY (2) valid with restrictions

{S5aM D HIET R R

i Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| Bk (75) (75)

EE

AHERYER

CASES

T

JERR BT {EHHE Type : Volatility
4£:1988 Year : 1988

Vb Z Dt other

e e —

[E4ZS K—E5 water — air
BESfFRICIEATEE

(levelll/III)

fEm R Result :
BEELTDOHFEICLDVCDKNSDEFEICKDFFEILLLT |According to rough estimates, the half-lives for the eva
DEY: poration of VC from water bodies is given as follows:
it 1/2 = 4385 Pond: t 1/2 =438 h
it 1/2 = 34785/ Lake:t 1/2=34.7 h
At 1/2 = 4.78%5RE River: t 1/2 =47 h

JERR

EFEHROT (2) HIFR TIEFEHHY (2) valid with restrictions

{E581E O HI IR HL

8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| X #R (76) (76)

EE

3.3.2 HEd

DISTRIBUTION

HERYEA

CASES

HHEE

SERR

JERES ER—EYHE-—EE—TE—K air — biota — sediment(s) — soil — water

RVTALNILTIZESEE

Calculation according Mackay, Level |




RSN AW=7T—4: Data used:
EJLEE: 6250 g/mol Molar mass: 62.50 g/mol
Log Pow: 1.58 Log Pow: 1.58
FASE: 333000 Pa Vapor pressure: 333000 Pa
KIBREE: 1.1 ¢/ Water solubility: 1.1 g/I
BT —RIZAWER: Equations used for additional data:
log Koc = 0.989 log Pow — 0.346 log Koc = 0.989 log Pow — 0.346
AWi=: Volumes used:
Z25.: 6 000 000 000 Air: 6 000 000 000
+1E: 45000 Soil: 45 000
7K: 7 000 000 Water: 7 000 000
JEE: 35+ 21 000 Sediment: 35 + 21 000
WA 7 Biota: 7
R 2250: 99.985 % Air: 99.985 %
+3%: 0.000 % Soil: 0.000 %
JK: 0.015% Water: 0.015 %
JEE: 0.000 % Sediment: 0.000 %
44148 : 0.000 % Biota: 0.000 %
[l
R _
Bl T =4 2) HIRf CIE@EHEHY (2) valid with restrictions
{25814 O HI BT IR HL
H g Huels AG, Marl Huels AG, Marl
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| A SCak (35) (35)
&=
SHERME R
CASEE
S
SERR
[ERES K—Z&K water — air
HiE Z DMt (FHE) other (calculation)
KPDVCRESLIVHMELTANNLERANDREHEKE |Best estimate model for the VC concentration in water and
DERBETHEET IV the cumulative loss to the air in a lake and in a stream.
AEREH AAVCEE: 1 mg/l VC concentration in input: 1 mg/I
ANTZ0oay: BEED10% fractional input: 10 % of tota | water volume
[ HUTILANIB LHIZH T BVCEEIL > 0.2 mg/IT#HDT=, |VC concentration in the sample stream and lake would be >
0.2 mg/I
#55m
TR
EEHERa7 (2) HIRft ClEsEMEHY (2) valid with restrictions
{E581 D HI TR B0
H 8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCak (35) (35)
[
HERME A
CASES
S
JERR ££:1976 Year : 1976
[ELZS K—4¥H water — biota
ik G D) other (calculation)
SERE M D—Rr—ZADHTE (BHLBMAOEREM) RE:/KE.  [Worst case estimate (stratified lake with simplistic food web);
BELTLELEVWEE R OILER R assumption: diffusion-limited exchange between water and
unmixed lower sediment layers.
LS EQ—EEE%— HENY-HBEY-HAHILIZEITAVCOH |Half-life time of VC in the sediment — benthic organism —
HHER: t 1/2 = $934F; predator —omnivore — cycle: t 1/2 =ca. 3 y;
EEIZHTBVCRE (EEIREE) (£#9155 T0.358 mg/l, VC concentration in the sediment approaches a steady-state
EEEMICEHTHVCRE (EEIREE) (FH155T0.013 mg/l, |value of 0.358 mg/I in about 15 y.
ZTODMDERIZHITEVCEREIXIVIEL, VC concentration in the benthic organisms reaches a steady
state value of 0.013 mg/| in about 15 y.
VC concentrations in other organisms are less.
il néml
R
EEMRa7 (2) FIRRfT CIEREMHY (2) valid with restrictions
{E581 O HI IR HL
H Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)




li&

[BIA>E [(68) [(68)
BE [ |

34 IFRMEE RN

AEROBIC BIODEGRADATION

HERMES Z DD EHERYE other TS

Dupont, NEN Research Products, Boston MAHVS AFL1-14C
1B1EE =)L (L 1K5T8E 0.53 mGi/mmol)

14C vinyl chloride (specific activity 0.53 mGCi/mmol) from
Dupont, NEN Research Products, Boston MA

CASES
EE
ER A4T TR Type : aerobic
Hik Z Dt other
I AR 108 E 108 day
WEfEE M- EOFKENENMSDLIE—K £ER other:soil-water microcosms from authentic aquifer material
GLP T—3%L no data
HBREToEE 1990 1990
HEREN MEOBBIR: /—< (FOSHRTM) 1I2HSHhF BRIADIE [Source of Material: Material was collected from the northern
DI THITHELEYIRNFTAT U N—E DB M DR |bank of the South Canadian River from an area bordering a
LTz, REIRIG ICIXEBEDH I THAS DR HEAFALTLY  |municipal landfill in Norman, OK. The site did not receive
otz FIRBREOM T /KE (L E N> (OKE T06~1.5 [leachate from the landfill. The water table in the area was
m) . KE F0.5~1.0 mMdTIERFZZEILT=, FBE1~2 m® |shallow (0.6-1.5 m below surface). Soil samples were taken
NEPRY . ZDORE@mIZT ZEICR>THE TR KZEFRERLT=, from 0.5 to 1.0 m below the surface. Groundwater was
collected by digging a hole 1-2 m deep and allowing the hole to
fill.
TEOSHT T ES IV L HEOERE SV EMR D EIZHES |Analyses of soil: Organic and inorganic contents of soil and soil
WEICKYD L, MEMEOBREE LV EBTRESMAE  |texture were analyzed by standard methods. The total number
MEEAEL =, of bacterial cells and number of viable microorganisms in soil
was determined.
HERR ERY20 c(EEE) BLUREEFAM T K20 miEE |Test System: Microcosms were prepared containing 20 g (wet
LMUNERERE30 mIEERNLPIZFARLT-, MU/NERERIZ |weight) of solids and 20 ml sterilized groundwater prepared in
100%02%55 @R LT=%. IBILE ZJLZFIMLT=, #BE |30-ml sterile bottles. Microcosms were sparged for 5 min with
01F=(F1.0 ppm(BEE/ TESIVKDEE) L7425 E5181E [100% 02 before adding vinyl chloride. An aqueous solution of
EZLKBEHRZERMLUT=, b ETiERELLTLY XYY vinyl chloride was added to yield concentrations of 0.1 or 1.0
(0.0002%) Z /ML=, RET LR ELTRALE LUV T ILI=Y L |ppm (wt/wt of soil and water). Resazurin (0.0002%) was added
Y)Y T Xy TTERBL =, BFT. 20°CTERBZ(V ¥ as a redox indicator. The system was sealed with a rubber
N—+EXVEHR A rpm) LTz, septum and aluminum crimp seal. Samples were incubated at
20 degrees C in the dark and agitated (1 rpm).
SR WHRMEDORL B LV £ LEEMN D EEZE=
A= 51z A—rIL—TEHDORBEE D=, Control: Autoclaved controls were included to monitor loss of
test material and/or abiotic degradation.
BILEZ LB KV BEI D 547 K IEE 5 D 14C-181EE = |Analyses of vinyl chloride and metabolites: 14C-vinyl chloride
JLEHPLCIZKY R HTLT=. RIKS U FL— 30 hH 0 2—%F |in the aqueous fraction was analyzed by HPLC. Total
WTKEBE S P ORREHEEZRE L=, ;B E200 LT |radioactivity in the aqueous fraction was determined by liquid
BEEIELI=RS1—B & RICN2/ R (250~350 ml/5) Z@ES  |scintillation counting. 14C02 was collected by passing N2 gas
FBHEITEDTI4CO2EFEI L =, /A= &N=H R (E. 10ml [(250 to 350 ml/min) through slurry mixtures which had been
IN POHE ST EH L2 DD Sy TR TIREL =, E#EFSY |acidified with 200 microliters of concentrated phosphoric acid.
THBIEEL=28 (1 m) Z&RAS U FL—30 92 —(Z |Purged gas was collected in a series of two traps containing
FYRKTLT=., MEEE/ U LHRMB DA RP D BEHEMERIE |10ml 1N POH. Samples (1 ml) from combined traps were
I2&YCO2M E R ERER L=, analyzed by liquid scintillation counting. CO2 production was
confirmed by determining radioactivity in solution after addition
of barium nitrate
HEBRYMERE
EIRRE

EHEE °C

SEYE B LV RE(me/L)

DERRE A Ak
NREEH AR

=2
=IENERE %) BE [BIEED (B B)
PRE-1 7THE=25% 7 day = 25 %
PERRE-2 40 HE =30% 40 day = 30 %
PHEEE-3 60 HE =50 % 60 day = 50 %
PERRE-4 9 HEB=75% 90 day = 75 %
PERERY HY yes

LREfER LN D REAIE S &
BRUZDHER

NEMEDNT, 14ABEDHRE

SEBYE . Z0M: BEEER
SEE: 90H =0%

Control substance : other: sterile microcosms
Kinetic : 90 day =0 %

1080 =1% 108 day = 1%
ZDih SERE=1080%I299% Degradation : = 99 % after 108 day
fEim Sr @ readily biodegradable




ER

LY

TEOLH: ERDICETLEDARIKRE (024%) NEFEN
THEY.ERB LV L DB G BN LICEDIEHELTH
FANT-, MEMDBEIL.77 * 107, EB A EMBIL
3.01 * 10°CH 1=,

EIEEZ L DR 14CIEIEE ZIL1 ppmDHEDI9% LI E
X108 B LABRICHEC o1=, JBEET ppmTIX14CD#965% . = fE
0.1 ppmTIX14CD#150% A 14C02E L TRIUREN =, X THE
Cr=-2fR1E5% K@ THoT=,

Result :

Analyses of soil: Solids contained little organic carbon (0.24 %)
and were classified as sand based on low levels of silt and
clay. The total number and number of viable microorganisms
were 9.77 * E7 and 3.01 * E4, respectively.

Vinyl chloride degradation: Greater than 99% degradation of 1
ppm 14C - vinyl chloride occurred after 108 days. For 1 ppm
and 0.1 ppm concentrations, approximately 65% and 50% of 14C
was recovered as 14C02, respectively. Less than 5%
degradation occurred in controls

EEMERa7 (2) #HIRft CiEREMHY (2) valid with restrictions
E5E1 D HIETAR R
His PCA Services, Inc PCA Services, Inc
PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| STk an an
&=
EEYIEES ZDMDHERME other TS
[1,2-14C] #51EE = JL(NEN Dupont, Boston), #i& 5160 98% |[1,2-14C] vinyl chloride (NEN Dupont, Boston). Greater than
LLEABIEE ZJLICERET B, 98% of total radioactivity was associated with vinyl chloride.
CASES
HEE FHEE > 99% Purity was > 99%
JERR AT R Type : anaerobic
HiE Z DM other
EE R 70H 70 day
ETER T :-EDTKEMEHNSDLE—K £ER other:soil-water microcosms from authentic aquifer material
GLP T—5%HL no data
HBRETOLE 1999 1999
HEREH #ME D HEESIE - Naval Weapons Industrial Reserve Plant Source of Material: From the Naval Weapons Industrial

(NWIRP, TXHRIMASR) B LUVt IL-T4— LR BERRZE
Hith (NAS, ZAF Moo E L) hDIRER LT, KR E
(20 ppb A F) DR /AOITY DHVOAITUHLIEE
ZLTHERSN I TKAFRAT HiE LR KH (NWIRP) 1=z
[FZ VKT (NAS) My D HETE M A TR L = NWRIP O HEFE %)
&, BRICAILEFERT DT B LTS IILENDLDE
EISETSNIZELMVETH Tz, NASO MY (WS
HE2~5%DMHR) [FAZLZHEGHHH L TLDEREID
T TERERL =,

RERR AU LFHES T CHMSE A2 R HREY15
EEDERMNAM/NEERE20 milnE/ N A7 ILhIZHEL
fzo RETFILT LR TEHL. BEI (1000 ml) DB HMEAY
LEFRLE= 1RBICDEIDDOL T AERARLE:. WM ERER
Z5RMBAYFaAR—TAEDEREER L., [1.2-
14CHEIEE =)L0.5 p CiERMLTz, RES KUAL—HIE
HICHOHHAFIELE LB EINWIRPOM/NERER T
370 p g/I. NASOBUNERER T630 p g/ITHDT=0

W ERNBE DRI E SV T EIFEMH S BEE=
B—9 Bt A—rIL—TFEH (15 PSI, 121°CT1EFAD
F—hIL—TE2E1To1) DRBEE DT,

BIEEZ LB IURBEMDO AT EEEZILDAYERR—Z
BEEZGC/FID.ICk>TERMICE=4—LT, HHBEREA
DL TEHLT=, CH4, CO2, TAVELUVITUNERE
GC/GRDIZ &> THFAIICE=A—LTzo NYFAR—ZFHHD
ﬁHy;:Efrém‘zﬁmat'pé%EéLt BIESh-REEZH
IELT=,

Reserve Plant (NWIRP), Dallas TX, and the Naval Air Station
(NAS) Cecil Field, Jacksonville, FL. Sediments were collected
from a shallow, freshwater lake (NWIRP) or a shallow,
freshwater stream (NAS) that received groundwater
contaminated with low concentrations (<= 20 ppb) of
trichloroethene, dichloroethene and vinyl chloride. NWRIP
sediment was a highly reduced, soft mud composed of clay and
fine silt with vigorous methanogenesis. NAS sediment (a
coarse grained sand with a 2-5% organic content) was
collected near a site with continuous methane outgassing.

Test System: Anaerobic microcosms containing 15 g of
saturated, methanogenic sediment under a helium atmosphere
were prepared in 20— ml serum vials. The system was sealed
with butyl rubber stoppers and flushed with an excess (1000
ml) of high purity helium. Experimental treatments were
prepared in triplicate. Microcosms were preincubated for 5
days to establish methanogenesis before addition of 0.5
microCi of [1,2— 14C] vinyl chloride. The initial dissolved
concentration of vinyl chloride based on adsorption and
Henry's law constant was 370 microgram/| and 630
microgram/| in NWIRP and NAS microcosms, respectively.

Control: Autoclaved controls (twice for 1 hr at 15 PSI and 121
degrees C were included to monitor loss of test material
and/or abiotic degradation.

Analyses of vinyl chloride and metabolites: Headspace
concentrations of vinyl chloride were monitored periodically by
GC/FID. Sample volumes were replaced with helium. Formation
of CH4, CO2, ethane and ethene were monitored continuously
using GC/GRD. Measured concentrations were corrected for
the loss of constituents due to headspace sample collection

BERE C

SEBYE & S VR E (me/L)

SRERETE

DEREEHAE

R

EESEEG AE

REE-1

DRRE-2

RRE-3

RERE-4

DRE R

®HY

yes

EEBRUNONBREANESE
RUZORE

WNEYWEN7, 1ABEDHRE

Z Dt

SEYE . Z0M: BEEESR

Control substance : other:sterile microcosms




fEam FER . ZOMM: —D DR TIE21 %R fiE. ZDHTIE100% 5 Result : other: 21% degradation in one system and 100%
2, degradation in another

JERR R Result :
NWIRPD #7554 : 708 B = TICHEBRAD M/ ERE R TIX21% |NWIRP sediment: A 21% and 6% percent decline in vinyl
DEILEZILED . REBOM/NERER TIX6%DIEILE =)L |chloride was observed in experimental and control microcosms
BONEREIN -, BIEEZILIET T (3+1%) . CO2(11=% |by 70 days, respectively. Vinyl chloride was degraded to
2%) B K UCH4 (9%2%) IZH RSNz, HELCO2, CHAFE & |ethene (3 +/- 1%), CO2 (11+/~ 2%) and CH4 (9 +/~ 2%).
VIR OEYRIFZFNE NS, 58 K508 LIAICEE STz, [Significant recovery of CO2, CH4, and ethane was observed
SRBICEVNWTREIERE ShiEh o1z, within 5, 5, and 50 days, respectively. Metabolites were not

detected in controls.
NASOH#FEH: 708 B ETITHERADM/NERE R TILI8%D |NAS sediment: A 98% and 13% percent decline in vinyl chloride
BIEEZILED . HBOM/NERRTIE13%NDIEILE =)L |was observed in experimental and control microcosms by 70
DHIBREINT-, 1EIEEZILIXI T (101%) . A2 (39+ |days, respectively. Vinyl chloride was degraded to ethene (10
9%) ., C02(22+2%) HEKUCHA(22+1%) 25 fESNT=. B |+/- 1%), ethane (39 +/- 9%), CO2 (22 +/- 2%) and CH4 (22 +/—
BHCO2B LU CHADEIURIFESL IZERE SN =, BELI A [1%). Significant recovery of CO2 and CH4 was observed
DEBIIS0B BICRHONT-, TTVREX, TTUANETTE [immediately. Significant ethane accumulation was noted on day
NTIAVITEBIZONTRED LIz, TTUE IV IT2U L5 ER |50. Ethene concentrations declined as ethene was reduced to
T B ETICERSNIZREHEED50%% G-, SEBIZEH |ethane. Ethene and ethane accounted for 50% of recovered
WTREWIERE SN E M o1, radioactivity by the end of the study. Metabolites were not
detected in controls
EEMERa7 (2) #HIRft CiEREMHY (2) valid with restrictions
E5E1M D HIETAR L
t PCA Services, Inc PCA Services, Inc

PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN

5| FSCER (78) (78)

&=

AHERME R T—3%L no data

CASEE

MEZE

JERR AT FR M Type : Aerobic

ik Z0ih other
FEIEHFESNTLVEL, Method not specified;

EE M

HBiER EMEEIR. Bk activated sludge, adapted

GLP T—5%L no data

HEBRET-F 1985 1985

AHEREN

HERYERE VCEE :0.05mg/I VC concentration: 0.05 mg/I;
BIRRE

EHEE °C

I & U (ma/ )

SRERE R &

Y

b0

SRR

(=}
BESEEG HE

LREFER LS DA REAIE S &

BUZDHER

zn

iﬁ%{#ﬁﬁaﬂ 148 DR EE

SRE=58%T215%

Degradation : = 21.5 % after 5 day

Faam

T

ERERa7

@) HRCEEEHY

(2) valid with restrictions

E 814 O 1 R L

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| BTk

(79)

(79)

e

HERYE £

CASEE

MEE

R

B47 TR

Type : Aerobic

Ak

Z Dt

other

RN

HETER

Mycobacterium sp. ($E)

Mycobacterium sp. (Bacteria)

GLP

785

no data

HBRETOLE

1985

1985

HEREH

HERMERE

FHiERE

EERE °C

XEEWE & S VR E(me/L)

SREREE &

SREFHEE

R

RIRSEEE (%) HE

FIIIIIIIIIIIIIIIIIIIIIIIIqIIIIIIIIIIIIIIIIIIIIIIIII‘




RRE-1

!

RRE-2

RRE-3

SERRE—4

DRE R

EEBRRUNONBREATESE
RUZDRE

WNEWEN7, 1ABEDHRE

Z Dt

HRE=93%

Degradation : = 93 %

[kl
ER HMEMBVCITHFELRIN - EMSDREB LV IRILE—DHE [Isolation of a strain of Mycobacterium (M. L1) that uses VC as
—DEFRIRELTVCEFI AT DMycobacterium (M. L1)D % %K |sole source of carbon and energy from soil that had been
o ek contaminated with VC for several years.
HE O KM #3100 ppm (1.75 uM) VC. Affinity of the bacteria: KM ca. 100 ppm (1.75 uM) VC.
BARMSDVCDBREZRAET H7-0I<, EEILEI=[FMK |Experiments were conducted to investigate removal of VC
HIEOZNZTNTHEAERSINT-, BEDIHFES. ZRHPIZ [from waste gas by immobilized or growing cells, respectively. In
B1T51% (V/V)VCHEAOmI/ 53 iBE L TVCEREEFEICMZ =, |the latter case VC was added to the fermenter as a 40 ml/min
EEIREGIRE 0012/ T TIXFTRAZLRASVCD3 %  |mixture of 1 % (V/V) VC in air. Under steady state conditions
hFRESh=. (dilution rate 0.012/h) 93 % of VC from the ingoing air was
removed.
EREE/NVFISHET, ME DS 068 ke VC/m**H
In continuous culture batches, the bacterium mineralized 0.68
REBLMIER/NSD RO L. VCbiﬁéllﬁﬁgéhf:C kg VC/m3%day.
EEBERLUIz, P ETIXBEKRDERD RFICE S,
Evaluation of the carbon and chloride balance implied that VC
was completely degraded. Degradation was accompanied by
formation of HCI.
E8EExa7 (2) IRt CiEEMEHY (2) valid with restrictions
{S5aM D HI TR R
H Bt Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| A SCak (80) (80)
&=
SHERME R
CASEE
HHEE
SERR AT FEHE Type : Aerobic
HiE
& 2R
HETER Z Dth: mycobacterium other: mycobacterium
GLP
BRI E
HEREN BE 1% Concentration: 1 %
_ R Fermentor
HEBEYMERE
EIRRE

EHEE °C

RN E B £ R R e/

SRERE R &

SEEEE S

R
ZE (%) BB

4]

SRR E-1

| S fERE—2

| S fEEE-3

SERE-4

BT

LREFER LS DA REAIE S &
BRUZDHER

HNEMENT, 14ABEHOHRRE

Z Dt

PEE=93%

Degradation : = 93 %

HE

JERR

[ e S= (2) HIFRFT CIEREMHEHY (2) valid with restrictions

1S58 O HI ETAR R0

) Solvay S.A., Bruxelles Solvay S.A., Bruxelles

Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FCER (81) (81)

EE

HEMES 1.1~14THRE as prescribed by 1.1 - 1.4

CASEZ

MEE

JERR 247 FRHE Type : Aerobic

ik

R AR 25HFS 25 day

HERER ZDih Other

GLP T—A%L no data




REBRETF

1977

1977

HEREH

HENERE

FHiERE

EERE °C

XEEWE & S VR E(me/L)

SREREE &

SREFHEE

R

RIRSEEE (%) HE

PAY; ZEdE

PAY; 2EdE

PN 2EdE

|
Hlw|IN|—

LRt i i

SRR

DEE Y

no

LRBRLUSN DY RERIE S &
BRUZDHER

HNEYMEN7, 14ABEDHBRE

Z Dt

XERYME : Z0M: KONEOHE

Control substance : other: untreated bacteria

Ftl B ABREH T CRENREIERING,N -, Result : under test conditions no biodegradation observed

ER fER: Result :
EDFEKBEELVEDFKIRICIEILE ZILEMAZ =B EIZE |No change in biochemical oxygen demand between raw sewage
WT, 20CIZH T 2EMFNBFREREICHEVTEILIEA seed and raw sewage seed plus vinyl chloride at 20 degrees C
Mo1=(ATSDR, 1997(Z52 &), (as described in ATSDR, 1997).

EEEZa7

{25814 O HI BT IEHL

H 8

5| FASCHk (82) (83) (82) (83)

&=

GRS T—H%HL no data

CASEE

MEE

ER AT R Type : anaerobic

HiE Z Dt other

EEHE

HERER ZDHDHE other bacteria

GLP T—H%L no data

HBREToLE 1986 1986

AHEREN

HEBRYMERE
BIRRE

EHEE °C

I & U e/

SRERE R &

SEEEE S

R
ZE (%) BB

)

| SRR 1

> R S -2

|2
| S AR -3

SERE-4

BT

LREfER LS D REAIE S &
BUZDHER

HNEMENT, 14BEHDHRRE

Z D

[kl

R A mixed culture of Y HFa—tyYMD=a2—+> DD A mixed culture of methane-utilizing bacteria (CL-M) isolated
cattail; B MO IRMLEE MO DL AZ ELEME  |from sediments taken from a cattail marsh of a lake in Newton,
(CL-M)DE &, FBEZHMFIZEMEL TULVRLY, (X4F [Mass., that was enriched, but not especially adapted,
SES T C23BFRLLNIZ540 ug/IIEEDVCEMhDIEIET |completely degraded VC (as well as other chlorinated ethenes)
AUFELRIKRIDTERICHRL -, BREDIEILIEEMILER |at a concentration of 540 ug/l VC within 23 h under aerobic
SN ot=, conditions. No volatile chlorinated compounds were formed.

EFEHROT (2) HIFR TIEFEHHY (2) valid with restrictions

{E581E O HI IR HL

8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| BTk (84) (84)

5%

HERYER

CASE=S

HHEE

ER 47 R Type : anaerobic

Vab:

1B 2R

HEFER ZDfth: KR other: groundwater bacteria

GLP

BT T F

HEREH 20°C. RSP 20 degree C, darkness

REBEMERE




HIERE

BERE C

SEBYE & S VR E (ma/L)

SRERE S E

SREEHAE

R

SROME®%) HE

RRE-1

RRE-2

RRE-3

SERRE—4

S EE Y

EREFBRUN DS REAESE
RUZORE

MNEYWEN7, 1ABEDHRE

Z D

B

ER

KB DIEILE = )L A EEE 12400 mg/m’, HiHDIBEDE
HEA I AERE B AEULME S I 108,

The initial concentration was 400 mg/m3 vinyl chloride in
water. The half life was 4 weeks with sand and 10 weeks
without sand.

SEMHERTT

(2) FIRfFFCIEEMESHY

(2) valid with restrictions

{E3E 1 D HIHIIRERL
Hs

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

5| FA SR

(63)

(63)

[k

HERME#

CASEE

MEE

R

AT HERE

Type : anaerobic

Bk
EE AR

HEfER

Z D th: mycobacterium vaccae JOB5

other: mycobacterium vaccae JOB5

GLP

REBREIToF

HEBREH

2BREIEE. JO/NUTHRE

2 hour incubation, grown on propane

HERMERE

0.888 mg/I

.888 mg/|

HERE

EERE °C

WM E E S VR E(me/L)

SRERE L &

DEREEHSE

#ER

SRS EEE (%) HE

D RERE-1

SR

DR

Hlw N

(M5 (s [ ch [

DR

SRE R

ERERUNOLBERTESE
RUZDHER

HNEYMEN7, 14ABEDHRE

Zott

DEEE=100%

Degradation : = 100 %

B

SRR

EmEEza7

(2) HFRfTCIEREMEHY

(2) valid with restrictions

E RE 14 O 1 AR B0

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| R CHk

(85)

(85)

E=

HERME#

CASES

MESE

EZ

47 R

Type : anaerobic

Bk

EEAN

HEfER

Z DM KFHE

other: water bacteria

GLP

RERETE

HEREH

505 D R FFEF RN ICEE IRFTEE (CH L T12B RHEEIME,

12 days adaptation in fixed film packed bed reactor with 50
min retention time

HEBEMERE

0.29 mg/I

.29 mg/|

FHiERE

EERE °C

RN E B LR E e/

SREREE &

SREFHEE




R

RROME®%) HE

RRE-1

RRE-2

RRE-3

SERRE—4

DRE R

EEBRUNONBREAESE
RUZDREE

NEYWEN7, 1ABEDHRE

Z Dt

FEam

ER

AU EEHEDIER, R RIEXEE0.06 mg/l

Methanotrophic culture. Result: 0.06 mg/| end concentration.

EREERa7

(2) HIRRTTEREEHY

(2) valid with restrictions

{ERE1E O HI BT AR AL

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B CHk

(86)

(86)

&=

HEME S

CASEE

MES

B4T R

Type : anaerobic

IR

Vb
1 E AR

[EEEREY

GLP

RERE(T o F

FERE M

SERMERE

HiERE

EHEE °C

B E & L VR E (me/L)

SRERE R &

t’ﬁﬁﬁfﬁﬁﬂi?‘i;‘f

BENRE® HH

SRR

SRR

SHEEE3

LREfER LS D REAIE S &
BUZDHER

HNEMENT, 14BEHDHRE

Z D

[kl
R FERELARILORERIZHLT, VCIE, BWDBFEE T TAYUE  [VC was approximately 50 % and 100 % degraded in 4 and 11
REMZE>T 4BMB I AR TENZENFI50%E KU |weeks, respectively, in the presence of sand by methanogenic
100% 9 fELT-, MAEMEEIZHELTIE. 4B B LU113B |organisms in laboratory scale experiments. In absence of sand,
HlZNZ N T20 %5 KUB5 %L 1=, 20 % and 55 % degradation occured in 4 and 11 weeks,
respectively.
EEERa7 () KR CIEREEHY (2) valid with restrictions

{E3E M D HIHIIERL

EIf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Elf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| FCHk

(63)

(63)

E=

HERME#

CASES

MESE

S

17 R

Type : anaerobic

Ak

AR

tEtE R

GLP

RERE(T - F

HEREH

HERMERE

FiERE

EHEE °C

SEYE B LV RE(ma/L)
SRERE R &

SREFHEE

R

RIRSEEE (%) HE

SRR

SRR

[N | K |

WN|—

SDAREE




SERRE—4

DRE R

LEBERUND S EERERE
BRUZDORER

HNEWEN7, 1ABEDHRE

Z Dt

E =D
0 aff

ER

FhzyOnIFLY, M)HOon, o/onskU/EAITU0
Igﬁ%ﬁgﬂilv_—‘/'\@ﬁﬁﬁﬁﬁﬁﬁﬁfzU%#'F‘Gi%ﬁﬂ’i
12#% o

Anaerobic degradation of tetrachloroethylene, trichloro—,
dichloro— and chloroethene into ethane or ethene is
experimentally observed in various conditions.

EEEMRIT

@ HRFFCIEEMESHY

(2) valid with restrictions

S8 D HIWIIRERL
His

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA)

5| B SR

(87) (88) (89) (90)

(87) (88) (89) (90)

BZ

HERME %

CASEE

MEE

ER

Ak
1 AR

HEtE R

GLP

REBREIToF

HEREH

HBRVERE

HERE

EERE °C

WM E E S VR E(me/L)

PRI R E
NEEEHAE
=R e —
=IENFRE (%) BE
S AERE-1
D ERE-2
D AERE-3
D ERE—4
HERERY
LERHERUNDIBERE S E
RUZO#E
NEMENT, 14AHEDHEREE
%t{:;(])ﬁi’.
0 afff
JERR *E&@n'ﬁﬁb\buT@VCo)ﬁ'ﬂlﬂ—:% PERANZXLHREN  [Several studies suggest the following mechanism for the
microbial degradation of VC:
VC —(A-EI/FF T F—EIC otéﬁﬁ1b)————> VC ———(oxidation by methane-monooxygenase)————>
HJOQIFLUFF IR —— (R4 )————— chloroethylene oxide ———— (rearrangement)—————— >
yOoa7Eb7ILTER (ER1E) > chloroacetaldehyde ———————— (oxidation)——————— >
YOO —NK SRR/ OS2 1E)-—> chloroacetate ———(hydrolytic dehalogenation)—>
) a— )LEktE (———- > FZEHEMR D glycolate (————— > normal cellular metabolism)
EEERaT
{25814 O HI BT IR HL
H 8 Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B SR

BEZ

3.5. BOD-5, COD¥7=13BOD-5./CODtL
BOD-5,COD OR RATIO BOD-5/COD

3.6 EMIEHEYE
BIOACCUMULATION

HERME S

Z0hDHBRYE

other TS

CASES

MES

EZ

Bk

ZDhDHERME

other

EMiE

Z Dt

Other

ZiiE (B)

26.7°CTC3HR

3 day at 26.7 degree C

BREERE

0.25 mg/|

.25 mg/|

Bt AR

GLP

T—5%L

no data

RERETF

1977

1977

DA E

SERS M

WERYE IR

XY E

xI BRI % B UL %




AEBRAXEE |
fBE
ELTE{TE
EEEEE ()
HERPOHERNEEE
RHERE(BCF)
A~ HEt TE 3R
st BF
K&
i%_g)ﬁtaﬁﬁg
iR G
ER 14CIEHL-VCEHISHRDKRERRETIILE LUV EYESE [14C-labeled VC was evaluated in a closed model aquatic
ETIEBELTEMEL =, B8, £ MBELVEMEBMEDNR [ecosystem and was allowed to pass through a model food
BEht=, RRENE V=5, VCD34%DHHIKPIZTEAE  [chain. Transfer, biodegradation and bioaccumulation were
L. —A65%AEHESN-ZRPI3ARINDREZFERFELI-, |studied. Due to the high vapour pressure, only 34 % of the VC
UTDOVCEEMICHTDAEIZEYRESNT=: were found in the water, while 65 % were found in the
JK 42 ug/kg consumed air after 3 d of exposure. The following VC
Oedogonium 1,307 ug/kg concentrations were determined by measuring the 14C —
Physa 1,225 ug/kg distribution:
Daphnia 621 ug/kg Water 42 ug/kg
Culex #4K 1,196 ug/kg Oedogonium 1,307 ug/kg
Gambusia 300 ug/kg Physa 1,225 ug/kg
ZEHT.VCOREDERITRIST . BYEHIZHT5EFE |Daphnia 621 ug/ke
[FEETIIROERERL=. Culex larvae 1,196 ug/kg
Gambusia 300 ug/kg
The authors concluded, that no substantial bioaccumulation of
VC occurs and that the accumulation in the food chain is
insignificant.
ST (2) KRR CIEREMEHY (2) valid with restrictions
{E381E O HI IR HL
i Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCHk (91) (91)
&=
HERYESR ZDhhDEAERME other TS
CASEE
MEZE
EE N
ab:
EWiE Z Dt other
KEHE (H)
BREE R
HEtit HARS
GLP T—3%L no data
AEREITOE 1985 1985
DHHE
HEREH
WERYE AR
HEYEEZRUDIAE
ii}%ﬁﬁiﬁ/ =i
= e —
LR ITE)
EEEFAE %
HBRPOHRNERE
=i 1% %4 (BCF)
BRA it TE 3
Htt By R
R&EM
ZDHDERE
[t
ER %8 (Chlorella fusca var. vacuolata) . £4%8 (Leuciscus idus) & [Bioaccumulation was studied by application of 14C —labelled
FUMEBKLIBERDEMSEEHALVTI4CIZEHLT=VCT |VC to algae (Chlorella fusca var. vacuolata), fish (Leuciscus
EMERBMEICOVWTHERSN =, LT D RHEFRI(BFn)A R |idus), and activated sludge from a municipal sewage treatment
itz plant. The following bioaccumulation factors (BFn) were
JEMEEIE BFn=1,100 (n=5H) reported:
EFEBFn=40(n=1H) Activated sludge BFn = 1,100 (n = 5 days)
%8 BFn=<10 (n = 38) Algae BFn =40 (n = 1 day)
Fish BFn = <10 (n = 3 days)
SEMRa7 (2) FIRRfT CIEREMEHY (2) valid with restrictions
{E581E O HI IR HL
8 Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| BTk (79) (79)

e




| HE%

FER#EE (EU-RAR)

JRX (EU-RAR) |

41 BAORMHEN
ACUTE TOXICITY TO FISH

HEBYE ZDMDHBRYE other TS
E—1 $HEE>99%. KIBEE1.1g/] Purity was > 99%. Water solubility was 1.1 g/I
ik OECDAHARSA2203“ A58, 2= RER" OECD Guide-line 203 “Fish, Acute Toxicity Test”
GLP [Ed) Yes
REBRETOLE 1992 1992
£1E. Rif. HKE Brachydanio rerio (£38, #K) Brachydanio rerio (Fish, fresh water)
IVRERAE
ABRMEOITDOEE Y Yes
REMEEREODE=4) Y HEAE (FAER) DY T ILE [Monitoring of Test Substance Concentration: Samples of test
K ATE KUK £0. 24, 48, 72, 96BFRE & ICHREL . RS |[solutions (closed) were taken before and after renewal at 0, 24,
) ORI 54— THHT LT =, HRE#2(X0.984, 9.84, 98.4, 984 mg |48, 72 and 96 hours and analyzed by gas chromatography. A
REMBE DA E #B1EE = JL/| DMSODIZ#E AR RERWTER L=, calibration curve was prepared using standards of 0.984, 9.84,
98.4 and 984 mg vinyl chloride/liter DMSO.
#RETRITFE  LC50sIZSASDPROBITZFALNTETE LT=, NOEC [Statistical Methods: LC50s were calculated using PROBIT of
[FERERHEARS b, HEBE LKL TRIGOAELEZENMNRE SN |SAS. The NOEC was the highest test concentration that did
EROWHREE Bhol-mEimEEELIZ(T1yiry—DEEERKTE), not cause a significantly different response from controls
during the test (Fisher's exact test)
AR

HEBRADAH. KR KE

SRERAE ) : Brachydanio rerio [Z4 524 Ruinemans, Monfoort,
DEENHOAFLIz, AIFX10010EHEAELT=FAHK
(reconstituted ISO-water) D A2z TS5 A F v 7R 25(60 x 80 x
50 cm) CRAE L1z, iBEEIX22 £ 1°CIZ{R o7z, SRERBASARIIC
TetramingS & UwaterfleasZ#G8EL 1=, 20D A DR EZ (F
42g(0.21g/£8),

(GR&EBEE. mXTIEN22 1 1: CIERESN TS A, 22
F1CTIRAVLMNERHLNHD T, MR TIFI22£1°ClEL
=)

Test Organisms: Brachydanio rerio originated from a
commercial supplier in Ruinemans, Monfoort, The Netherlands.
Fish were held in a plastic container (60 x 80 x 50 ¢m)
containing 100 | reconstituted ISO-water which was
continuously filtered. Temperature was maintained at 22 1 1:
C. Fish were fed with Tetramin and waterfleas before initiating
the test. The total weight of 20 fish was 4.2 g (0.21 g/fish)

HERAKEH-YDRKE

SEYE TORZHAERER

LwAlb&H

FHHKIR

FRKDLFHME

HEBRBR(RCRERBR £TDHA
ik

REBR: 770 0—,SNETILZS =D LN\YTITESLTZ
ISOKZEFf=Ltzo BILEZLEH R ZE—DF TSR
FyoEHEBLTAN, [EEREHEL T/ N4 [Zhypermodermicy
Yo DM Tz, AT ITMA T8 EE Z LD EIEH RE AR
BRUVRICHEICKYRTE LT, SIBEDELSREFFK1.0g/1
ALz, —2BU5LIZ0AEIZ. 22B00LIEIBHEIZ. 3
DHOOWIF2ELUSHBIZEALT,

HERAR/D AT L 75 A3(3200mD)[ZISOKE AL, 0, 31, 63,
125, 250, 500 mg/RE DR R ERE T 5702, BIEE=)L
{RIFIB®E M Z1=(0, 100, 200, 400, 800, 1600 ml), &iEREIZ3
DOFRERTTZX(3200 myExAELTz, 22D 75 XAIZ(THA2
. ZDMIZIFRILEMZ =, T7TRIAZTLITISOK Ttz
L. JLRDDOWE=FILEZY LA vy THEBLE, REBRER
& B#K LTz, AEREM S EIGEE X T haEM o1,

Stock Solution: A Teflon—coated aluminum bag was filled with
aerated ISOwater. Vinyl chloride was introduced via a plastic
tube attached to the gas cylinder and a hypermodermic
syringe attached to the bag via a septum. The amount of vinyl
chloride added to the bag was determined by weighing it
before and after gas introduction. Three different stock
solutions of 1.0 g/| were prepared. One (15 liters) was used on
day 0, the second (10 liters) on day 1, and the third (10 liters)
on days 2 and 3.

Test Solution/ System:. Flasks (3200 ml) were partially filled
with ISO-water and and stock vinyl chloride solution was
added (0, 100, 200, 400, 800 or 1600 ml) to make
concentrations of 0, 31, 63, 125, 250 and 500 mg/I. Three test
flasks (3200 ml) were prepared per concentration. Two fish
were added to two of the flasks and 3 fish were added to the
other. Flasks were then completely filled with ISO-water and
tightly closed with aluminum caps with a rubber septum. Test
solutions were renewed daily. Fish were not fed during the
test.

SERYE DB RPN TOREN

REMA/ BRI DEREZDRE

RED

2R 965 96 hour(s)
AEEAR ZDfth: AR other: closed system
oKk /K SR

EHESYDEK

FENBEINDOELTRE
REUEBRICHEITHKE

SAER i FE 8

READRKE

Eliiﬁjiﬁlli;"%!io)ﬁ'l'ﬁﬁ;‘f

&

RERE

RHRE

ERE/AEERE: ATRERX.0BLTIHOMIE. REREL
VIEMN > T=ERERE/BIERE (mg/L), 31/21, 63/38, 125/70,
250/140, 500/260), SAEBRHAR DR ZICITRERELATRE
[FRL—HL 1=, 9685 D F R E (£1.25(x HR), 34.9, 59.4,
128, 220, 388 mg/IT#H 1=,
EYENERTAEREFRICL,

Nominal/measured concentrations: Measured concentrations
were lower than nominal concentrations between day 0 and
day 1 (nominal/analytical (mg/L), 31/21, 63/38, 125/70,
250/140 and 500/260). There was good agreement between
nominal and analytical concentrations during last part of the
experiment. Mean concentrations over 96 hour periods were
1.25 (control), 34.9, 59.4, 128, 220 and 388 mg/I.

Biological results were based on mean measured
concentrations.




BORER EFADKRRIFIBILEZIILDOREIZL>TEELL
Ehotz,

REETEOR

Length of Fish: Length of surviving fish was not altered by
exposure to vinyl chloride.

TR MREHLU349, 594, 128 mg/[EEDREETIE.
RN RBHM T, ETOERETEIXR S hiah o1z, 220,
388 mg/IDRBH TIHRBINMEICERTHNHESN
120 220 mg/I R B TIX96BF R TIRT-ZET0% TH 7=, 388
me/l IZRBLI-T R TO AR LLNIZIET=L 1=, 2485
LC50, 48RRLC50, 72BFRELC504 L UN96REEILCS0IZENE
4240 mg/I, 210 mg/I, 210 mg/I EEXV 210 mg/ITH>T=.
100%3E T= 0D /N2 FE (£:388mg/1, FET-HEE E(ZLT-NOECIL
128 mg/ITH2T=,

Mortality: No deaths or aberrant behavior were observed over
96 hours in controls or animals exposed to 34.9, 59.4 or 128
mg/I. Aberrant behavior was observed after 3 hrs of exposure
to 220 or 388 mg/I. 70% mortality occurred in fish exposed to
220 mg/| by 96 hours. All fish exposed to 388 mg/| died within
48 hours. LC50.24h, LC50.48h, LC50.72h and LC50.96h were
240 mg/1, 210 mg/1, 210 mg/I and 210 mg/I, respectively. The
minimum test concentration for 100% mortality was 388 mg/I.
The NOEC based on mortality was 128 mg/!.

HETAIEER

ER

Z4 REFRRREABIIREDNL ESSUXERD
FEEA10%LUTTHIIE, HREZ L THozEALTE
NTES,

Validity: The test was considered to be valid if the dissolved
oxygen concentration was >= 60% of the air saturation value
and control mortality was <= 10%.

HEBXICHSITHEEE

EERIE
SAIEDZ LM pHEEF7.5-8.0, ;A TFEE R EES5.1~9.0 mg/l, |Validity Measures: The pH ranged from 7.5-8.0. The dissolved
BEEF21.1~220°C, oxygen concentration varied between 5.1 and 9.0 mg/I. The
ZTODERRIER temperature ranged between 21.1 and 22.0 degrees C
B |
+ B NOEC : ¢ = 128 mg/I| NOEC : ¢ = 128 mg/I
#53R (96h-L.CS50) LC50 : ¢ = 210 mg/I LC50: c =210 mg/I
EREERa7 (1) HPRE<ERE A HY (1) valid without restriction
F—RET1
E5EM D HI TR L
H PCA Services, Inc PCA Services, Inc
= PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
51 AX#EK (99) (99)
EYERBESLVAIE  ADKTR, 178)., 5 E8%:KEXB  |Biological Observations and Measurements: Mortality and
1514 3, 24, 48, 72, 96B5RE & ICERIZR LT, JET-L1=£A (L2485 |behavior and appearance of fish were noted 3, 24, 48, 72 and
BIZRYRKRW -, RREICET32R/NELVRADAERRIL |96 hours after test initiation. Dead fish were removed every 24
HEETEISHEL -, RERREE. BE. pHIXXBEFE |hours. The length of the smallest and largest fish at each
e FU500me/IBEIZHUNT, HIKBITE KUK #24, 48, 72, 968F |concentration was measured at the end of the test. Dissolved
il (R CILOBFRILE L) (TRIE LTz, oxygen concentration, temperature and pH were measured in
control flasks and flasks containing 500 mg/| before and after
renewal at 24, 48, 72 and 96 hours (also at time 0 in controls).
ZOMDHBRME other TS
StERME Et};yLCorporationi]\Bkibf;iﬁﬂ:ﬁ:}bc FEEIXEEE; SN T |Vinyl chloride from Ethyl Corporation. Purity was not noted
Mgy,
F— 1%
ZDfth other
RERSE: Test condition :
EHERRHAI-T5mmDBELHAFRA L=, TRXTDAIZD |Healthy fingerlings with an average length ot 35 to 75 mm were
WT. I<EKELRERBAIR10BHIIC, RELRBERHYDAE2Y  |used. All fish were kept under observation in large, aerated
i (7k;R18°C) THEIZEL . SAERBASAR3 B AIIE Thrine shrimp F7= [tanks at 18 degrees C for at least 10 days prior to testing, and
& minnowsZ#AEELT =, TR TDREFEAV IS LUVRERFY  |were fed brine shrimp or minnows until 3 days prior to testing.
IZERABIREA A KEAN, FREEHDIL ™9 L30mg. BREE~< 4 3 | All stock and test tanks contained reconstituted, deionized
9 1530mg., EREET ) L48mg, ITIEH) ) L2mgE N water to which 30 mg calcium sulfate, 30 mg magnesium
T=o RBRRBEFLMETORYITFLU/NYFIZHAR 12,5 | O [sulfate, 48 mg sodium bicarbonate and 2 mg potassium
Hik BGERLI=KEE LTz, 832 VI1ZA10EEN R 1=, 248578 |chloride was added. Test vessels were lined with disposable
DEMEEAR % . RERMEER AT 3,5, 10, 15, 1848 3L |polyethylene bags and filled with 12.5 | well-aerated water. 10
Tt=o JAIL T4, 1, 6, 24, 48, 72, 96B5[E121Z/KH > FIL%E  |fish were added to each tank. After a 24 hour acclimation
BRL. YT I hORBMEEEEZNRIOTNIS5T%A  |period, test material was bubbled into each tank for 3, 5, 10,
WTHHT LTz, RIXI6HEREEREEL T, 15, or 18 minutes. Water samples were taken at 1 minute and
1, 6, 24, 48, 72 and 96 hours after bubbling, and concentrations
of test material in the samples were determined using a gas
chromatograph. Fish were observed for 96 hours.
BEBRFEESLUHBKOpHIIFEEARSNTIEAIZHE [The concentration of dissolved 02 and the pH of the test
LTz, 4B D F 1955 BBR E(TL50) & Litchfieldds KT water was measured when mortalities occurred. The four-day
Fik WilcoxoniEZZFFAWLWTEELT =, median tolerance limit (TL50) was calculated using the method
! of Litchfield and Wilcoxon
GLP T—3%L no data
HREBRETOLE 1971 1971
AT, Rif. HSE Lepomis macrochirus (%8, i#7K) Lepomis macrochirus (Fish, fresh water)
IVERAE
HEMBEOLTOEE Y Yes
HEMBEOLTAE
fER DRI FIE
SRERE M e
HERADAR. AR KE

HEBAKEH-YDAEKE

SEYETORZHARER

Lo AflLEH

FHHKIR

FRKDIEFHMEE




HERAR (RURERR EZ DR
£35S

HEBYEDERPTOREN

R/ BHOEREZDRE

RED

FZHAR

96

96 hour(s)

BN

NS

Static

oK/ KSR

EHIESFYDEK

HENBREINDUELT1RE
EEUSMBRIZEITSHKE

S ERm B B

R IKRE

THAEREDHERZE

#E |

HERE

SRR

EYFHEESE

RIBERTCEDER

#atrEER
fER: Result :
3,5, 10, 15, 18RI TH=AER Y > T IL A DIEILE =)L D F | The average concentrations of vinyl chloride measured in the
BIRIE R RE X, 682, 576, 894, 1680, 1760 ppm T 1=, IEi= |test samples to which vinyl chloride was bubbled for 3, 5, 10,
EOIRETERCEELSNT , SiRED2RE TIX100%DE |15 and 18 minutes were 682, 576, 894, 1680, and 1760 ppm.
TAGKRBIURICR N =, SRELEE DHERKDAFEE S | There were no mortalities at the lower three concentrations

AR BEX. FNEFN0ELUT.6mg/LTHoT=. KKDpHILTT and 100% mortality (within 6 hr) at the higher two

Hot=. 4D R E(TL)50(E1220ppmTH 1=, TLEOI
LC50I#8 & %,

concentrations. Dissolved 02 of test water for the higher two
concentrations was 8.0 and 7.6 mg/L, respectively. The pH of
the water was 7. The four—day Tolerance limit (TL)50 was 1220
ppm. The TL50 is equivalent to an LC50.

SBRXIZHIFTHELE

BEERIE
ZOMDBRER
[t
#58 (96h-LC50) LC50 : ¢ = 1220 mg/! LG50 : ¢ = 1220 mg/I
(SRR DT @ HIBERCEBEGY (@) valid with restrictions
F—RET1
{25814 D HI BT AR HL
PCA Services, Inc PCA Services, Inc
g PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
51 AX#EK (100) (100)
ERCIBEAFILBIETFIL, ZIBIETFLUS KUY [Remark : Methyl chloride, ethyl chloride, ethylene dichloride,
It RERE T o1z, and Toxaphene were also tested
e
DDA ERYE other TS
HExmE Eti;vl CorporationMd> AFLT-tEILE =)L, $EEIXEEEH SN T [Vinyl chloride from Ethyl Corporation. Purity was not noted
[AYAYAN
E—1%
ZDfth other
HERSE: Test condition :
EHERRHAI5-T5mmDBELGHAFRA V=, TRXTDAIZD |Healthy fingerlings with an average length ot 35 to 75 mm were
WT. F<EKELRERBAIR10BHIIC, RELRBERHYDAE2Y  |used. All fish were kept under observation in large, aerated
i (7k;R13°C) TEIZEL . SAERBASAR3 B AITE Thrine shrimp F7= [tanks at 13 degrees C for at least 10 days prior to testing, and
& minnowsZ#AEELT =, TR TDREFEAV IS LUVRERFY  |were fed brine shrimp or minnows until 3 days prior to testing.
IZERABIREA A KEAN ., FREENIL S ™ L30mg. BREE~< 4 3 | All stock and test tanks contained reconstituted, deionized
9 1530mg., EREET ) L48mg, EEIEH) ) L2mgE N water to which 30 mg calcium sulfate, 30 mg magnesium
T=o RBRRBEFLMETORYITFLU/NNYSIZHAR 12,5 | O [sulfate, 48 mg sodium bicarbonate and 2 mg potassium
BGERLIKEE LTz, 822 VIZA10EEN R 1=, 248578 |chloride was added. Test vessels were lined with disposable
DEIMEEAR % . RERMEE R AT 3,5, 10, 15, 1858 3L |polyethylene bags and filled with 12.5 | well-aerated water. 10
Tt=o AL T4, 1, 6, 24, 48, 72, 9685 [E1212/KH > FIL%E  |fish were added to each tank. After a 24 hour acclimation
. BERL,. Yo ILhORBRMEREEHRIOTNIS5T%MA  |period, test material was bubbled into each tank for 3, 5, 10,
HiE WTHHLT=, flX96REELT-, 15, or 18 minutes. Water samples were taken at Tminute and 1,
6, 24, 48, 72 and 96 hours after bubbling, and concentrations of
test material in the samples were determined using a gas
chromatograph. Fish were observed for 96 hours.
BAEBREESIUREBKDHIIFEENRSNT=IHEIZHB] |The concentration of dissolved 02 and the pH of the test
E LTz, 48 B D F 5B R E(TLS0)ELitchfieldds KT water was measured when mortalities occurred. The four-day
WilcoxonizZ ALV TEHELT-, median tolerance limit (TL50) was calculated using the method
of Litchfield and Wilcoxon
GLP T—54EL no data
HBREToF 1971 1971
fiE. Rk, HiAE Micropterus salmoides (F %8, %K) Micropterus salmoides (Fish, fresh water)
IRARAVE
BRNEOAHOAR &Y yos
BBWEOSS
[ Ly LA
HERElE |

HEBREQREN. AR, AS

HEBAKEH-YDAKE

SEYETORZHARER




Lo AflLEH

FHHKIR

FRKDIEFMMEE

HRAR(RORE SR EZOH
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HRMEDBATCOEEE

BEME/ BHOEREZDRE

RED

=51

96

96 hour(s)

EC VN

NS

static

KR/ HOKSEE

EHH, ELEYRAR

FENBBRINDOELTRE
REURBRIZEHITHKE

S ERm B

HEEH DK RE

THAEREDHERZE

#E |

RERE

SRR

EYFHEESR

RIBERTCEDER

#atrEER
fER: Result :
3,5,10, 15, 1853 ;AL T ER Y T ILFA DIEIEE = )LD F | The average concentrations of vinyl chloride measured in the
HAIERE X ENE N, 647, 1024, 1596, 1221, 2185 ppmT  |test samples to which vinyl chloride was bubbled for 3, 5, 10,
Hot=, 647,1024, 1596 ppmBEHDEBFERIFh TN, 15 and 18 minutes were 647, 1024, 1596, 1221, and 2185 ppm,
80%, 90%, 20% Tdho1t=, 12215 L U2185ppmBZEE TIX. T4 |respevtively. The number of fish surviving exposure to 647,
FhA48BR & K UGB LLNIZ100% MFET-L 1=, 1596, 1221, [1024 or 1596 ppm was 80%, 90% and 20%, respectively.
2185 ppm DIEILE ZILZELRERKDBFERFREEIEFN |Exposure to 1221 or 2185 ppm produced 100% lethality within

SER Zh.41-58 41-42, 75 mg/LTHof=, CNODREZEEL |48 and 6 hr, respectively. Dissolved 02 of test water

KDpHIFTTH 1=, 4 HEIDHF AR F(TLI50(F1060ppmEFT
HEhi-, TL50IZLC50IZHB %3 B,

containing 1596, 1221 or 2185 ppm vinyl chloride was 4.1-5.8,
4.1-4.2, and 7.5 mg/L, respectively. The pH of the water
containing these concentraion was 7. The 4 day Tolerance
Limits (TL)50 was calculated as 1060 ppm. TL50 is identical to
LC50.

SBXICHIFEHFRTZE

BEERIE

ZOMDBRER

[l

#£ R (96h-LC50) LC50 : ¢ = 1060 mg/! LC50 : ¢ = 1060 mg/I

BT = (2) FIERTTIEEMEHY (2) valid with restrictions

F—RET1

{25814 D HI BT IR HL

8 PCA Services, Inc PCA Services, Inc
PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN

FEES (100) (100)
FERAEEAFIL EBIEIFIL, ZHBIEIFLUELURY  |Remark : Methyl chloride, ethyl chloride, ethylene dichloride,
IR ET o =, and Toxaphene were also tested

"%

SERME T—3%L no data

& —1%
ZD1th other
FRER G Test condition :
RLCA IR TISEDBERBESE -, BILEZ LT RZHE: |Fifteen fish were exposed in the same tank. Vinyl chloride gas
RIZKPA~BEAL ., 885055 (388 mg/| E1=(& 388 ppm)E{E  |was bubbled continuously through the water to form a
L7z, 1El/B., £ETLVDminnowsFHABEL 1=, B DA R [£6-|saturated solution (388 mg/| or 388 ppm). Fish were fed live

. 1914 FDER, K(FT4ILBA—T0RfFEDynoflo74)LF—(3 |minnows once per week. Fish ranged from 6 to 19 inches in

ik BEIZX#)ZE L THERICABLT=, SEBREDF (20MT) L |length. Water was continuously filtered through Dynoflo filters
BRI TULVELH (Benedictine Lake, IL) &L V=, 18 1EE = |with filter floss (changed ever 3 days). Control fish (20) were
JVBREFARIOTRN S7ERALTREL. placed in an uncontaminated lake (Benedictine Lake, IL).

Concentrations of VC were determined using a gas
chromatograph

GLP T—3%L no data

HEBRETOLE 1977 1977

£iE. R HKE Esox lucius (%8, #7K) Esox lucius (Fish, fresh water)
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HEBAKEH-YDRIKE

SEYETORZHARER
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e KR

mEUKDIEFRIMEE
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HEBYEDEEPTOREN
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10 day
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K /KR

B, ESEYVOAK

FEIPBRINT-DUEHLTRE
REUXEBXICEHTHKE

BRI R

YN

EHRAEREDHESE

e |

RERE

EAEE

EYFHEEER

RREETCEDER

#iEtREER
R Result :
BILEZ L EZREL-AED100%H 108 LIRIZFET-LT=, 3t |100% mortality occurred over 10 days in fish exposed to vinyl
BEOSH—EAT3ABIZETLz, BEHDOAEIZE LT |chloride. One control fish died over a 73—-day period. Exposed
RE-BEOREESDHBIHESBORRENASNT-, [ |fish exhibited a loss of scales which was followed by

ER BRRERICH T FERPEIXERICEEINSMBE DR |appearance of gray-white skin ulcerations. The lack of

MG MEREIREOETICEELLEVN SRS,

neutrophils or ulcer—inducing bacteria in involved areas
suggests that bacterial infection played no role in development
of the lesions

SEBRICHITHETE
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D=1

#5 2 (96h-LC50)

LC100 : = 388 mg/I

LC100 : = 388 mg/I

EEHRT

(2 IR CIEEMESHY

(2) valid with restrictions
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PCA Services, Inc
PCA Services, Inc. Kingsport, TN

PCA Services, Inc
PCA Services, Inc. Kingsport, TN
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Bk

ZDfth:ECOSARETILETE

other: ECOSAR modeling

GLP

RBREToE

2001

2001

e, R fticE

DM A

other: fish

IURRAUE
TDHE

SERME DS
7332

SERME D5
T2

DH (D

ER DA
HRaOAE Gk KE

| No

FEREM
HEAKEH-YDRAKE

SEYE CORZMAEBRER

LwAlbEH

KR

FRKDELFHME

SR AR (RORE SR LEOH
2

HEBRYENEEPTORES

B/ BHOEREZDRE

REBS

&M

96HERT

96 hour(s)

SHERAH

ZDM:-ETIL

other: model

KR/ BOKEE

L, 1ELEYRAR

FENBRINDOELTRE
REURBRIZEITHKE

S BRIR FE B

BB DK

EHREREQHERE

e T ——

BRERE

EARE

B ET S A e

REECEDOR

ETHIEER
LR D/INS5A—8% AL TECOSART OS5 LMDETE%4T> |The ECOSAR program was run with the following inputs:
1=:SMILES: CCCl. % F 3£ : C2H5CI . 9 F=:64.52, Log Kow: [SMILES: CCCI, Molecular formula: C2H5CI1, Molecular Weight:
1.36(2—H— A1) ; IKBERE - 1290mg/L(GHE{E), “vinyl/allyl |64.52, Log Kow: 1.36 (user entered); water solubility: 1290
halide” M X4>Y)1Z"neutral organic” &L THEALE Z LA $ES |mg/L (calculated). The formula for monochloroethane was
n,HEINET055L%581ET 5012, E/700TFL |used instead of vinyl chloride to force the program to calculate

- COERER (DFR)FECEZILDRDYIZHLV =, t8{LE  |values based on a classification of vinyl chloride as a “neutral

R ZILIFIK R TlLvinyl/allyl halide =Y 7 LA AR BEIHIE & [organic” instead of a “vinyl/allyl halide” Vinyl chloride

VEWRENTEEETT, IB1EE =)L %neutral organic& LT
ﬁ;ﬁb;cﬁ‘l“gbf:ECOSARd)?‘l'ﬁflEliiﬂ'lﬁflﬁt-ﬁ?’éﬁ%
ThoT=.

behaves metabolically and biologically more like an alkane than
a vinyl/allyl halide in aquatic systems. ECOSAR values
calculated on the classification of vinyl chloride as a neutral
organic gives results consistent with measured values.

HEBXICHSITHEEE

EERIL
%tgﬂﬁd)iﬁgﬁ%
iR G

#58 (96h-LC50)

LC50 : ¢ = 191mg/I

LC50:c =191mg/I




ErEERa7

(2) HFRTTEEEHY

(2) valid with restrictions

F—RBT4

{E3E 1 D HIWIIRERL

Hig

5| FA SR

BE

4-2 KEJERBY~ORUSMEWBIREID)
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA)

AHBREVORR. AILE. RS

REYE 1.1~14TRE as prescribed by 1.1 - 1.4
Rl— 1%
. Z D th:ECOSAR 2001 other: ECOSAR 2001
ik Class Neutral Organics ZFL\I=, Class Neutral Organics used.
GLP
HEBRETOLE 2001 2001
EWiE. Rk HEE Daphnia magna (A 5%%8) Daphnia magna (Crustacea)
I RRAVE
ABRMEDOITDEE EL no
HEMBEOLAE
$5 R DR F %
REREH e —

li
SEYE TORZHARER

SR el 80 By OD B R i

FHHKIR

HRKDIEFRMEE

HRAR (RORE SR EZOH
Wi

HBMEORATCORETE

B/ BHOEREZDRE

REDH

SEHE

4885/

48 hour(s)

A

ZDMh:ETIL

other: model

EH, 1ELYDRBRE YR

WX EZEABEIN=DLE
LURERICHEITHKE

BRI # G

HREADIKE

fﬂiﬁ'lﬁi%!ﬁ@%‘l‘ﬁ?‘i;‘f

&

RTEE

ERRE

ik E 8

ZHEBEKEERDE

e

fER:

T D/85A—4% AHLTECOSARTAY S LD EEIT-
1=:SMILES: CCCl, ¥ =X :C2H5CI1, 5 F=:64.52, Log Kow:
1.36(L—H'— A ); FKBRREE - 1290me/L(EHE(E). “vinyl/allyl
halide” D14V [Z " neutral organic” L TIEILE = LN EES
h. EtEShET055 L%#{ET 50, /00T FL
COEERK (DFR)EEILEZILORDYICHL =, 81EE
ZILIEIKFR Tldvinyl/allyl halidedk V{7 LD #A R BEIE &
UEMREREEEETRT , B1EE =)L %neutral organicEL T
%‘;}EL;C T ELT-ECOSARMD T EIEILAIEEL—ET SR
ToHoTt=

Result :

The ECOSAR program was run with the following inputs:
SMILES: CCCI, Molecular formula: C2H5CI1, Molecular Weight:
64.52, Log Kow: 1.36 (user entered); water solubility: 1290
mg/L (calculated). The formula for monochloroethane was
used instead of vinyl chloride to force the program to calculate
values based on a classification of vinyl chloride as a “neutral
organic” instead of a “vinyl/allyl halide” Vinyl chloride
behaves metabolically and biologically more like an alkane than
a vinyl/allyl halide in aquatic systems. ECOSAR values
calculated on the classification of vinyl chloride as a neutral
organic gives results consistent with measured values.

REXIZETHRIGITZ A

HBRIZHITHIREDZAEDE
=

o+ =0
1 aff

#% 2.(48h—EC50)

LC50 : c = 196 mg/I

LC50: c =196 mg/I

EmEERa7

(2) HFRfTTIEREEHY

(2) valid with restrictions
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TOXICITY TO AQUATIC PLANTS e. g.

ALGAE

|no data
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0 EREE

EREEH:

thFIK (pH 7.0, 27°C) TAEICHRLIz22 ) —ADIELE= )L
HERRS0mE ., A2 CEMAFE THRLI0M=ATSRO
ISEABLT =, BALE = LR FBZRETSA21Z40 ml, 20 ml, 10
ml, 5 ml, 2.5 ml, 1.25 ml, 0.625 ml, 0.312 ml, 0.156 ml, 0.078 ml,
0.039 ml, 0.020, 0.010 ml & &V 0.005 mIANZ 1=, 27°CTHDHE
0.893g/ml [ZETE, £IS5RADEILE Z LD RHIEEE T
714400 mg/I, 357200 mg/I, 178600 mg/|, 89300 mg/I, 44650
mg/|, 22325 mg/1, 11162 mg/I, 5581 mg/I, 2791 mg/I, 1393
mg/|, 696 mg/|, 348 mg/|, 174 mg/| H XV 87 mg/l THS,

other:growth inhibition

Test condition :

Two series of 50—ml test solutions of vinyl chloride in twice—
distilled, neutralized water (pH 7.0, 27 degrees C) were made
up in 300—-ml erlenmeyer flasks by means of serial dilution with
concentrations of vinyl chloride successively decreasing by a
factor of two. Volumes of stock vinyl chloride solution added
to the flasks were 40 ml, 20 ml, 10 ml, 5 ml, 2.5 ml, 1.25 ml,
0.625 ml, 0.312 ml, 0.156 ml, 0.078 ml, 0.039 ml, 0.020, 0.010 ml
and 0.005 ml. Based on a density of 0.893 g/ml at 27 degrees
C, the final concentrations of vinyl chloride in each flask were
714400 mg/I1, 357200 mg/1, 178600 mg/I, 89300 mg/|, 44650

ik mg/l, 22325 mg/1, 11162 mg/I, 5581 mg/I, 2791 mg/I, 1393
mg/l, 696 mg/I, 348 mg/|, 174 mg/| and 87 mg/I .
1) —ZXDBRITEHAORNBELI=. —H.H3—DD |One series of solutions served as a control for the light meter,
1)—X & Scenedesmus quadricaudaDRTFFEFRDIZLEA [while the second series contained standard solutions of
#50 . RBREBIBEL =, NMATRDERBEZEIXHE |Scenedesmus quadricauda with stock nutrients. Test solution
MR TREBHAZAVWTEERIEICKYRELT=. TGKIX |containers were sealed as they were prepared. Inhibition of
BIEE L BRELABREEENB DML TREL, biomass growth was determined by measuring turbidity after
the test period using a light meter. The TGK was determined
using a half-log plot of light extinction versus concentration of
vinyl chloride
GLP T—HHL no data
HERETOLE 1976 1976
EiE. K. HHRE Scenedesmus quadricauda (GE%8) Scenedesmus quadricauda (Algae)
TIORERA R INAFTR biomass
SHEEHICAVV T —2NDIEE
HEYEOLITOEE EL no
HEBEMBEOLAE
RO REITFE
SREREME e

HRBRCOSRBREE S
REDMEED S AR UKR
SENACOEZERRABE

FHRKIR

B EEHEE

HEBRAR(RURERR LZOH
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SRUADBATCOEEE
BRENE BHOBELLOBE

REDH
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192 hour(s)

ELViEN
EE

BFRERQODLGIELTEITE TS
SRERBAIRBF L4 T B D IKE

BRI FE

HERBH DR EE

FHREREDEESE

HERE
FARE
HHAn
ERBEFTER®
ZEERICBITAEREER
ZOMERER
ER SMHRFEEE m=710 mg/| Toxic Limit Conc: : m = 710 mg/I
SMNEXTOERIFZLH
SRR TEREDELHEDE
=
& e
#& R (ErC50)
#&% (NOEC)
EEHRa7 (2) #HIRRf CIEREMHY (2) valid with restrictions
*—RET4
S35 D I BT IR B0
PCA Services, Inc PCA Services, Inc
Hig PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
51 FAX#E (103) (103)
%% :27°CTDIEILE =)L DZFREILPCA Services Inc.IZ&>  [Remark : The density of vinyl chloride at 27 degrees C was
T, 208 KV40CIZHITEIIRESNTZFZE (T TN, calculated by PCA Services Inc. by linearly interpolating
25 0.911g/mIH £ 100.872g/ml) R4 T A EIZKYETESI N [reported densities at 20 and 40 degrees C (0.911 g/ml and
o 0.872 g/ml, respectively)
Z DD EHERME other TS
40D ELHEEME BIEEZILES D). F1E/KE. LI |Landfill leachates containing approximately 40 different
E— D A ATFI2-RUAR /Y M)HAAI Ty TRSYAAIT  |chemicals (including vinyl chloride), H2S, toluene, 4-methyl-2-
B

VLI-RIEATAY  TFILAVEY  m/p-F L,
124-M)70ORVEUEETIET R HK

pentanone, trichloroethene, tetrachloroethene, 1,1,1—
trichloroethane, ethyl benzene, m/p-xylene, 1,2,4-
trichlorobenzen




AEREM
SEFTDBREEMNEISENSDRHKURILEZLEZED) DD
0D LEMEREF ST LIz BEVLESEMS0DRHEK
BFIUVBRHAKBITHRESNIDDIEEME (BiEKFR. bL
IV 4 AFI-2-RUB/0 M)A TY  ThSYARIT
LR I0aTIAY  TFIAVEY m/p-F L,
1,2,4-RJ)-OARE L) [ZDULVT, Chlamydomonas reinhardtii
(i 11-32a SAG (M) DE KX FENAEREIC DUV TEHERLT =,
BEEBREKS LU/ E T CEME L HICRERT. REET.
20°CT. RBHSARHRT, 2B5MEEL:. BHEORAFENL
[FEE S BE DOFIEIZRIEL =,

FER ST £ DR AN DA00ms DKautsky B #R T D RmEFEZ S/

Test condition :

Concentrations of approximately 40 chemicals found in
leachates (including vinyl chloride) from three hazardous waste
sites were determined analytically. Leachates from the waste
sites and 9 individual chemicals found in the leachates (H2S,
toluene, 4—methyl-2—pentanone, trichloroethene,
tetrachloroethene, 1,1,1-trichloroethane, ethyl benzene, m/p—
xylene, and 1,2,4 —trichlorobenzene) were tested for their
ability to inhibit flourescence of Chlamydomonas reinhardtii
(strain 11-32a SAG (+)). Algae were incubated with the
leachates and/or chemicals for 2 hours at 20 degrees C in the
dark in gas —tight, brown glass vessels. Fluoresence of algae
was measured before and after an actinic light flash.

The total area under the Kautsky curve during the first 400 ms

HEREH

HERfREE TH BRI RS %

Ak FA—REL TRz, SHERETT)[EKautsky Bl #R T B &A% |after the flash was used as the toxicity parameter. The toxicity
BY U TILDELRENDRAIELEILT HILEMEDR/INE [threshold (TT) was defined as the lowest concentration of a
ELLTER L, BHOZEFEIL33%LTHEDT. TT |compound altering the area under the Kautsky curve by a
[FHETEEDN10%DELE—HT S, threefold maximum standard deviation of control samples.
Since standard deviations of controls were below 3.3%, the TT
HEEYME Dlog Kowk TTO MR IFU T DX ZEA T [corresponded to a 10% alteration of the area under the curve.
5:
log TT = -0.95 log Kow +2.1 (r = 0.978) The mathematical relationship between the log Kow of the
tested compounds and the TT fit the following equation:
A&, BRI DORERGELE=ILEED) TIHAL BHKFD |log TT = -0.95 log Kow +2.1 (r = 0.978)
LEME QBRI EHERECEHICA -,
This equation was used to derive theoretical toxicity
thresholds of the components of the leachates that were not
individually tested (including vinyl chloride)
GLP T—3%5L no data
REBRE o5 1998 1998
EiE. RER. HHRE Chlamydomonas reinhardtii GE£8) Chlamydomonas reinhardtii (Algae)
IRERA R ZFRHh:®AE/OODI4)L other: chlorophyll A fluoresence
SHEEHICAVV-T 20188
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FHRKIR
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BFREXDDLGEDTEITEITS
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Rz aE i

READIKE

Eliiﬁiﬁllii%rid)?rﬁﬁif

EEHEE®

FRERICEFLHERMIR

ZOMEREREER

SMRAE: c =580 mg/l
= .

ER:
MEMERDEEE 52 5L ME (L KRER<E Q) ICH
WT. SHIHEEME DKowlZESNTH AT IIENHKS
(3FELARN), BILE =)L D ERAE R E(L580me/ I LETE
Shi=(log Kow=1.21)ZF ALz, Ch(IthDLEYE DHERE
EITLEFAETHD,

Toxicity Threshold: : ¢ = 580 mg/I|

Result :

For chemicals exerting narcotic effects (ie all except H2S),
toxicity could be predicted (within a factor of 3) based on the
Kows of the chemicals. The theoretical toxicity threshold of
vinyl chloride was calculated to be 580 mg/| (using a log Kow
of 1.27). This is an estimated value based on studies with
other chemicals.
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BREE CORBBRERAE

Hik ZDfth:ECOSARET ILETE other: ECOSAR modeling
GLP

HEBEIToF 2001 2001

EIE. R, HiE6E FDMDELE: FE other algae: green algae
IURRAb

EMEEHIC FFIL\T—T ADIEFE

AEBEYVEDLITDEE &|mL no
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96 hour(s)
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HEEE
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HHAn R R

ESEEESD)

REERICHITLERMHMER

ZOMEBRER
LA D /35 4A—%% A FILTECOSART A S LM&ETHE%FT> [The ECOSAR program was run with the following inputs
1=:SMILES: CCCl, /%=X :C2H5CI1, 53 F=:64.52, Log Kow: |SMILES: CCCI, Molecular formula: C2H5CI1, Molecular Weight:
1.36(2—H— A D) ; JKBHRE : 1290mg/L(FHEIE), “vinyl/allyl |64.52, Log Kow: 1.36 (user entered); water solubility: 1290
halide” M 4>Y(Z"neutral organic” &L TIEILE Z LMD $EE |mg/L (calculated). The formula for monochloroethane was
. 5HEShET055L%EIET H=0IZ. E/JO0IFL |used instead of vinyl chloride to force the program to calculate
COIEZER (HFR)EFEBIEEZ ILORDYIZHLV =, 181EE  |values based on a classification of vinyl chloride as a “neutral

R ZI)LIEZIKZR Tldvinyl/allyl halidedk Y {7 LA AL HBYE & [organic” instead of a “vinyl/allyl halide” Vinyl chloride
VEMRERLESETRT, IB1EE =)L %Fneutral organic&L T |behaves metabolically and biologically more like an alkane than
DL THEL-ECOSARD T HEEILAIEEEL—T HER |a vinyl/allyl halide in aquatic systems. ECOSAR values
THot=. calculated on the classification of vinyl chloride as a neutral

organic gives results consistent with measured values.
NEXTOERIEZLH

HBRIZHITIREDHAEDE
=

%l:l aff

#£ 2 (ErC50)

EC50 : ¢ =118 mg/I

EC50 : ¢ =118 mg/I|

#E8 (NOEC)

EmEERa7

(2) HFRfTCIEREMEHY

(2) valid with restrictions

*—RET4

E RE 14 O 1 R L

#
5| B3R

eSS

HERME

T—5%L

no data

R — 1%

Bk

Z Db 1EK, 27°C. pH7.4

other: static, 27 degree C, pH 7.4

GLP

—5%L

no data

HERETE

1980

1980

EWIE, R BEGE

Anacystis aeruginosa GEE£8)

Anacystis aeruginosa (Algae)

IVRERAVE

SREEHICAN-T—2NDEEHE

HEMEDOAMDER

F—BHL

no data

HERME DA TAE

DH|PH

FER DI ET AR F

Rt
ERIREE TR RS %

BREOIIEEDAEZR VKR

SEYE TORZMHAEBRER

KR

B DL PRI E

REBRFR(RVRERR ETDH
Bk

HERMENBERP TORFENE

BEMH/ BHDOEREZDRE

RERS

REHME

4885RS

48 hour(s)

HAERAH

=

FREXDDGEDTEITEITS
SERBAINIFE R T R DK E

BRI P 0




READRKRE

El?’:];’ﬁ'li;‘%fid)%‘l‘%ﬁ;‘f

ST ER

X JE =I5

I
e
i
ol

| ST | M5 |G

FRERICEFLERMHIR

ZOIMEREIER

R

TT : =105 mg/I
TT = E1ERE

TT : =105 mg/I
TT = Toxicity Threshold

MEXTOEREFZAMN

gﬂ'ﬁ@l:}sﬁé)ﬁﬂﬁ@*}%ﬂ@%‘

FE |
#& R (ErC50)

#55% (NOEC)

SRMERa7 (2) HIRRf CIEREMEHY (2) valid with restrictions

X—RE2T 4

{ERETE O HIBTAR AL

Solvay S.A., Bruxelles
Huels AG Marl

Solvay S.A., Bruxelles
Huels AG Marl

g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| AX#k (105) (105)

| [EE

HEBYME

El—1%

ik ZFMth: 1EJK. 20°C. pH6.9 other: static, 20 degree C, pH 6.9

GLP T—3%5L no data

HERETOE 1980 1980

£WiE. R #HEE ZF DD FEEE : Chilomonas paramecium other algae: Chilomonas paramecium

IRERA R T REEE growth rate

SHEEHICAWV T —2NDIEE

HEYEOLITOEE T340 no data

HERME DD F 3

DH (D

#EE D e AR F

HEREH

HRBRCOBRBREE S

BEOIEEDHER IR

SEYETORZHABRER

FHKIR

B EHEE

HBRAR(RURERR LZOH
%

SRUEDBATCOEEE

REMA/ BRI DEREZDRE

REDH

REHMH

485

48 hour(s)

AERAH
JEE

BFRERQODEIEL1EITE TS
SRERBAIRBF L4R T B D KE

BRI FE

HERBH DR EE

FHREREDEETE

R

SRR

T [T | K5

HHIRE

ERMBEER®)

FRERICETH4ERMTR

ZDIMEREIER

R

EC5 : =943 mg/I

EC5 : = 943 mg/|

MEXTOEREFZIM

gi.‘ﬁBl:?ﬂH@iﬂﬁd)%%T’{d)%

$#£5 (ErC50)
#5 5 (NOEC)
EEHERa7 (2) HIR TIEFEHHY (2) valid with restrictions
F—2RET1

{ERE 1 D HIHIIRERL

Solvay S.A., Bruxelles
Huels AG Marl

Solvay S.A., Bruxelles
Huels AG Marl

o EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| AXER (105) (105)

=

4-4 WEM~OBHEBIZIE/NITYT)

TOXICITY TO MICROORGANISMS e. g. BACTERIA

HERYME

E—%

pab:

HERDIES K&E aquatic

GLP




HEBEToF
EiE Pseudomonas putida (/A7) 7) Pseudomonas putida (Bacteria)
ARMEDITDEE
RERMEDI A E
FEHAR 1685 16 hour(s)
AEREN
B *
EE EC5 : >= 135 mg/I EC5 : >= 135 mg/I
AR
[t _
#ER(EC50%)
EEMHXa7 (2) IR TIEREESHY (2) valid with restrictions
F—RET4
{23814 O HI BT IR HL
EIf Atochem EIf Atochem
i Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
?&ngrﬂﬁ (106) (106)
fi&
HEBEYE T—5%L no data
R—1
Yab: Z D1 other
HEDiEHE K&E aquatic
GLP T—H3%L no data
HERETOLE 1980 1980
Byl EHEE. RER activated sludge, domestic
HEBEYMEOLIMOEE
HEME ORI A E
F 5= 1N
AEREN
1 e —
HHE
BKMEHEZDITFRMERTYTIZHEFEVCHDRZELE “1ER M [The influence of VC on the aerobic step of waste water
EETIEA(ATA)"EVSINYFFIEE LU CTERMIZ  |treatment plants was studied in a batch procedure termed
WEREREBECEER O EERMNL/\(Z 7 YA T | anaerobic toxicity assay” (ATA) and in a semicontinuous
RERLT=, ATATIE., SHEREHIEFED D D5 20mIZ30mID K2 [bioassay using a continuously stirred laboratory digester (1.5 1)
FELUVEBELTOIMIA/—ILEMA-EERKICIAZ  |at 35 degree C. In the ATA, 20 ml of sludge from a laboratory
Tzo FEGERNAFAT I EAIZENT, BIEFEIZIZEIELT=#B |digester were added to 30 ml of a nutrient and buffer solution
TEREHHICHEREL =, to which 0.1 ml of ethanol were added as substrate. In the
semicontinuous bioassay, digesters were initially seeded with
SRR digested municipal sludge.
ATAFE|ETIL. 5.4 mg/| VCITHREEZHTHMIZEEZEL, 32 |[In the ATA procedure, 5.4 mg/l VC was marginally inhibitory
mg/ICIZEEEIZPEE L=, $940mg/ID B E TI%3.5H T50%H |with respect to gas production, 32 mg/| were strongly
ELT=, FEHRIHIE T, VCORERE (64 mg/l) TEZ |inhibitory. A concentration of approximately 40 mg/| was
HIBICERZE X5 2 Eh 2T, required for 50 % inhibition over 3.5 days. In the
semicontinuous digestion, even the highest concentration of
VC (64 mg/1) did not cause adverse digester performance.
4R (EC50%)
EEERa7 (2) IRt CiEsEMEHY (2) valid with restrictions
F—RET1
{E3E1E O HI IR HL
Huels AG Marl Huels AG Marl
H EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
%Igjcﬁk (107) (107)
| &
HERYE
AERDIEFE KE aquatic
GLP ARV no
HEBREToFE
EXVL] Microcystis aeruginosa (/X2 7) Microcystis aeruginosa (Bacteria)
ARMEDITDEE \mL no
HEMBEOLTAE
RELRM 7HME 7 day
AEREN
R
HitE EC3 : >= 105 mg/I EC3:>=105 mg/I|
AR
$55A _
#ER(EC50%)
EEMRO7 (2) HIRR CIEFEMEHY (2) valid with restrictions
X—2874
{E5E 1 O HI AR HL
Elf Atochem EIf Atochem
Huels AG Marl Huels AG Marl
g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| Ak (108) (108)




liz=

HEBYME
F—1%
HiE
HEDIEE K&E aquatic
GLP ARV no
HEBEITo-F
Xl Uronema parduzci (& 4 E14) Uronema parduzci (Protozoa)
ARMEDITDOEE &\ no
RERMEDAHAE
REHR 7285 R 72 hour(s)
AEREN
1 *
SE EC5 : >= 1050 mg/| EC5 : >= 1050 mg/I
JERR
#ER(EC50%)
EREMERa7 (2) FIRRft CIEREMEHY (2) valid with restrictions
X—RE2T 4
E581 D HIETAR R
EIf Atochem Elf Atochem
Huels AG Marl Huels AG Marl
Higg EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| X #k (109) (109)
| [EE
HEBEYME
El—1%
Yap> ZFDth: 1EJK, 35°C other: static, 35 degree C
HEDIEE KE aquatic
GLP T—5%L no data
MEBREITOE
EXVLE] ZRMDNITT HEEENITUT  EESNTLEL other bacteria: anaerobic bacteria, unspecified
AEBEYEDLITOEE T—4%L no data
HEMBEOLTAE
RELRM 18R 1 day
AHEREN
fER
SHE IC50 : = 40 mg/I IC50 : = 40 mg/I
HRAEEIZEET 5 IC50, IC50 refers to gas production.
IR 32mg/ITIZEEDEE. 5.4mg/ITIXENEEE, Strong inhibition at 32 mg/l, marginal inhibition at 5.4 mg/|
=8 e
4R (EC50%)
EEHERa7 (2) IRt CiEsEMEHY (2) valid with restrictions
*F—RAT41
{E381E O HI IR HL
Solvay S.A., Bruxelles Solvay S.A., Bruxelles
g Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| Bk (110 (110)
iEE
4-5 KEEY~OIEEHMH
CHRONIC TOXICITY TO AQUATIC ORGANISMS
A BADIEMHEN
CHRONIC TOXICITY TO FISH
AHEBRYME
Fl— 1%
Hik
GLP
HEBRETo-F
£18. Rif, HigE ZDih other
ABRMEDITDEE
HEBEWEOLAE
I RRAVE
IER DM FE
REREH |
HEBREADAR. AR, KE
SEDIESE, $AtHS | SEHSERE
L DB ENE TR
=Y DIEEEE THEFH
HERBAA 2 BRI E TORRR R
DI=HDNE
FEEFHROImKRA =

BETYON—DOHELRE

SRTR ROREER) LB
0

HEBYEDEEPTOREN

RERBA/ BRI DEREZDRE

HEBRBRDRAS %

FHKIR

FRKDILFHME

REEHMH




Z Dt

AEEE . AEISESIY U TILER
e, o U I RIRR. FIE

HERAH

RERDE D H

RERIER

E’i(?ﬂﬁlié‘t)

I Fa. HADREREERY
LRICBHERC EHET—4

W2 1E O G A R B MR 7 B Rl

FEHOBELI-FAH

EEEROHRERE S

AR DRIELI-FRAK

EETHETIAK

ZohnFE

R

MEDEERMES SUELog PowD =8, REIFZEITRS
NBHEFRSID,

E =D
1 af

EC50

Limited chronic impact due to high volatility and low log Pow of
the compound is expected.

NOEC, LOEC

EEEZa7

*—2ET4

{EREE D HIHIIRRL

Solvay S.A., Bruxelles
Huels AG Marl

Solvay S.A., Bruxelles
Huels AG Marl

Hi EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| Ak

E=

B. KEEBEHEM~DIEMHEN

CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

HERME

B —1%

Bk

GLP

BERE(TF

SERAEYEE

Z Dt

other

HBRNEDIMDEE

HEBRME DDA E

IVRERAVE

ER QM AR FIE

SEREM

BEIE RO E &

BiFl0EE. RE. BIFIXERO
G

SRR

HBREVNDER
IR

DILZEHMEE

gﬁilﬁ,ﬁ(&vﬁ#lﬁ,ﬁ)t%ﬂ)d‘]

SERYE DB RPN TOREN

REMA/ BRI DEREZDRE

Yo

BEE

§§i 1E LY DREREYE

‘THEEtE‘%b\ﬁﬁf%‘éhf—’l‘?&(t
PIRERXICETHKE

Eliiﬁjiﬁlli;"%!io)ﬁ'l'ﬁﬁ;‘f

&

SRR

| KT | NG

HHRE

SRR QSR

R EER

REERH

RERICEITHRIGIFZHH

SEMEE

ECEETE

R

MEOSVEREMES LUELog PowD 1=, REATZEZRS
naHEFRINS,

aam

#5 & (EC50)

Limited chronic impact due to high volatility and low log Pow of
the compound is expected.

$&5 (NOEC, LOEC)

EEERa7
F—RAT41

{ERE D HIHIRERL

g

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Solvay S.A., Bruxelles

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

ERE




liz=

4-6 [EEEM~DEHE

TOXICITY TO TERRESTRIAL ORGANISMS

A BEEMA~OEN

TOXICITY TO TERRESTRIAL PLANTS

HERME T—3%EL no data
B—
Hik Z Dt other
HEBDESH
GLP T340 no data
HEBRETOLE 1982 1982
& Z DD EELEEY other terrestrial plant
AERMEDITDEE
ABRMEODHAE
IURRAUE Z Dt other
ZHAE
Tradescantia (&if 4430) i T VVEZFRERL-(MkBE LU EF B [Tradescantia stamen hair test in clone 4430 (diploid
DIEZEAT T2 (FRINMEN) BO2EARTEMMFE), SHERTHL |interspecific hybrid of pink and blue flowering parents with blue
T=AItR T —h— BRALE=TEDFEISHEADEEIZH |being dominant). Visible marker used in the test: phenotypic
[T3RBEDETILEHT VN EICHITHEBESN=F =L )L— [change in pigmentation from blue to pink (isolated or grouped
TieESh -t e . YENE  FEZEREDEFED15-18D |pink cells in stamen hairs) in mature flowers. Material treated:
SHEaH TEDFDHIENEFZESALEHLILMELKR, BE#%. LXK [fresh cuttings containing young inflorescences with 15 to 18
[IHoagland DR E R R TE CIEILIBERBE B 5 #HLT=. Bk |flower buds in a range of developmental stages. Following
DEEREFHAIL=, exposure, the cuttlings are grown in Hoagland's nutrient
solution and flowers are analysed each day for 3 weeks.
Induced pink—event rates are counted.
7R e
SHE
AHEBRTIEIVCIEBLERRMEME LN T-(VCEE T5ppm VC was rated as a weak mutagen in this test (exposure 6 h at
(194mg/m°) GRS R E). 75 ppm (194 mg/m3) VC).
. TETS5UMSEURED LTRSS ML DA —F > T4—)L |Comparative open—field studies of industrial plants and “clean
ER RERER D EEERIZ LY RER Y A D ERBEADIKIEN (L= R |air areas” in the USA showed a clear dependence of the
INF-(ALDOWEDELNILELY), mutation rate on the test site. (No differentiations of the
individual components)
EBEZT7 @) EEMELEL @) invalid
F—RAT41
E5ET D HI TR R
Huels AG Marl Huels AG Marl
Hi g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FACEk 11 (112) @11 (112)
[[E=Z

B. TEEM~DEMN

TOXICITY TO SOIL DWELLING ORGANISMS

C. HthDFMILFERELER (REEZEL)~DOEM
TOXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVIAN)

-6-1EEEYM~DEHE

TOXICITY TO SEDIMENT DWELLING ORGANISMS

4-1 EYPEMEEET=_FUT (BYEHICLDERESD)
BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)

4-8 HRNYMEEHREBRE

BIOTRANSFORMATION AND KINETICS

4-9 BMEHR

ADDITIONAL INFORMATION




HE%

| FOER#EE (EU-RAR)

R X (EU-RAR)

5-1 MO RT1UX. RE. 2
TOXICOKINETICS, METABOLISM, and DISTRIBUTION

HERMEH

CASES

MEE

R

73k

Bk A AARSA

SERAZAE

fth: B2 URIR

other: dermal absorption

GLPE &

HBRES Lo F

{KE 4-5 kg DHED T HTH )L (Macaca mulatta) ZFLV=, B
FTHTIZ RUMLEA—ILF R L 30 me/keZBEARMIR S
Ltz BRI SRE R AR ERNAT—TILERENICHE
AL, 28-38H AV )L/ IZDEE T2 mIBEDEZEED L
SIZHR SN =HarvardiF IR FIZE#E L=, ¥ /LET000K
17800 ppm D 14CHEILEZILEEDERIC. TNhETN20R Y
2505 R E GERZR<EF) L=, EDAYE T+ —ILT D
=012 BREL. BITREEHTT. T—TTHREICEELT=.

ERMSVCEHIRY 518, 0.5 gDEF Mk Cimf-Li=RYLTF

Male rhesus monkeys (Macaca mulatta) weighing 4-5 kg were
used. Prior to exposure 30 mg/kg sodium pentobarbital was
administered iv. An endotracheal catheter with an inflatable
collar was inserted into the trachea and connected to a
Harvard respiratory pump adjusted to deliver a volume of 20 ml
of air at a rate of 28-38 cycles/min. Monkeys were exposed
(whole body, excluding the head) to atmospheres containing
7000 and 800 ppm 14C—vinyl chloride for 2.0 and 2.5 hours,
respectively. To ensure an adequate seal around the neck, the
hair was removed and the membrane was fitted to the neck
and secured to the skin with tape.

To trap VC from the expired air, a polyethylene tube filled with

TEO BB LoFa—TJ%FERRTOHREIZHRE LT, 18IEE=)L% (0.5 g of activated charcoal was placed in the exhaust port of
AIHICIRENDHBLILAEL—2—DEY AHER5YIZ[F] |the respiratory pump. A similar tube placed on the intake port
HOF1—T%2HELI. BFRDERFS YT X054 L 1B |of the respirator filtered any vinyl chloride from the artificially
DERTELIE=A., — 5. RYAABID RS YT 128/ T & |inspired air. The expired air traps were changed at 0.5 or 1 hr
23 L T BALE ZILIERSA T A RB R TEM RN DB [intervals while the intake traps were changed every 2 hours.
ERFTAEL, RO STIZEY D LT=, RE&#E T |Vinyl chloride was eluted from the charcoal with carbon
FrCEMmEREALL . BIRL-HBZESRIEL ., KA DR |disulfide in a dry ice bath and analyzed by gas
B, £, REUVBEZ#ERL L=, chromatography. At the end of the study, the animals were
FooN—ADEILEZILEEIEFN D ANLESTTHRIEL  |sacrificed and selected tissues were weighed and samples
o obtained for analysis. In addition urine and bile were collected
and analyzed.
Chamber concentrations of vinyl chloride were measured by
infrared specrophotometry.
iz
HERENY : Rif
T Al
HHADEE
F#h
RE
AHEREN YL
RRERAERE
A (BRI D)
B58
#HetF&
RIS SN
Bt R EE
BERIAR
BLERAE 5

EW

BEY CAS No.

#HER

HERAER

TFHETHILEB00 K TA7000 ppm [22-2 5B RTER . K FEIKUL
EXEYMFIRTRGRIEEEZ LD, FhEh 0031% &k
U 0.023% THH EHEESNT=,

Hoam

&

After a 2-2.5 hour exposure of rhesus monkeys to 800 and
7000 ppm, dermal absorption was estimated to be 0.031% and
0.023% of total bioavailable vinyl chloride, respectively.

(2 HRFTCEEEHY

(2) valid with restrictions

st
{E3E 1 D HIWIIRERL
Hig

5| FASCER (FECER)

(226)

(226)

fi&

HERYEH

CASES

MEE

ER

A&

Bk A AARSA

SERTZAE

EEEZTILIY

Toxicokinetics

GLPE S

HERES Lo F

DR

Hi%k: Svbh%E 51 ppmM 51167 ppmZETOD (0.13 ~ 2.99 mg/1)
#HFEDEETVCIZ 52.5~ 356.3 4}, in vivo TRELT=, VC
REORBIKFNEETEE=4—LT,
SyhEESY —IL TRILE,

50 ~ 15,000 ppm DVCIZ, 7 B§fél/ 8. 5E . 38R (7 B5fE/
B. 5 B/:#). XIE7:8/H. RELE=oVFOFBOIFEELMS
EEFBIE,

Method: Rats were exposed in vivo to VC at concentrations
ranging from 51 ppm to 1167 ppm (0.13 to 2.99 mg/1) for 52.5
to 356.3 min. The time dependent decline of VC concentration
was monitored.

Pretreatment of rats with pyrazole.

Determination of non—protein sulthydryl content of the liver of
rats exposed to VC concentrations ranging from 50 to 15,000
ppm for 7 h/d for 5d, 3 w (7 h/d, 5 d/w), or 7 w.




EILYLE]

HEREY: R

%i#ft: Sprague-Dawley® 5wk (Spartan i), M. RUZAED

Strain: Sprague—Dawley rats (Spartan strain), male, adult.

e
HHRAKE
Fhh
"wE
HEREN K
PRERIER
A (BRFIFED
BE5E
#iatFi&
ERISEESh-E
et REEE
BRI
BRERAE
REERY
[RHEY CAS No.
R
$#E2: 50~105 ppm ~DRFZE T, VAT LHSDVCOHRHRI |Results: Upon exposure to 50 to 105 ppm, the rate constant
BREDEEEH (EMNITD1RR) L.k =-804 % E-3+ 3.4 |(apparent 1. order) of the metabolic removal of VC from the
*E-3 /%5 (t1/2=86 7). system was k = — 8.04 * E- 3 +— 3.4 * E -3 /min (t1/2 = 86
220~1167 ppm ~DFREE TlE, KB OEEEH (FIIE) (X, |min).
k=-265%E-3+-1.35%E -3/% (t1/2 = 261 %) T&>1=. |Upon exposure to 220 to 1167 ppm, the rate constant of
ESYV—ILORIEICKYREHEE ZIETLz, FFiEDIEE  [metabolism was (mean value) k = — 2.65 * E-3 +— 1.35 x E -
BHES(TWAFA VRV RTAV) BEIZ. B¥%in vivo T |3/min (t1/2 = 261 min).
VCIZRET L. HEICHBEEITIETIT S, Pretreatment with pyrazole reduced the rate of metabolism.
BETREIZRSOMEICEYFBDL, RIEFZAD=ZX LHMEIK |The non protein sulfhydryl content of the liver (glutathione and
CEMNTREENT-, cysteine) is reduced without relationship to dose when animals
are exposed to VC in vivo. The rate of depression decreased
with continued exposure suggesting a compensatory
mechanism.
HERHER
PRICHE# SN - XBEMIE S-(2-ERAF S ITF L)X TAY |Metabolic products excreted with the urine are S—(2—
RUS-Q-HIRFIAF IV RTAY, FNEFNDN-7EF |hydroxyethyl)cysteine and S—(2-carboxymethyl)cysteine, the
ILEBEARVY/OOERETHS, respective N-acetyl derivatives, and chloroacetic acid.
EARNGERBBREBS/O00T42/—)L, YA 7EL7 )L |Primary metabolic pathway presumably sequential oxidation to
TER, RUYOOEFEE~ DIBICEE SN 58288 TH A5, VC  |chloroethanol, chloroacetaldhyde, and chloroacetic acid. VC
REFEER(T220 ppm ZHBADEEICRE T HLTHIFIT S, |metabolising enzymes are saturated by exposure to
FYBRETIE, BECIRFURERU/RIFBEEIEIZE S |concentrations exceeding 220 ppm.
REBBEENL=RENEISTHAS, At higher concentrations, metabolism occurs via a secondary
pathway, presumably epoxidation and/or peroxidation.
i |
[l
5N (2) KR TIEREEEHY (2) valid with restrictions
{E5E 1M D HI TR B0
Huels AG Marl Huels AG Marl
H s EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| B 3k (FT3CR) (227) (228) (227) (228)
EE
HERYER
CASES
WMESE VC, HliFE: 99.995 % VG, purity: 99.995 %.
JERR
Fi& |
Bk A HARSAY
FRERTAE FESAXRTAIR Toxicokinetics
GLPE&
HEBER Lo E
Bk BELE-YBEEORERTRETXATLIZBLNT,  |[Method: Determination of kinetic data for the uptake,
75k DG VCOEYAH . RER UV TS ADEMET —2%BIE., |metabolism, and clearance of VC in a closed spirometer
system with defined initial concentration.
i @ Syb.OYF¥ IHR BERXS, Species: rat, rabbit, mouse, desert mouse.
SLERENY : i
[EZ:1]
HHRERE
ERh
rE
SHEREN R
PREEIZRE
B (BRFIFED
w58
tHatF&
ERICTEEEINT-E
e
BREUAR
| R R AR

[X#EY CAS No.

R




$ER:

WYAH:Suk:  t1/2=32%; K=286
Y t1/2=34%; K=091

RE:

Sk t1/2 =768 4%; k=061 /B

Y t1/2=277%; k=0.15 /BE

YR t1/2=44 5 k=0945 /BERE

PERXT: t1/2 =143 4; k=029 /8RS
DUTIVR:

A 8.4 |/B§ff*ke

Results:
Uptake: rat: t1/2 =32 min; K =286
rabbit: t1/2 =34 min; K=0.91
Metabolism:
rat: t1/2 =76.8 min; k=0.61/h

rabbit: t1/2 = 277 min; k=0.15/h

mouse: t1/2 = 44 min;  k=0945 /h

des.mouse: t1/2 = 143 min; k =0.29 /h
Clearance:

rat: 8.4 |/h*kg

Ispra (VA)

StERuEE Fwb(Wistar): 11.0 I/Bfil*kg (ca. 6.9 mg/BEfE*ke 1K rat (Wistar): 11.0 I/h*kg (ca. 6.9 mg/h*kg b.w.)
&) rabbit: 2.74 1/h*kg
Y 2.74 |/ B fll*kg mouse:  25.6 I/hxkg
YIOR: 25.6 |/ s fil*kg gerbil: 12.5 I/h*kg
AFHRRXZ: 12,5 |/BRE*ke Rhesus:  3.55 I/h*kg (ca. 3.2 mg/h*kg b.w.)
TFHhTH)IL: 355 |/BFfI*ke (ca. 3.2 mg/BEfi*ke K Rhesus pretreated
&) with disulfiram: 0.35 |/h*kg
SRIWIT4S L THIMLELT- Man 2.02 |/h*kg
FTHTHIL: 035 |/F5RE*ke
Ek: 2.02 |/ B5fEl*ke
i |
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At low concentrations, vinyl chloride is oxidized sequentially to
2—chloroethanol, 2 —chloroacetaldehyde and 2—chloroacetic

HEBHER EEEE~CIEICERIESN B, acid by alcohol dehydrogenase.
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BIEEZ L DOBRIEICH TR ERRB1-HIZ. FhoA—L
P-450 IE1DERFIIAY— LS HZERAL =, DEMFISAO
Y—LIZE T EMIEFED S TFILSFAAILIAA—RZED
BIRWIEE. 2R45MEEHOEV OO L EORER. 3)
FEHEL-EMP-450 IE1Z ST EERRICH 1T A E DAL
B, RUAEMFIIOV—LIZE T 2MEEE DY FHer
P-450 IE1[C kD REME,

Human liver microsome assays of cytochrome P-450 IIE1 were
used to examine the effects in the oxidation of vinyl chloride.
Several studies were conducted, including 1) selective
inhibition of catalytic activity in human liver microsomes by
diethyldithiocarbamate, 2) correlation of rates of different
catalytic activities with each other, 3) demonstration of
catalytic activity in reconstituted systems containing purified
human P-450 IIE1 and 4) immunoinhibition of catalytic activity
in human liver microsomes with rabbit anti-human P-450 IIE1.
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P-450 IIE1 is a major catalyst in the oxidation of vinyl chloride.
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Chloroacetaldehyde is formed during metabolism of vinyl
chloride.
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BESLATDS Y %600 ppm <. 485/ B . 5SEEIR=ELT-. IT
i, R OB T ODNAR INEERE®. TRU14BICHEIE

Preweanling rats were exposed to 600 ppm for 4 hrs/day for 5
days. DNA adducts in liver, lung and kidney were determined 3,

FiED G Lt=. 7 and 14 days postexposure.
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%:t
2-/O0IFLYRU2-7007 L7 IILTERDR A ADNAT [Both 2-chloroethylene oxide and 2—chloroacetaldehyde have
MAZERRT HENBALMITEY, FRoAEILE=JLDE |been shown to produce DNA adducts, which are thought to
HDOREER-TEEZLND, play a role in vinyl chloride toxicity.
7-@2-AFYIFIL)J T =2 (10EG) [FHEHENHEELDNA |7-(2-Oxoethyl)guanine (TOEG) was the major DNA adduct
A THY . £INIED ~98%%F HHTULV=, N2,3-TF /% |detected, representing ~98% of all adducts. N2,3-
7= (eG) R 3INA&-ITF/-2-TAF L FP2 (edC) [ |Ethenoguanine (eG) and 3,N4- etheno—2'-deoxycytidine (edC)
TOEGD ~1%DEETHEEL., —AH. IN6-ITT/-2-TA4F> |were present at 1% of the 70EG concentration, while 1,N6—

S FTT/oY (edAFERETIZFLEL T =, AFi#ICIZA B  |etheno-2'-deoxyadenosine (edA) was present in even lower

AR UEED3-8E, ZEDDNAFIAMNTFEIEL TL V=, 7OEGD |concentrations. Liver had 3-8—fold higher amounts of the DNA
R E~ 6285 T o=, STEOIT/fHINAIZE T, #8 |adducts than lung and kidney. Whereas 70EG had a half life of
DTEHEEDHoT-. BRICHSIMASIEIEIC LD HREZEE T |62 hrs, all three etheno adducts were highly persistant. After
A&, eGIFHI0B DEFBEATHADIZH L. edCKR WedAlIIE |accounting for dilution due to growth-related cell proliferation,
‘mEhizhot=, G had a half life of approximately 30 days, while edC and edA

were not repaired.
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Biochemical or cellular interactions
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DETILFIVILEDERTE L,
SYbE14CHBIEE=JLICREL. SYNTEFICRESh iz
RNAfHIIAZEEE LTz,

Principal alkylation products after incubation of RNA with
14C—vinyl chloride in a rat liver microsomal system were
identified.

Rats were exposed to 14C—vinyl chloride and the RNA adducts
found in rat liver were identified.
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Review of the alkylation of nucleotides by VC metabolites and
its implications for VC —induced carcinogenesis.

7—(2-oxoethyl)guanine is by far the major DNA alkylation
product of VC.

The roles of the different base adducts in the mechanism of
VC -induced carcinogenesis have not yet been clearly defined.
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At low exposure levels, the majority is excreted into the urine
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ap- 0L

8NS5y SHEEIZ, 5000 ppm DIEZHIEILE = )L(VC)
#6851/ .58 /8. TAMBELz. REREORKBIC
14C-1Z#VCERL =, 14C1ZHVCDERZESLDRILE D
SYbDELLEE LT,

14C-1ZHVCRER . RESELHIT OB RVERRE
L1=56Ih D2fl% R, ERUVEREERD=8, HSRED
RothBMR B — D ITURE LTz, SMBHIIBIEE = L~DRET2
BREETEDz, SBMOFEAHERELT. 7= E
FOX S5—ERUp-=hAT7=Y—)L O-TAF5—H &,
RUFEBA~OEXRD FOREEDREIZHL,

A group consisting of 8 rats was exposed to 5000 ppm of
nonlabeled vinyl chloride (VC) 6 hrs/day, 5 days/week for 7
weeks. On the last day of repeated exposure 14C—labeled VC
was used. The fate of 14C —labeled VC was compared with a
group of 5 naive rats.

After the exposure 14C —labeled VC, three of the eight
exposed repeatedly and two of the five exposed once were
placed in glass Roth —type metabolism cages for collection of
urine, feces and expired air. Samples were obtained for up to
72 hours after exposure to vinyl chloride. The remaining rats
wre sacrificed immediately following exposure. A liver sample
was obtained from each animal to measure aniline hydroxylase
and p—nitroanisole O —demethylase activity and
macromolecular binding to hepatic tissue.
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RIRBRICKY SN - 14C-EHEE D% BIRSF-VC D
megi B EFEERUVRERZHCAREMICEL, o=, RE
SN 14CHRETRED KER D [ZVCEL THER hISHE SN 1=,
VCD RIGHERBHMOFER D FADRESEIRERZERICIE
BRI DN, FFS/0Y—LBRO7=Y X (dp-=rAT7=
Y—ILRABITHT BEMICE ThOREHRITEVTELER
BB LLRTEEALNGEN T,

The percentage of 14C activity excreted by each route as well
as the total milligram equivalents of VC recovered were
essentially identical for the singly and repeatedly exposed
groups. The majority of 14C activity eliminated was expired as
VC per se.

While the binding of reactive metabolites of VC to hepatic
macromolecules was enhanced following repeated exposure, no
differences were observed in the activity of hepatic
microsomal enzymes to the substrates aniline or p —
nitroanisole in any of the treatment groups when compared to
nonexposed control rats.

HERHER
5000 ppm EILE ZILICRBEER 2B LLAICBRESN T Percentage 14C activity eliminated within 72 hours following
14CRSTRED BN S exposure to 5000 ppm vinyl chloride
: RERE Single exposure _Repeated exposure
IS Expired
VC&LT 54.5+3.5 53.7+2.1 as VC 54.5+3.5 53.7+2.1
C02&LT 8.0+1.4 9.6+1.6 as CO2 8.0+1.4 9.6+1.6
R 27.1+2.1 25.7+1.4 Urine 27.1+2.1 25.7+1.4
#H 3.2+2.5 1.4+0.4 Feces 3.2+2.5 1.4+0.4
Belk R UM 7.3+2.5 9.7+1.6 Carcass 7.3+2.5 9.7+1.6
and tissues
#5 5 |
[t
{EREtE (2) #HIRft CiEREMHY (2) valid with restrictions
{3814 D HI| BT AR B0
HE
5| FA 3k (GT3CER) (236) (236)
ES
SBEMES 1,2-14C-VC 1,2-14C-VC
CASES
T
AR
& |
Hik A HARSAY
RERTAE Het Excretion
GLPEE
HEBEH Lo E
4T ) 1 D Sprague DawleyR T D EEF103 (100 ppm @ [Groups of 4 male Sprague-Dawley rats were exposed to 10 or
14C-VCIZ6BREIREL -, EEHMKR TEIZIES. FREUVZE 1,000 ppm 14C-VC for 6 hours. At the end of the exposure
IR T B=H25 YR ERothB R B —DIZ@RBIITUREL  |period, rats were placed individually into Roth—type metabolism
T=. 1205 . BIZE B L . 14CHESHEMRIED =6 #8#8 |cages to obtain respired air, urine and feces. After 72 hours,
553 D RRHE (BERh. Bg. BFIE. ffi. SRR O MEE) AB AR L=, BY [the animals were sacrificed and samples of tissue (fat, kidney,
DBEAELH14ACHRET B ITICH L=, liver, lung, muscle and plasma) were obtained for analysis of
14C activity. The remaining carcass was also analyzed for 14C
activity.
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HERENY : K
T4 Al
SRR
F#
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HEREN L
RRERAEEE
A (BRI D)
B58
#etFE
RIS SN
BERIAR
Y

[{CEHEY CAS No.

R

$EER . Results:
A= (ppm) 10 ppm 1,000 ppm dose (ppm) 10 ppm 1,000 ppm
(#14CDS5E D EIURE N T=%) (% of total 14C recovered)
FES VC 1.61 % 12.26 % expired VC 1.61 % 12.26 %
LS CO2 12.09 % 12.30 % expired CO2 12.09 % 12.30 %
R 67.97 % 56.29 % urine 67.97 % 56.29 %
= 4.45 % 421 % feces 4.45 % 421 %
Beik R MR 13.84 % 14.48 % carcass and tissue 13.84 % 14.48 %
S DRE: t1/2 =204 % t1/2=224 % pulmonary elimination: t1/2 = 20.4 min t1/2 = 22.4 min
. ROSDRE: urinary elimination:
HERER #)HA4A t1/2 =46 B t1/2 = 4.1 B5H initial phase t1/2=46h t1/2=41h
EIEFR E E late phase variable variable
T2BER &I, FIR RV EE GBRLS<HEEXREFEMHY) T, 14COH |After 72 h highest concentration of 14C—activity in liver and
BEER T RS EE, skin (may be dose dependent).
RAPIZITAELIEEH L FEERICIFED E B (HPLCIZ |In urine three major metabolites (by HPLC) roughly
&%), independent of dose; two of the metabolites have been
KEMD2D(EN -7 EFIL-S-(2-EFOF L ITF L)V AT A |identified as N —acetyl-S—(2—hydroxyethyl)cysteine and
RUFAT)a—ILBEERESN Tz, . thiodiglycolic acid.
i aff
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Biochemical or cellular interactions
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Method: chemical synthesis, spectroscopical and chemical
analysis.
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Results: Hydroxyethanoguanine is formed by reaction of
deoxyguanosine with chloroethylene oxide.
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HR: XROLFAIRRUVIT/ITZY D5-OT+RTz—kD
AR RUCDPENHES, AMVEEEREEICLYEHRSNT
TAFLRYRILFFRIEARILIGITNA TICRUATEZ A
Tz dCHBRFETELR I NIEEEREELZVDISHL, dT

Results: Synthesis of the nucleoside and 5'—diphosphate of
ethenoguanine and copolymerization with CDP. The
deoxypolynucleotide complement synthesized by AMV reverse
transcriptase contained in addition to dG, dC and dT. While dC

HERER DY AH EF920%D4EE THRIALTEFRMEMLEERERL. |is neither lethal nor mutagenic, dT incorporation represents a
EMOMEEGREA I -G EEEELHELVEEE |mutagenic event that occurs with ca. 20 % frequency and may
RI THAI, have a high probability of causing transitions which could
initiate malignant transformation.
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Biochemical or cellular interactions
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FiE: RIGTAXFITT7ZL—-FAHFIIFIL—F 05
AAIFLYUAFIREDRIG; BEEEET v EAIZEITS
BERELTO RISEY D FTT

Method: Reaktion of poly(deoxyguanylate—deoxycytidylate)
with chloroethylene oxide; evaluation of the reaction product
as template in a replication fidelity assay.
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HITEMT BTEDN DM otz, IROT=RT UL BRED80%E D
BOWSFOIASEDHEITLBL Tz, AEShE-EMAMAET
BBT-Q-FFIIFIVVIT=UIEFIDU TT=oOLWTHh

Results: Misincorporation rates of dA and dT were found to
increase with the level of template modification. 80% of the
mispairing events were located opposite of minor cytidine
lesions. 7-(2-oxoethyl)guanine, the major adduct identified, did

AERIER HIRO—RLGA o1z, ZD&KSIZ, T-Q-FFYIFIL)T 7= |not miscode for either thymidine or adenine. Thus 7-(2—
DIEH/OOIFLUAFIURHBDIEVCIZEEEEDFFICIE |oxoethyl)guanine may contribute only slightly to the induction
CLEMNDEELBEVERDNS, of mutations by chloroethylene oxide or VC.
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Fixk: HESYNERHE: Sprague—Dawley)|Z14C-VCEGRFREIIR A
%E@%I:HU)H@%(RNA\ DNA) RUBE R FADEEHE
DT

F=: 1, 10, 25, 50, 100, 250, 500, 1,000, 5,000 ppm

Method: Analysis of covalent binding to hepatic nucleic acids
(RNA, DNA) and macromolecules after inhalative exposure to
14C-VC for 6 h in male rats (strain: Sprague—Dawley).

Dose: 1, 10, 25, 50, 100, 250, 500, 1,000, 5,000 ppm

itz

SERENY) - R

EF1]

=i
RS (BRI
®E58

#atFE

ERISHEEhi-8

B R ER

R IRR

| £ B A 63

EY

[X#EY CAS No.

R




faR:

VCOREMNMEMT 5ICdh. EXSFHEES DO HELIEM
NEERSh=, FERSFAOEERESIRB#EINIVCEL
&L=,

FFiE R DDNA, RNAD WG b EE R AT ST BE D &
[FHDNEIOT=, BT ILEAFAUEEX100 ppm U EDRE

Results:

A disproportionate decrease in macromolecular binding was
observed as the concentration of VC increased. The covalent
binding to hepatic macromolecules was related to the amount
of VC metabolized. There was no detectable binding of
radioactivity to either DNA or RNA in the liver. Hepatic

HEREER BETODHEEIZIETLE, VCOKBEIXT//VLE B—)L T |glutathione content was significantly depressed only at
RIALE . 100 ppm DVCIZREL=Z Y TIXIEMLAEI - exposure concentrations greater than 100 ppm. Metabolism of
T=o LGNS, BIRLELEWEIYELEERLT=15E . E K5 F |VC was not increased in rats exposed to 100 ppm of VC after
MEES LTEEICEE ML . pretreatment with phenobarbital. Macromolecular binding,

however, was increased markedly when compared to non—
pretreated animals.
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D Sprague DawleyRDTvhk, 5SEEDEIZOD— il 14C-VC
%0.05. 1.0, 100 mg/keD=. BEROHS L=, H5EE
IZ. R ERUEREFIRIT 570125V hEH ST RE DRoth
BORB#MT—RICIRE LTz, BEIELEBZ 140K ST EEZE A
E L= VCORBP R EMEHPLCTHORIERLIL—F U DE
SIED=HIZEE#LT=,

Groups of five male Sprague Dawley rats received a single oral
dose of 0.05, 1.0, 100 mg/kg of 14C-VC in corn oil.
Immediately after dosing, rats were placed in glass Roth —type
metabolism cages for collection of urine, feces and expired air.
Samples were assayed for 14C activity following sample
preparation. Urinary metabolites of VC were isolated by HPLC
for identification and routine quantitation.
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R Results:
A= 0.05 mg/kg 1.0 mg/kg 100 mg/kg dose 0.05 mg/kg 1.0 mg/kg 100 mg/kg
(percentage of dose excreted over 72 Effs) (percentage of dose excreted over 72 h)
F& Ve 143 % 213 % 66.64 % expired VC 143 % 213 % 66.64 %
IF& C02 8.96 % 13.26 % 252 % expired CO2 8.96 % 13.26 % 2.52 %
FR 68.34 % 59.30 % 10.84 % urine 68.34 % 59.30 % 10.84 %
# 239 % 220 % 0.47 % feces 2.39 % 2.20 % 047 %
AR VAR 10.13 % 11.10 % 1.83 % carcass and tissue 10.13 % 11.10 % 1.83 %
s DA BERMY ZHEE pulm. elimination monophasic biphasic
t1/2 =533 9 t1/2 =144 % t1/2 =408 & t1/2=533 min  t1/2 =14.4 min t1/2 = 40.8 min
et RIZKBBE E2RAELANILTOZEME urin. elimination biphasic at all dose levels
HERIER t1/2 = 4.6 BERS t1/2 = BOTELY LT t1/2=46h t1/2 = highly variable
RPDIDDEREM (HPLCIZLD) D55, 22%REELT-. |Three major metabolites in urine (by HPLC), two of which were
N-7EFIL-S-2-EFBF I IFI)-VRTAY R F4 P4 |identified:
1)a— /LB (GC -MS), N-acteyl-S—(2-hydroxyethyl)-cysteine and thiodiglycolic acid
REYVDOLLEIIRAEICKIFZEEFZ(TEL, (GC -MS).
VCOH ZEaFNBIEICH L KLIIZEZ D, Proportions of metabolites not influenced by dose.
7285 . FFlE R T14C-TSTRE (T &S iR E (. FfidpALY |Metabolism of VC appears to be a saturable process.
[FRE&KYS-5EELY) After 72 h, highest concentration of 14C-activity in liver (3 = 5
fold higher than in muscle, lung or fat).
e |
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14C-VC. MEHLEHE > 99.0%

14C-VG, radiochemical purity > 99.0 %.
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GLP@E &

BEBREELoE

7735 14C-VC (100 mg/kelE B RISE AR . FRAPS-EHRH

Method: investigation of urinary S—containing metabolites after
intragastric application of 14C-VC (100 mg/kg).

Ispra (VA)

%k DRERS HERLI-thDME: S-2-EFAF L I FIL)-LURTA> ., S- |Other substances tested: chloroacetaldhyde, S—(2—
(AIWRFDAFI-L-SRTAY hydroxyethyl)-Lcysteine, S—(carboxymethyl)-L-cysteine.

- #&: Sk, Alderley Park % (WistarF3E) ., . FEAS YL Species: rat, Alderley Park strain (Wistar—derived), male, adult.
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[RHHEY CAS No.

R
2 N-7EFIL-S-2-EFOF L IFIL)LRTAUMNSYE [Results: N —acetyl-S—(2-hydroxyethyl)cysteine is the major
IZEITBAVCHERBEMTHD N-7EFIL-S-EZ )L XTA |VC metabolite in rats. N-acetyl-S—vinylcysteine is a second
UNE20BERBMTH D, CNODREMDERAXIF IR |related metabolite. These metabolites are not mutagenic in
BCIFZERMEZRIGL, 7008 TIEA<,. #0087tk |Salmonella typhimurium. Chloroacetaldehyde and S—
FILTERRUS-(HILIRD FAFIL)-V RTFAUFVCEF A4 |(carboxymethyl)-cysteine, but not chloroacetic acid, lie on a

StEAGER a— )LEREAEUDITHRBRD LIZHFET S, pathway connecting VC with thiodiglycollic acid. The
BEERFI/OOT7 T IILTERDOER KUY JLAFZA L S- |observations are consistent with the formation of
IRFFRISURIIS—HEDHEET T, VOOIFL A F  |chloroacetaldnyde and with the reaction of chloroethylene
SRR F/OO7 T ILTERET IVEF AL EDRIEEE—EL |oxide or chloroacetaldehyde with glutathione in the presence

© of glutathione S—epoxide transferase.
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=R VCOTYMNZLHFER MR~ DO RBILEEHEE
FXIAA—CDERBICKYETT S,
COEBERZDEEIVCREERET 5,

250 ppm ZRBEA DR DEENFET HE. BRLRAHEHIZARM

XD
KRBT EITRENLTHEMEN, VCD KRB FREIAET LS

Results: Metabolism of VC by rats to non—volatile metabolites
proceeds by action of mixed—function—oxidases.

Blockade of this enzyme system results in blockade of the VC
metabolism.

If atmospheric concentrations exceeding 250 ppm are present,

HERER the oxidative metabolism is saturated. Metabolites are mostly
FAUIBEERNSELLIERILEMTHEEIND, excreted via the urine and comprise S—containing compounds
arising from conjugates of glutathione with metabolic
intermediates o f VC.
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Metabolism

GLPE S

HBREH Lo F

Ak UMY OY—LRUNADPHEFE R E1,2-14C-VC
LOEBERUVVCEEHRE DN

Method: Incubation of rat liver microsomes and a NADPH-
regenerating system with 1,2 =14C-VC and analysis of the

HiE DB covalent VC binding.

EhiE

AEREY . R

TR

#H R

Fih

"=

SEREN K

BREEAREE

TR (BRFIFED

58

#iatFiE
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[RHEY CAS No.

R
8. 2/0Y—LIZKBAVCORMYIAHR VAR 89D T L [Results: Uptake of VC by microsomes and alkylation of
JUVEDNBREINS, BAHEEL T4 —EAEEHRIDFHMIZ |proteins are observed. Uptake and binding are reduced when
FYBREEINEE BYRAABRVESIFIET TS, ¥ ILAFH > |mixed—function-oxidases are blocked by addition of an
DFEMIZEY BRI~ EFHEA (FHNHIESNBHY, VCDH |inhibitor. Addition of g lutathione results in depression of the
VA ST B, VRATAVEB R INIDIFFEILF 739 & [covalent binding to proteins while VC uptake is increased. The

HEREEER DEFHEEDERIZLATH D, BEEIEKENDDEEZMZE |presence of cysteine containing proteins is essential for
BRSCHILDEREVCORMYAHEFELD, occurrence of the covalent protein binding. Enzymatic
COFRFIVOOIFLUAFIRDVCD RIGTER B TH S [generation of 02— radicals from H202 also results in VC
CEETRET B, uptake. The results indicate that chloroethylene oxide is the

reactive VC metabolite.
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SERTZBE 1t Metabolism

GLPE&

MEBREFE o E
FHix: FhnFEh, 14, 93, 247, 51, 109, 250, 511, Method: Exposure of rats to 1.4, 9.3, 24.7, 51, 109, 250, 511,
1020. R\ 4600 ppml=14C-VCEGEER. Svh-RE. 1020, and

H RO BEESRAFEED ST, 4600 ppm, respectively, of 14C -VC for 6 h.

Analysis of total bound radioactivity.
EiE

HEREY R

#ifi: Sprague-DawleyRF Vb, . LAY

Strain: Sprague—Dawley rats, male, adult.
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[/RBHZEY CAS No.

%:!:

HERAER

$#£2 . VCOD X [EMichaelis -MentenD &) HZRIZHE5, T4
B, KE250 g DT YMMIF LT KMEHRFERE 0.86 mg/I
R UV max 5.7 mg VC/ B /kefA E (# 90 umol VC/B5RE/kg
RE)NBRATES,
COFBREMERNEDEREDAEKRFEICEET S,

B

FEam

Results: Metabolism of VC follows Michaelis ~Menten kinetics.
Thus a KM-equivalent exposure concentration of 0.86 mg/|
and a V max of 5.7 mg VC/h/kg b.w. (ca. 90 umol VC/h/kg
b.w.) apply for a rat with a body weight of 250 g.

The results are related to the dose dependence of the
incidence of angiosarcomas.
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Huels AG Marl
EUROPEAN COMMISSION — European Chemicals Bureau
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HBREH Lo F
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FHik: OFyO—LP-4502 8L BEARRUF/O—L-
450L 4 7 A—E E£14C-VCEDILE, RIFZQ)EFMLI-TRE
URERSA—EEET/SFHL 2/AY—LREMHE14C-
VCEDIEE, MAREREE DS o

Method: Incubation of (1) a reconstituted system containing
cytochrome P-450 and cytochrome P-450 reductase or (2) a
microsomal preparation without/with epoxide hydratase added
with 14C-VC. Analysis of binding of radioactivity.
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[{RBIEY CAS No.

#HER

HERER

#58: FLO—LP-450(ZVCEFEMIET 5, 2-Y00IFLY
FEXURNVChLERSN, TRFVRFERSA—EDEBEL
TAHALONDERDNS, /O0TIFLUA XS ROBRSIE
WMTHB2-/00F7 27 IILTERIZVCIZHET 57 I/LFI)LE
HTHD. 2/AY—LIET, FroA—LP-450[THRFRE
FSA—EDDEEMIZHEL. BO TRZEDELL S,

G

HEEH

Results: Cytochrome P-450 activates VC. 2—chloroethylene
oxide is formed from VC and may be used as a substrate by
epoxide hydratase. 2—chloroacetaldehyde, a rearrangement
product of chloroethylene oxide, is the alkylating agent derived
from VC. In microsomal membranes, cytochrome P—450 is
effectively segregated from epoxide hydratase and highly
nucleophilic groups.
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BEBREELoE

FHiEOBE

Hik: MFYMFEH/AY—LRAEMF E1,2-14C-VC X [E
36CI-VCEMIEE . X(£(Q2)F~yO—LP-450DFEHERR RV
FO-a—LP-450L4 95—+ £1,2-14C-VC X [£36CI-VC &
DIEE, (3)14C-VC ~DFYLDin vivo =&, IFIEFKER B
MAIZH2 /85, DNA, RNAR UIEE~ D HEHEES DS,

Method: Incubation of (1) rat liver microsomal preparations or
(2) a reconstituted system of cytochrome P-450 and
cytochrome P-450 reductase with 1,2 -14C-VC or 36CI-VC.
(8) in vivo exposure of rats to 14C-VC. Analysis of covalent
binding to protein, DNA, RNA, and lipids as well as total non—
volatile metabolites.
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[XBEY CAS No.
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HERER

#R: Jx/NILEZ—ILTOSYRDRILEIZKLY, 14C-VC
REMDE 1N B URNANDFES (FIEFAZ(10 ppm) Tl
mLt=h. & FA=(250 ppm)ALE TIXIEML A 5T, 36CI-VC
[F2o0Y—LTREEIN. C-AA 2 DEREELT, B1¥Zin
vivo TRELIHA. 14C-VCRBEMIIS YT O£ H MR E
RHEET S,

Results: Pretreatment of rats with phenobarbital increases
binding of 14C — VC metabolites to protein and RNA, but not
to DNA and lipids at low dose (10 ppm) but not at high dose
(250 ppm) treatment. 36CI-VC is metabolized by microsomes
resulting in formation of Cl- ions. 14C-VC metabolites are
bound to all subcellular fractions of rat liver when animals are
exposed to VC in vivo.
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VCOREME UV EEIL MDD,

EWEMIE. 7007 N7 L TEREEHBMICERSITS
BEICRBEOTILFIVELIz00TF LA £ R(CE
E. /0077 IILTERIZSOIZEESh THODEEEEE

Review of the metabolism of VC and related compounds.
Bioactivation leads to highly reactive alkylating chloroethylene
oxide that spontaneously rearranges into chloroacetaldehyde
which is further oxidized to form chloroacetic acid.

HERIER K9 %, Chloroacetic acid may be conjugated to glutathione to form S—
(carboxymethyl)cysteine and finally by action of a desaminase
and a decarboxylase thiodiacetic acid.
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EUROPEAN COMMISSION - European Chemicals Bureau
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Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
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BFHAEMMERVIERHEDRIERILEHIELEEHOR
B, ERHEIC DS EEhi=TFL (VC, EikE
ZYFTo M)A FLURE) FRFEIS/ DS U ESh Tz
IFLUEY  DEBYTRRELGTFIIUEERT 5,

SO
0 aff

SO
0 aff

Review of the metabolism of various symmetric and
asymmetric polychlorinated aliphatic compounds.
Asymmetrically halogenated ethylenes (such as VC, vinylidene
chloride, trichloroethylene) form oxiranes that are far less
stable than that of symmetrically halogenated ethylenes.

Bt

(2) HRFCEEEHY

(2) valid with restrictions

{ERE1E O HBTAR AL

Hi g

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B 3CEk (T3 k)

(248)

(248)

BEE

SERYE S

CASES

HMES

ER

A&

Bk A AARSA

SERTZRE

3

Metabolism

GLPEES

HRBRES Lo F

5 R DR

itz

SERENY) - R

451

HARE

IRERIRRE

s (BRI

®E58

#atFE

ERISHEEhi-8

B R

PR

| £ B A 63

RHET)

[R#BZEY CAS No.

R




Ve BT D #.

VCIZFFEDRE#EEA T4 —ERTHARIFLUF XD
RIZREtSh., ChiZRFIZ/On7 7L TERICERR
%, VO00IFIL/FIRRUYOO7 AP ILTEREEESH
BVIEEBERMICT IVAFAUITHEERLT, SSTAILSUAFILY
WAFAUEERT S, 7007 7L TERIZEERMIZYO
OEFERICERESh., HEttSh DD, Y ILAFAUIREELTSH
IWRFSAF VT IWAFALUEERTEHDONT D THD,
BEDIEEMES-THIIIWAF LT WEFH U H bR HIER

Review of VC metabolism.

VC is metabolized by the liver mixed function oxidase system
to chloroethylene oxide which rapidly rearranges to
chloroacetaldehyde. Chloroethylene oxide and
chloroacetaldehyde bind directly or enzymatically to
glutathione to form S—formylmethylglutathione.
Chloroacetaldhyde can also be enzymatically oxidized to
chloroacetic acid that is either excreted or bound to
glutathione to form Scarboxymethylglutathione. The latter

HERFER BICE-TEERSNS, HEDIRESAEREYIEZTDHNMKS  |compound can also be formed by enzymatic oxidation from S—
BBINT. FNEFNHAIELEES— BV ATAVFEREER |formylmethylglutathione. Both conjugation products then are
F %, SSHILIRFUAF IV RTAVERR 7S/ R UBRAILRF |hydrolysed to form the respective S—substituted cysteine
WS FATET—r/FAT)AL—EERT DD N- |derivative. S—carboxymethylcysteine is either deaminated and
TEFILEShTH#MENDIHADNT NN THD, S-T4ILS |decarboxylated to form thiodiacetate/thiodiglycollate or N—
ILAF IV RTAVITERRICS -2-EFOF VI F L)V RT  |acetylated and excreted. S—formylmethylcysteine is
AVICETINN-TEFILEEZFTH#ESN S, enzymatically reduced to S —(2— hydroxyethyl)cysteine that is
N-acetylated and excreted.
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BARERET CTEHRINE-BHAS-BIVRATAUEE(RD [Discussion of the metabolic pathways leading to formation of
ERICEBRBOER, ZNoDLFHEHEERZERY |the different S—substituted cysteine derivatives observed
TIVORUVEYSSUEREEE - EMDIEER, 181k |under various experimental conditions, their chemical
HEER EZUTYUDEYMERNEREDELE, interrealation and the interaction of intermediate products with
purine and pyrimidine residues. Comparison with the biological
fate of vinylidene chloride.
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VCOREMR UV IT7—YIAXRTAI X, VCDEEEMER U
IREM. ERMLBVCORENANE. RUERET 2D,

Review of VC metabolism and pharmacokinetics, VC
genotoxicity and embryotoxicity, experimental VC

HERER carcinogenicity, and epidemiological data.
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Review of the metabolism and pharmaco/toxicokinetics of VC.
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Fik: VC/O2REMERVAFIVOY—LRDIES, KBEM
RUTT/OATMADIEEM R U HZMRE.

Method: Incubation of a mouse-liver microsomal system with a
VC/02 mixture. Chemical and spectroskopic identification of
metabolites and adenosine adducts.
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Results: In the system used, volatile alkylating metabolites are
formed that, by their chemical reactivity were identified to
contain chloroethylene oxide. Reaction of chloroethylene oxide

HERMER R—B-YRITS I -AZIF-[21-1T DEFEELS, |with adenosine results in formation of 3-beta-ribofuranosyl—
imidazo—[2,1-i]purine.
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Method: Incubation of a rat liver microsomal preparation with a
VC/02 mixture. Trapping of reactive metabolites with 3,4—
dichlorophenylthioacetaldehyde added to the reaction mixture.
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Results: The observations are consistent with the formation of
chloroethylene oxide or chloroacetaldehyde as a reactive VC
metabolite.

HEBRER ERRTHIENMSONTINS, Chloroacetaldehyde is known to be formed by intramolecular
rearrangement of chloroethylene oxide.
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Hik: PVCEETHITHELTLSI5ADEEEDRDDF
#A71)3— LB (TdGA) D5 #.

Method: Analysis of thiodiglycolic acid (TdGA) in the urine of
15 workers employed in PVC producing plants.
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R BERINTEE: 094 - 204 ug/l,
4B URNICHE M EN-TIGADEZRET —4h it ESH
f=VCORHAANRE LML TL V=, 18RI EMichaelis—

Results: Concentrations observed: 0.94 — 20.4 ug/I.
Amount of TdGA excreted during 24 h was correlated to
effective VC body concentrations calculated from exposure

HERHER Menten 2 DBIERICEELIT S, data. Correlation resembles a function of Michaelis—-Menten
type.
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GLPE&

HEBEH Lo E
Fi&: SYrE&RH1000 ppm DVCIZ48EEREIEEELT-. "EEHA |Method: Rats were exposed for 48 h to 1,000 ppm of VC in air.
fh, REZFZEL ., F4 B R S-(HILIRFL AFJL)V R |Urine was collected during the exposure and analysed for

FiED R TAVESH LIz, thiodiacetic acid and S—(carboxymethyl)cysteine.

EELE 2. vk, Wistar, AF/Han R¥f. i, BEAEY Strain: Rats, Wistar, AF/Han strain, male, adult.

AEREY: R

TR

HHRARE

Fih

®E

SEREN L

PR AREE

AN (BRFIFED

w58

#atFi&

ERISESSh-8

et 2 ER

EREUAS

RE#MEY CAS No.

R
8. RESNE-BYDORFIZGC-MST FA4 ZEEE K1 S—[Results: Thiodiacetic acid and S—(carboxymethyl)cysteine were

HEREER BILRF L AF IV R TAUDRESNT=, identified in the urine of exposed animals by GC-MS.
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Exat (2) #HIRRf CiEREMHY (2) valid with restrictions

{E58 14 D I BT IR B0
Huels AG Marl Huels AG Marl

H g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| A3k (FT3C k) (254) (254)

EE

HERYER

CASES

HHEE

JERR

ik |

Bk HARSAY

BRI AR K Metabolism

GLPE&

HBRES Lo F

DR

Hik: EEBRIBTVCICRESN-1IBADEEZEDRTDOF
%%‘J3—)bﬁ§(TdGA)0)ﬁ*ﬁ&UVCU)ﬁEPqzﬁ]i%)ﬁ:‘:d)*ﬁ

Method: Analysis (GC-MS) of thiodiglycolic acid (TdGA) in the
urine of 18 workers exposed to VC at their workplace and
correlated to mean air concentration of VC.
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SERENY) : R
£

let%(ﬂ'tﬁllﬁll
®E58

Mt FE
ERISHEESh -8
Bt 2

IR

| B A

GEEY]

j;“gdrk% CAS No.

$EE . VCOFEHRFEE: 0.14 - 7.0 ppm, Results: Mean air concentration of VC: 0.14 — 7.0 ppm.
TAGADHEM : 0.3 - 4.0 mg/l, Excretion of TdGA: 0.3 — 4.0 mg/I.

REREER 5 ppm LU FTOVCRETSZ . RO BELIEMAELD, |[Significant increases of the metabolite occur even at VG
concentrations below 5 ppm.

TN
w0 aff
£
e aff

1 FETES
{ERE 1 D FI| BT AR L
Huels AG Marl Huels AG Marl

High EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA 3Lk (T2 k) (255) (255)
5=

HERMESR
CASES
MEE
SERR

(2) #HIRft CiEREMHY (2) valid with restrictions
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HiE A HARSAY
SERR AR e Metabolism
GLP,@A

RBZHE L&
FE DR
EiE

SHERENY: Rl
[EF:1]
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,?e 95‘2 ( B‘tﬁllﬁll

#HatFiE
ERIcHEEshi-8

B
k%

3

ﬁaﬁdr*% CAS No.
fER

SHEREER VCOEMERUVFENAMDRER. Review of the toxic and cancerogenic properties of VC.

1=§ET§E (2) IRt CiEsEMEHY (2) valid with restrictions

ERETE D HI TR
Huels AG Marl Huels AG Marl

H 88 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA SRR (GE3CHR) (256) (256)

EE

HERYEH

CASES

HESE

JER

Fik |

7‘:7,5‘.%/7J AES4Y

BRI AR K Metabolism

GLP#E&

HERES Lo F

HrREMNSE-DNAZYIOO7 L7 LT ER(CAA)E24R5RE] [DNA obtained from salmon testes was incubated with
HE#ELT-, CAALIEDNAGR ¥ DHPLCH # AT, N2,3-T |chloroacetaldehyde (CAA) for 24 hours. HPLC analysis of the
Vab 4 FITTZUDERELRSNT-, CAA-treated DNA sample was conducted and compared to
standards of N2,3—ethenoguanine.

BiniE
ERENY - R
[EZ:]]




leti ( E’tﬁllﬁll)

w58

HEtFE

ERISEESNT-E

Bt 2 %

FEUAR

3 Xﬁﬂfﬁﬁ

| KBEY
jf\'tng:h*% CAS No.
=R |
BIEEZILDRISERBMTEAAME D OOFELTIL  [The reaction of chloroacetaldehyde, a reactive metabolic of
FERDDNAED R IGIEHEFEEEEN D MK THS1,N6-TT/ [the carcinogen vinyl chloride, with DNA produces in addition to
TT=Y BRUIN&-ITF /R UITMA T, TT /97 =24t |the hitherto known adducts, 1,N6—ethenoadenine and 3,N4—
ik, 34hs N23 -ITTF /7% ERT 5, COfINK  |ethenocytosine, an ethenoguanine adduct, namely N2,3 —
[F/OO7 b7 ILTERGERDIERE LD REIZE>THER |ethenoguanine. This adduct is formed in the reaction of
G B, COFHLWMTIAZHPLCTEEEL . DNANIK 7R (Z. [chloroacetaldehyde with the free base as well. After DNA
EOBEARIMLRUVELRARIMLIFZIEZE S B LT= N2,3-|hydrolysis followed by isolation of this new adduct by hp.l.c.,
IF/TT=UICDNTXRTHRESN TS RARIMULIEEFE |its mass spectrum and fluorescence spectrum are identical
SHERER —TH o1z, LNOO DB TRER R EEYD IS . ;0) with those published in the literature for the chemically
77_/$%f$@ﬂ®$ﬁkh\)§ﬁﬁx=\’— LD AL F AT HEIZ [synthesized N2,3—-ethenoguanine. The formation of only this
9%, BDIEIEE :)l’DNAﬁ'j]U{ZKtL-Cf-EﬁﬁHj_c‘{*l'f:7—<2— guanine derivative out of several theoretically possible
FXVIFIIV-FT7=0oho007 27 ILTERLIEEDNARIZ |reaction products allows the formulation of a reaction scheme.
hot=C &M, 151|:E:}b0)1@0)}§175ﬁﬁ5§‘]%'53)67ﬂEI The absence of 7-(2— oxoethyl)-guanine, another recently
IFLUAF RN ZDRERTHHIILETET D, detected DNa adduct of vinyl chloride, in chloroacetaldehyde—
treated DNA suggests its origin from the other reactive
metabolic of vinyl chloride, chloroethylene oxide.
Em |
)
ExEE (2) #HIRft CiEsEMHY (2) valid with restrictions
{E5aM D HI TR L
Hig (150) (150)
5| FA 3k (GT3TER)
ES
2 AESE
ACUTE TOXICITY
A SHRBOSH
ACUTE ORAL TOXICITY
SHBRMES DTS other TS
CASES
EE
AR 8.6%gDIEILE Z)LIFT TimMph CTRETESN =, Vinyl chloride 8.6%ig was examined in Sesame oil.
Bk |
N - =A% .
Bk HARSAY fth: T—2EL other: no data
GLPE& [ no
HEBRETOLE 1973 1973
HBRR (G %) Exl rat
1471 (it - M. - F)
K58
ZHASH (M) OEEK
AR (181K)
B 54 #0 ORAL
HEEE(R)
ZFDDHREREH Stamm: SPF-Wistar. ;2 : 50 ml/kg = £ 4000 mg/kg Stamm: SPF-Wistar, Concentration: 50 ml/kg = ca. 4000
#atFaon e
e |
ZHASHTORLH
BEPRAT R
EHRET R
ﬁ% BKE 50 mi/kg FET. BIMDETLEL, BEDELE |Result: With the maximum quantity of 50 ml/kg body weight no
MEBOLNT=, BITERIEEL, animal died. Slight effects were noted. No additional
ZDih : . ;
information provided.
#5 5

LD50fE X I%LC501E

> 4000 mg/kg A E

> 4000 mg/kg bw

i 1 D LD50{E X [(LLC50fE DELY

EZ

Bt

(2 HIRFTIEEEHY

{EFE1E O HI BT AR AL

(2) valid with restrictions

Hoechst AG Frankfurt am Main
Huels AG Marl

Hoechst AG Frankfurt am Main
Huels AG Marl

Hig EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FSCER (ST X k) (113) (113)

[EE




B. RHRASHE

ACUTE INHALATION TOXICITY

RERME A $—9$L no data

CASES

HHEE

EE

& |
HESHARSAY s other

GLPE& T—REL no data

HEBRETo-F 1975 1975

HERR GE R#f) Zuk rat

TR (M. - F)

B 15% (375.0 mg/I). 16% (400 mg/I). 17% (425.0 mg/1).
20%

Concentrations: 15% (375.0 mg/1),16% (400 mg/1), 17% (425.0
mg/1), 20%

RE5E (500.0 mg/1), &ABLME 21% (525.0 mg/1), (500.0 mg/1), or 21% (525.0 mg/I).
REEEFME : 2B%FRE Exposure time : 2 hour(s)
AELU-YDEIMEL: S0 DENWIZE15% (375.0 mg/DIZFEEL  |Number of animals per dose:30 animals were exposed to 15%
T=o B EE10PCDAEEE16% (400 mg/1), 17% (425.0 mg/1). 20% |(375.0 mg/I). Four groups of 10 animals each were exposed to
- . (500.0 mg/1). HBULME 21% (525.0 mg/NIZFEELT=, 16% (400 mg/1), 17% (425.0 mg/1), 20% (500.0 mg/1), or 21%
&REH (1£5) OB xR L (5250 mg/). “ “
Controls: None
B R
B ER ®RA INHALATION
it
HEHAEA)
%L . 70 Number of animals : 70
REXSIETE BEREIZEDNTLS, BINIEHRITEE |Concentration is based on nominal and not analytical. No
Lo additional information provided.
HEREY: Fid. AE. HIGRITTH, Test Organisms: Age, weight and source were not indicated
ZOMOREREE RKREDAAT: Pravdintype (580 NDKKF ¥ /N\—AT Type of exposure: Exposure occurred according to Krakov's
ARERA Krakov's;&IZH > TREEIT o= [ARITRBIDRL Y TF+ |method in gas chambers of the Pravdintype (580 I). Gas was
UIN—NEEHRIZIE LT, Zimmermann® 4 7D AE O *— |continuously stirred in the chamber by an inside pellet. Gas
ATRIADARIEZAEL =, BT 2B ETRELT=, was measured volumetrically with a Zimmermann type
BRE: BRKREZE. Bk spirometer. Animals were exposed for up to 2 hours.
Examinations: Clinical observations, necrops
HEtFRy IR
ER
KRS TOIT2L: 375 mg/l (7/30). 400 mg/I (8/10). 425 |Number of deaths at each dose: 375 mg/I (7/30), 400 mg/|
mg/| (8/10), 425 mg/1 (9/10), 500 mg/I (9/10), 525 mg/I (10/10).
ERTORTE (9/10), 500 mg/1(9/10), 525 mg/I (10/10) . The majority of deaths at each dose occurred during the first
BREH M ZRAETORTHORIES EREBORVDERMNIZELTz, |hour of exposure.
BEERAEIR : BETHITIE, BT BiF. B2 R UIMFIREZED# [Clinical Signs: Death of animals preceded by excitement,
P IZEFEIAHONT=, contractions, convulsions, and respiratory excitement followed
BRERFT 5 by failure.
P HRFT R 2B IC2ANTS-o M, Necropsy Findings: General congestion of all internal organs.
Bl ¥R F)
BEMTIEZENSZTE: . FiE. BiE Potential Target Organs: Lungs, liver, kidney
ZDith EBINEREL, No additional information supplied.
[t
LD50fE X [FLC501E 390 mg/! 390 mg/I
1t 5 D LD50E X [FLC50{E D& LY
%
AR
[ e (2) FIRRfT CIEREMEHY (2) valid with restrictions
{E5E1E D HI BT IRHL
PCA Services, Inc PCA Services, Inc
g PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| B Ak (FT3CaR) (114) (114)
EE
ERYE £ T—3EL no data
CASES
HHEE
JERR
& |
Bk HARSAY 1 other
GLP#E& T—3EL no data
HREBREToE 1975 1975
HBRR (L R XA ik

TR (Bl M. - F)




=RE: 9% (225.0 mg/1). 10% (250.0 mg/1), 11% (275.0 mg/1).

Concentrations: 9% (225.0 mg/I), 10% (250.0 mg/1), 11% (275.0

11.5% (287.5 mg/I). 12% (300 mg/1). 13% (325.0 mg/1), 14% mg/I),
(350.0 mg/I), 14.5% (362.5 mg/1). 15% (375 mg/1) KU 20% 11.5% (287.5 mg/I), 12% (300 mg/1), 13% (325.0 mg/1), 14% (350.0
?Q‘—?}_-E (500.0 mg/l) mg/l),
14.5% (362.5 mg/I), 15% (375 mg/I) and 20% (500.0 mg/I)
REEHAM 285 Exposure time : 2 hour(s)
RAEL-YDEME: 9% (225.0 mg/1). 10% (250.0 mg/I). 11% [Number of animals per dose: N=40, 40, 76, 90, 39, 20, 20, 20, 61
(275.0 mg/1), 11.5% (287.5 mg/1). 12% (300 mg/1). 13% (325.0 |and 40 for exposure to 9% (225.0 mg/1), 10% (250.0 mg/1), 11%
mg/1). 14% (350.0 mg/I), 14.5% (362.5 \mg/l)~ 15% (375 mg/l)  |(275.0 mg/1), 11.5% (287.5 mg/1), 12% (300 mg/1), 13% (325.0
ZEBE (M) OB X & 20% (500.0 mg/l) DRETENEMN,N=40, 40, 76.  |me/l), 14% (350.0 mg/1), 14.5% (362.5 mg/1), 15% (375 me/1) or
90, 39, 20, 20, 20. 61 RU\ 40 20% (500.0 mg/1), respectively
*THREE: &L Controls: None
B (181K
B4R BA INHALATION
HEAM (B)
WIS : 4460T Number of animals : 446
100C D ENHIZH K745 L T4.29-5.15% (107.25-128.75 Preliminary study in 100 animals exposed to 4.29-5.15%
mg/DIZREL = FHHER TIELD100 =4.75% (118.75 mg/| A7 |(107.25-128.75 mg/I) without ventilation showed LD100 =4.75%
Sht-, (118.75 mg/I
BEXSHIETEL, BEREIZEDNTLS, BINIEHRITEE |Concentration is based on nominal and not analytical. No
® additional information provided.
Dt DERERSE R
TOROEBREH RKREDAAT: Pravdintype (580 NDKAF ¥ /N\—AT Type of exposure: Exposure occurred according to Krakov's
Krakov's;&IZH > TREZIT o= RARITRBIDRL Y TF+ |method in gas chambers of the Pravdintype (580 I). Gas was
VN—REEGRICIEELT-, continuously stirred in the chamber by an inside pellet.
FYIL2BERECTREL =, Animals were exposed for up to 2 hours.
BRE: BRKREE. ER Examinations: Clinical observations , necrops
#fEtFRo 0
R
EZFRETOIT-$1:225 mg/I (0/40), 250 mg/I (0/40), 275 |[Number of deaths at each dose: 225 mg/1 (0/40), 250 mg/|
mg/| (15/76), 287.5 mg/I (37/90). 300 mg/I (21/39). 325 (0/40), 275 mg/1 (15/76), 287.5 mg/I (37/90), 300 mg/I (21/39),
AEEHT % mg/| (13/20), 350 mg/I (18/20), 362.5 mg/I (19/20), 375 325 mg/1 (13/20), 350 mg/1 (18/20), 362.5 mg/I (19/20), 375
RERTOR me/| (61/61), 500 mg/I (40/40), me/| (61/61), 500 me/I (40/40).
BRERIEIR . FET-HITIL, BIZE, B4F, T8 K IR EIZE D% [Clinical Signs: Death of animals preceded by excitement,
BE ER A L IZEBI AT, contractions, convulsions, and respiratory excitement followed
by failure.
_ ERATR: £RHREIC2AMNES oM, Necropsy Findings: General congestion of all internal organs.
Bt&R
BENGIZNERE: . FFE. B Potential Target Organs: Lungs, liver, kidney
ZDith BIEREL, No additional information supplied.
ft)
LD50fiE X [$LC501E 294 mg/| 294 mg/I
It 1 D LD501E X [LLC50{ED;E
£
SERR (2) HIRft CiEsEMEHY (2) valid with restrictions
Bt
{E3E1E O HI IR HL
PCA Services, Inc PCA Services, Inc
H PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FA STk (T2 k) (114) (114)
[[E=Z
HERMEA T—HEL no data
CASES
HHEEE
AR
ik e
Fik HARSAY & other
GLP@E & T—HEL no data
HEBREToF 1975 1975
HBR(GE R U i

TR (it M., it F)

R 20% (500.0 mg/I). 23% (575.0 mg/1). 24% (600.0 mg/1).
25% (625.0 mg/1) X (& 28% (700.0 mg/1),

Concentrations: 20% (500.0 mg/1), 23% (575.0 mg/1), 24% (600.0
mg/l),
25% (625.0 mg/1) or 28% (700.0 mg/I).

R 2R

Exposure time : 2 hour(s)

ZRAER (MR DB

REL-VYDOEME: R4FD58EE20% (500.0 mg/l). 23%
(575.0 mg/I). 24% (600.0 mg/1). 25% (625.0 mg/1) X I 28%
(700.0 mg/NIZRTELT=,

Number of animals per dose: Five groups of 4 animals each
were exposed to 20% (500.0 mg/1), 23% (575.0 mg/1), 24% (600.0
mg/1), 25% (625.0 mg/1) or 28% (700.0 mg/1).

BEGAK)

BEZR

R A

INHALATION




AR (8)

%k - 20 Number of animals : 20
shEa s BEXSIETE REREIZEDNTLS, BINIEHRITEE |Concentration is based on nominal and not analytical. No
TOtOFRE Lo additional information provided.
HEREY: E8. KE. HIARIETEA, Test Organisms: Age, weight and source were not indicated
KEDHAT: Pravdintype (580 DD KAF v /\—HT Type of exposure: Exposure occurred according to Krakov's
Krakovysffl:ﬁﬁfﬁé;g’&ﬁﬂf:o SARIEZABIDRLYETF¥ [method in gas chambers of the Pravdintype (580 ). Gas was
ZOHORB SN VIN—REEGRICIEE L, continuously stirred in the chamber by an inside pellet.
T EYE2BEHETREL. Animals were exposed for up to 2 hours.
RE: BRI, Tk Examinations: Clinical observations, necrops
HHEtFRy IR
R
ZHETOITE: 500 mg/I (0/4), 575 mg/I (1/4), 600 Number of deaths at each dose: 500 mg/1 (0/4), 575 mg/|
BRTCOIEL! mg/| (1/4), 600 mg/I (2/4), 625 mg/1 (3/4), 700 mg/| (4/4).
ERERTORTH (2/4). 625 mg/| (3/4), 700 mg/| (4/4),
Eﬁﬁ?ﬁ’lﬁ: FTEHITIX, BT, 84, B2 KR UMFIREZE D% [Clinical Signs: Death of animals preceded by excitement,
_ IZEBI AN, contractions,
BRERAT R convulsions, and respiratory excitement followed by failure.
_ BT R 2RI E C2ANZS-Mm, Necropsy Findings: General congestion of all internal organs.
B R
BENGIEZENSZE: M. FiE. B Potential Target Organs: Lungs, liver, kidney
Tt BINEREL, No additional information supplied.
[t )
LD50flE X [ZLC50fE 595 mg/| 595 mg/|
It 1 0D LD50fE X [XLC50fE D& LY
%
R
[ELELE () HIR CIEREEHY (2) valid with restrictions
{25814 D HI BT IR HL
PCA Services, Inc PCA Services, Inc
Hi PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FASCAR (FE3XER) (114) (114)
EE
AERME R T—H2EL no data
CASES
MEZE
EE
ik e
Hik S BARSAY i other
GLPE & T—HEL no data
ARETOE
ST (B RH) EILEVE guinea pig

PRI (M. - F)

R 20% (500.0 mg/I). 23% (575.0 mg/1). 24% (600.0 mg/1).,
25% (625.0 mg/1) X [& 28% (700.0 mg/1),

Concentrations: 20% (500.0 mg/1), 23% (575.0 mg/1), 24% (600.0
mg/1),

RE5E 25% (625.0 mg/1) or 28% (700.0 mg/1).
RERR 28R Exposure time : 2 hour(s)
AEL-YDME: 20% Number of animals per dose: N= 4, 6, 12, 4 and 4 for exposure
(500.0 mg/1), 23% (575.0 mg/1), 24% (600.0 mg{l% 26% (650.0 [to 20% (500.0 mg/1), 23% (575.0 mg/1), 24% (600.0 mg/1), 26%
KB GER) QBB mg/1) XI%ZB% (700.0 mg/DTHRET. TNEN.N=4, 6. [(650.0 mg/I) or 28% (700.0 mg/I), respectively.
12, 4 RU 4,
AR (181K)
B 542K ®RA INHALATION
M (B)
EEL (30 ) Number of animals : 30
s BEFSHIETE, BEREIZEDNTLS, BINIEHRITEE |Concentration is based on nominal and not analytical. No
DI OHER S o additional information provided.
HEREY: E8. KE. BIERIZTEA, Test Organisms: Age, weight and source not indicated
KEDOHAT: Pravdintype (580 DD K EF ¥ /A —HAT Type of exposure: Exposure occurred according to Krakov's
Krakov's;&IZH > TRZEZ1ToT-o RARITRBIDRL Y TF+ |method in gas chambers of the Pravdintype (580 ). Gas w as
Fhith VIN—REEGRICIEE L. continuously stirred in the chamber by an inside pellet.
YL 2BEMETRELS . Animals were exposed for up to 2 hours.
RE: ERREE. SR Examinations: Clinical observations, necrops
#HatFry IR
faR
£ZFHETOI T2 500 mg/I (0/4). 575 mg/I (1/6). 600 Number of deaths at each dose: 500 mg/1 (0/4), 575 mg/|
- . mg/| (9/12). 650 mg/I (3/4). 700 mg/| (4/4), (1/6), 600 mg/I (9/12), 650 mg/| (3/4), 700 mg/| (4/4). The
ERERTORTH ELEHDKREA ERBOZVIDOBEROMIZELT, majority of deaths occurred during first hour of exposure.




FRARIER: SECHITIE. BE, Big. ER2RURREZDR
ISEBLHLNT=,

Clinical Signs: Death of animals preceded by excitement,
contractions,

FRIRFTR convulsions, and respiratory excitement followed by failure.
_ ERATR : £2AEFREIC2AENES-M, Necropsy Findings: General congestion of all internal organs.
Bt&mR
BENGIENSZE: . FiE. i@ Potential Target Organs: Lungs, liver, kidney
ZDih BINEREL, No additional information supplied.
&
LD50{E X [FLC501E 595 mg/| 595 mg/|
It 1 0D LD50fE X [ LC50fE D& LY
%
R _
[ELELE ) HIRA CIEREEHY (2) valid with restrictions
{2381 O HI BT IR HL
PCA Services, Inc PCA Services, Inc
Higg PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FA Xk (GT3CER) (114) (114)
| [EE
RERMES 1.1~14THRE as prescribed by 1.1 - 1.4
CASES
HHEE
AR
& |
HiE A HARSAY
GLPHE& T—28EL no data
RBRETOLE 1960 1960
HBRR (8 R 2ok rat
TER (B M. P
w58 = NETVAN — -
EERR : 300 Exposure time : 30 minute(s)
ZESE (MR O
B (181K
BEER A INHALATION
HEHAEA)
EFRHSEDZYRERHIREO, 10, 20 X[ 30 /S—E D& |Groups of 5 rats were exposed for 30 minutes to 0, 10, 20 or
IEEZILIZ0ONEIREL:-. 2REHARP. BILEZILDRE |30 per cent vinyl chloride in air. The concentration of vinyl
[FAIELLE A>Tz, 30D RER T EICHERHMWEESIC  |chloride during the exposure was not measured. At the end of
ROGEUBLI-, REBEHETIC. HHVEIRTHRODEL |30 minutes exposure the test animals were immediately
HOWT MR TELESYIITEER T CIZEIIRL Tz, &2FE2 |removed to fresh air. Animals which died either during the
. BERBICEFELERBRSYM R U EBREERL . WEEARIE |exposure or after a delay period were autopsied soon after
Z D DEAERE ZEREL=, £HMSDH. FHiE. BiER SDIEE ST #E |death. Two weeks after the exposure surviving test animals
RUEABERILIYDFIZRTFL ATREDY U RUIAY |and controls were sacrificed and examined for gross
VeI REEEL, pathological changes. Selected tissues including lungs, liver,
kidney and heart from all animals, were preserved in formalin
and sections stained with hematoxylin and eosin.
ffEtFRo 0
R e
ERERTORTH
BRERAT R
Bt&ATR
100,000 ppm., 3053 : 100,000 ppm for 30 minutes:
105}1&[:@@]%’[&&%%0 159 % ICEEELIRE . TR ESH T |Increased motor activity after 10 minutes. Pronounced tremor,
BUBROIBRAEN A DNz, 205 RITIES VI HER  |unsteady gait and muscular incoordination after 15 minutes.
. 300 RICIEEHAHONLT=, BER T %57 LINIZL | |Rats were prostrate after 20 minutes and sedated after 30
EHEELTE. FR2ERRIC. REHEBFHIREICEIYMIC  |minutes. All recovered within 5 minutes of cessation of
BEDS>MAKKRELTHLNT=, exposure. Two weeks after exposure, slight congestion was
200,000 ppm. 30%3fH still present in the lung following histopathological examination.
1032 IS 2R CARRAZFERZ 40, BHHK, FFEHE T $%5(200,000 ppm for 30 minutes:
SLARIZEHIELEE, Wﬂﬁﬂ?&lﬁﬁfifﬁﬁﬁiﬂqﬁﬁl:$t)~ Unconscious with rapid irregular breathing after 10 minutes. All
SKE2EMZICEICS I RBH LN T, recovered within 5 minutes of cessation of exposure.
Congestion was noted two weeks after exposure in the lungs
ZDih following gross and histopathological examination.
300,000 ppm., 3073 : 300,000 ppm for 30 minutes:
5D &ICRRE TR AIFREFEL, BHH K, FFIR(X105 # |Unconscious with rapid irregular breathing after 5 minutes.
IZIEHR IR TERL G0 =, 2H1EH159 LIRIZFETE LT, fifi. Bl |Breathing slow and shallow after 10 minutes. All animals were
RUFFgIZS-mABERINT-, =, MIZ(ZHMDERS A |dead within 15 minutes. Congestion of the lungs, kidneys and
=Y ¢ =8 liver was observed. In addition, hemorrhagic areas were
observed in the lung.
= e

LD50fE X $LC501E

I i D LD50E X [FLCSOfEDE LY
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(2 HRFTEEMEHY

EREtt
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(2) valid with restrictions




EES

51 A 3Tk (FT3XHR) (115) (115)

EZE

RERME A 11~14THE as prescribed by 1.1 - 1.4
CASES

MESE

JERR

% e
HEHARSA

GLPE& T—REL no data

RRETo-E 1960 1960

HERR (78 %40 R mouse

TERI (M HE:F)

B5=

SEMM : 307

Exposure time : 30 minute(s)

FREH M) O

R EAK)

BERE BA INHALATION

EREAR (B)

EZHSDTHIRETSHTEEO, 10, 20 XIE 30 /S—EF®D |Groups of 5 mice were exposed for 30 minutes to 0, 10, 20 or
BIEEZLIZ30 EIREL-. KRS, IBIEEZIJLDE |30 per cent vinyl chloride in air. The concentration of vinyl
EIXAIELED T, 00 DRER THFICHEREIYZEED |chloride during the exposure was not measured. At the end of
IR TRz, REHMMPIC, HEAWNIETHRDE |30 minutes exposure the test animals were immediately
EHONTIMIZFHEL=EMIETH TR T CITEIRLI=. B |removed to fresh air. Animals which died either during the
B2EMZICEFELHAREYM R U BEZERERL .. AARAR|exposure or after a delay period were autopsied soon after

ZOMORERS BECEZREL=, 2FIMSD. FFiE. BiER P DIEEST |death. Two weeks after the exposure surviving test animals

BIRLE=MRERILT) U RIZREL. ARV RUIA [and controls were sacrificed and examined for gross

CUTHIRERBL=, pathological changes. Selected tissues including lungs, liver,
kidney and heart from all animals, were preserved in formalin
and sections stained with hematoxylin and eosin.

#fEtFRo 0

®E e

XHASHTORLH

BEPRAT R

BB R

100,000 ppm, 304 : 100,000 ppm for 30 minutes:
1090 & IEENFEMEHIEM, 157 R ICIEZELIREK . FEE ST |Increased motor activity after 10 minutes. Pronounced tremor,
RUBADIERBAENH DN, 207 R (CIETIRIEHZEIR |unsteady gait and muscular incoordination after 15 minutes.
. 00 RICITEHLAAHONLT =, BRER T H5D LUAIZLH] |Mice were prostrate after 20 minutes and sedated after 30
LEEELTz, RE2EMZIZ, FiCAEsH THREDMIME D5 |minutes. All recovered within 5 minutes of cessation of
MBEVKEZFES-BRORMAE EEDOEHMEIENFE  |exposure. Two weeks after exposure, very slight engorgement
FBERREICIVIFIDOTIRIZEDLNT=, of the pulmonary vessels in the lung and degenerative changes
200,000 pp,. 305> : in the tubular epithelium of the kidney with hydropic swelling in
102 (ICEETHRBILIERZE L, BHHK, BERTH |one mouse were observed following histopathological
IS DT IR L=, &L TSH LARICER LT=, REED [examination.
ISFETELI=Y IR TIFARERE TIN5 - MAEEE THof=, (200,000 ppm for 30 minutes:
RELAMZICER LB T, AIRMEVHFEMBBFA  |Unconscious with rapid irregular breathing after 10 minutes.
BRET. IS MABRSNT -, After cessation of exposure one mouse was dead. All others
recovered within 5 minutes of cessation of exposure.

FDith Pulmonary congestion was evident on gross examination in the
mouse that died during exposure. In the animals sacrificed two
weeks after exposure, congestion was observed in the lungs
following gross and histopathological examination.

300,000 ppm., 3053 : 300,000 ppm for 30 minutes:

57 RICRFETTRAIEREEL., BHEK, 261105 |Uncons cious with rapid irregular breathing after 5 minutes. All

LIRIZETE LT, B, BiER ORISR ESNz, £ |animals

f=. fICIEH MO E 5 HA b=, were dead within 10 minutes. Congestion of the lungs, kidneys
and liver
was observed. In addition, hemorrhagic areas were observed in
the lung.

LD50fiE X $LC501E
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REBRETOLE 1960 1960
HERT (7 T EILEVE guinea pig
TR G- M. B - F)
K52 == — — -
FEBFE - 305 Exposure time : 30 minute(s)
ZHE# (MR OB
LG
BEER A INHALATION
HEHFEBR)
ZHSEDEILEVRESTEREO, 10, 20, 30 XI[X40 /X— |Groups of 5 guinea pigs were exposed for 30 minutes to 0, 10,
U rDIEILE ZILIZ30 REL-, B2, t81LE = |20, 30 or 40 per cent vinyl chloride in air. The concentration of
ILDREITRIELEMN DTz, 30BN RER T HFIZIKEREIY |vinyl chloride during the exposure was not measured. At the
FELICHEBEERICELIz, REHRB DI, HAULIIIE T % |end of 30 minutes exposure the test animals were immediately
DEELHADNT AL =BMIETETR T CITEIFRL  |removed to fresh air. Animals which died either during the
B = RE2EMRICEBFELEHBRSY R U BEEERL. A |exposure or after a delay period were autopsied soon after
ZDDAERE Y IRRRELEIEEREL-, £HIHN SO, FFE. BiE R UL E | death. Two weeks after the exposure surviving test animals
FEOBIRLAABERILIOBRIZRTFEL, ATRF DU R |and controls were sacrificed and examined for gross
VIAPUTUREREL, pathological changes. Selected tissues including lungs, liver,
kidney and heart from all animals, were preserved in formalin
and sections stained with hematoxylin and eosin.
HHEtFRI IR
e |
ZHEHTOREH
ERERFT R
&R
100,000 ppm, 304 i : 100,000 ppm for 30 minutes:
100 (EEEME AN, 150 Z ICTRELIRE . L ESH1T |Increased motor activity after 10 minutes. Pronounced tremor,
RUBADEFRAELS A SN, 3073 RICEILEYIIREZ |unsteady gait and muscular incoordination after 15 minutes.
FONEERE . IBITIEEEEELL-, RERTE57LIAIZ |After 30 minutes, guinea pigs were prostrate with tremors with
2L EE LTz, REB2AMZIC, HSHEOHYOMHIIXIER |one animal unconscious. All recovered within 5 minutes of
BRYBE(IZS-oMmLTULV =, cessation of exposure. Two weeks after exposure, lungs of
200,000 pp,. 3043 fE : treated animals were slightly more hyperemic than control
10 ICEEF B0 BEUHK, 159 RITEILEYHME [animals.
TR TRRGIFRZE LY, ROVSEIKREICEoTz, REH 200,000 ppm for 30 minutes:
T#205URNIZEHIEEEEL-. ARRMRREBSFA |Unconscious with marked twitching after 10 minutes. After 15
BRET. OS5->MMABEEICHLNT=, minutes, all animals were in deep narcosis with irregular and
rapid respiration. After cessation of exposure, all recovered
within 20 minutes. Pulmonary congestion was evident on gross
and histopathologic examination .
300,000 ppm, 3053 fE : 300,000 ppm for 30 minutes:
S5PEZICESE L, BRUEL, 15DZICEILEYMEIERT |Unconscious with twitching after 5 minutes. After 15 minutes,
BRODIEIRZFEOD GFENVEERIREEZRLU-. BER TH%255LL  |respirations minutes, guinea pigs exhibited deep narcosis with
RIZ2FlELEEL, 1HDEILEYRDRZR2405/E LLIA  |slow, shallow breathing. After cessation of exposure, all
IZFETEL. i S5-m, Hin Kk O ERL-FriENEREREI N1, Z|recovered within 25 minutes. One guinea pig died within 24
T Ot DY DOIFIE TR IBEEZIZITEEDIBHZEEERLT |hours following exposure with congestion of the lungs with
W=, REZAMZICERRLE-EFEHOBMTIE., D IEZEL |hemorrhages and distended liver observed. Histopathologically,
SoMmANH MERRL B REE L RHONT=, ZhODEHD |the liver of this animal showed severe fatty degeneration. In
HRIIEEDREHEEDONBREZL TV A, 1% FETE |the surviving animals sacrificed two weeks after exposure,
BTELM T, marked pulmonary congestion was present with hemorrhagic
400,000 ppm. 305781 : areas and edema. The | iver of these animals gave the
S5O ZITIBRTEVEIREZFHL, EHHK, 3092 &(Z1HIDE |appearance of severe fatty degeneration but this was not
JLEYRDFETELIZAY, RY D45 X FEVNEEEIRREICA o1z, B |confirmed with special stains.
BRT R, £FHIE300 URNIZEIE LTz, 451D 55 145lH 5 |400,000 ppm for 30 minutes:
FED24BMBLIRIZFET= L=, BT L2 Tl MZ > 7=ffi |Unconscious with slow, shallow breathing after 5 minutes.
DIEETS>MATRSNT=, After 30 minutes, one guinea pig was dead and the remaining
four were in deep narcosis. After cessation of exposure, the
survivors recovered within 30 minutes. One of the four died
within 24 hours of the exposure. The two which died showed
marked congestion of the lungs with hemorrhages following
gross and histopathological examination. In the surviving
animals sacrificed two weeks after exposure, marked
congestion of the lungs with hemorrhage was evident on both
gross and microscopic examination.
e e
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HEBRETOF 1968 1968
HERR GE R e rat
TR (M HE:F)

K52

R 2R

Exposure time : 2 hour(s)

FEREE (R QB

A A

BE5ZR

A

INHALATION

AR (B)

ZOMOFHERSEY

R Wistar, I
HERICIFELEZ L BEERERA L,

Stamm: Wistar, weiblich
geprueft wurde monomeres Vinylchlorid

iRat AR

#ER

FREHTORCH

FRERETR

BIRFTR

Z Dt

#EEm

LD501{E X [%LC501E

#{E : 200000 - 250000 ppm

Value : 200000 — 250000 ppm

I 1 D LD50{E X [LLC50fE D:E LY

e
R

(2) HRFTEREMEHY

EEtt
{ERE 1 D HIWIIRERL

(2) valid with restrictions

Hoechst AG Frankfurt am Main
Huels AG Marl

Hoechst AG Frankfurt am Main
Huels AG Marl

Hg EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA ST Ak (FT3C k) (116) (116)
i
HEMEH DTS other TS
CASES
HHEE
EE N
ik e
Hik S BARSAY t other
GLPE& T—HEL no data
HEBREToE 1933 1933
HBR (8 R i ST
YN )
K5
KRS (MR D%k
AR (181K)
15 542K ®RA INHALATION
BZHR(R)
Z DI DELER FE 1
ffEtFRo 0
71 e
XHASHTORLH
BEPRAT R
Bt&ATR
REI0DBDOYIRDR/NBILEE: [PEE614 me/l Minimal lethal concentration in mice after 10 min of exposure:
Z Dt 614 mg/1 in air.
Bm e

L D50fE X I$LC501E

It 1 D LD501E X [LLC50fE DELY
%

SRR

st

(2 HIRFFCIEHEMEHY

{ERE D HIHIRERL

(2) valid with restrictions

Huels AG Marl

Huels AG Marl

H i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FSCER (GTXX#ER) (118) (118)

e

HERYESA T—2EL no data

CASEE

MEE

ETN

Bk e ——

Bk HARSAY fth other

GLP@E & T—2EL no data

REBRETOLE 1947 1947

AR (8 R#) 12 dog

TER (B M., - F)

nES




IR TT =

FEREE (R QBMH

A A

BEER A INHALATION
AR (H)
Z DD EAER S
#HEtFry IR
=1 e
RASHTORTH
ERERFT R
Bt&m R
K[ T50 BFE-%(Carr 5.: 15 - 90 %) DEEMEEE TVCHEEL |Anesthesia was induced in dogs with VC at momentary
A XTHREAERDNFEHR SN, concentrations of 50 Vol-% (Carr et al.: 15 = 90 %) in air.
VCEREIEZTD%.., 71 BIE-%ETL = VC concentration was then reduced to 7 Vol-%.
VCIIRELGERERLERERTREEE LT, VC caused a rapid narcotic effect with rapid recuperation.
0t TR, MR FRE R VIR N SEDRICEEShT=, EEDIL |Salivation, respiratory paralysis, and vomiting were observed
BOFREREVEEOMBIZELCT" B DIEAFTENE" NEIER |after the narcosis. Severe cardiac arrhythmias and
iz, “incoordinated leg movements” occurred during narcosis.
Bh |

LD50{E X [$LC50{E

It 1 D LD50JE X [LLCS0fE DE LN
%

AR

s (2) #HIRft CIEREMHY (2) valid with restrictions

{E3E1E O I BT IEHL
Huels AG Marl Huels AG Marl

HE EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA ST Ak (FT3CAk) (119) (120) (119) (120)

=

HEMEA DTS other TS

CASES

MEZE

EE N

ik

Hik A HARSAY fth: 2L other: no data

GLPE& L\VE no

HEBREToE 1968 1968

HERT (FE B EILEYE guinea pig

TER Cife - M, - F)

BE5E

R 2

Exposure time : 2 hour(s)

FREH M) OEYH

R (EK)

RERER

A

INHALATION

HEHH (B)

ZOMhOHREH

2B DEYDERE
BEERDEILE = LERE LT,

Examination of 2 animals
monomeric vinyl chloride was examined

HRETPRINIE

#ER
%—Fﬁ%iﬂf'éd)%t%ﬁ

heel
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Bl EE
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Faam

LD50fE X $LC501E

250000 ppm

250000 ppm

I 1 D LD50{E X [£LC50fE D:E LY
%

EZ

(2 HIRFTIEEEHY

Bt

(2) valid with restrictions

{EFE1E O HI BT AR AL

Hoechst AG Frankfurt am Main
Huels AG Marl

Hoechst AG Frankfurt am Main
Huels AG Marl

Hig EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FSCRR (ST XX k) (116) (116)

| EE

HEEMER TS other TS

CASES

MEE

ETN

ik e ——

HiE A HARSAY fth other

GLP@E & T—HEL no data

REBRETOLE 1930 1930

HERT (7 T W) EILEVE guinea pig

TER (B M., - F)

nES




IR TT =

FEREE (R QBMH

A A

LD50{E X [$LC50{E

B4R BA INHALATION
AR (H)
Z DD EAER S
#HEtFry IR
=1 e
RASHTORTH
ERERFT R
Bt&m R
BAL-VCIEE: 05~40% Applied VC concentrations: 0.5 to 40 %;
REEFR: 109 ~8BFfE Duration of exposure: 10 min to 8 h.
fER: K[FP40%DVCIE10-200 LINICFETEZ £ LT-, Results: 40 % VC in air caused death within 10 = 20 min.
2Dt HMELIRLU-EER . OLELS>ME UV KIER T T4,  |Dissection of the animals revealed extensive blood congestion
BEREVFEBOTLERONT, and edema of the lungs as well as hyperemia of the kidneys
and liver.
Bh |

It 5 D LD50E X [LLC50{EMDELY
%

EIR

(2 HIRFFTCIEHEEHY

Bt
{ERE1E O HIBrAR AL

(2) valid with restrictions

Huels AG Marl

Huels AG Marl

H i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FSCER (GEX k) (121) (121)

{52

C. SMREEN
ACUTE DERMAL TOXICITY

D. RMEM(ZDMDTSER)

ACUTE TOXICITY, OTHER ROUTES

5-3 R/ FIEE

CORROSIVENESS/IRRITATION

A EEREER

SKIN IRRITATION/CORROSION

HEMES

CASES

HMES

IR

pH
A&

Bk AARSA

GLPES

RERETLE

HERR (T2 R

2 . fih

Species : other

T%E'J(EE’E:MJ&’E:F)

B58
FHEH (M) O

A A

B R

HEHH (H)

ZDDFHERFEH

IRETPRIANIE

R
—RFHZIT

RERIGE

Z Dt

G

RS R

RIEEEM

R

BRIADEILEZLIERBEEELDLDEZEZ LN D,

Liquid vinyl chloride would be expected to cause frostbite
injury.
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(2 HIRFFCIEHEMEHY
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REBRETLF

HERR (B R#)

i

Species : other

TER (5 M. - F)
?ﬂt%E

X5
FEREE (R QBMH

A A

BERZR
BEHE ()

ZDDFHERFH

iRat AR

#ER

43
RB= 2. HE

RISU= 20 W%

RS2 B

ZDih

15:m

AR ]2 14

IRER

SRR BIADIEEEZ LT RGFEELIEDEEZEZLND, Liquid vinyl chloride would be expected to cause frostbite

’ injury.

SN ) HIRH CIEREEHY (2) valid with restrictions

{25814 O HI BT IR HL

H#

5| ATk (FT3CAk) (123) (123)

EE

5-4 FRI§REME

SKIN SENSITISATION

5-5 RERSHMN

REPEATED DOSE TOXICITY

. DTS other TS

HEBRMES BIEEZ LB EANEELPVCH R PVC powder enriched with vinyl chloride monomer.

CASES

HHEE

EE

ik e
1t other
RERIZ—MRMICZBEINIRZHEE|ZEPL TTHNI=, [Study was conducted in accordance with generally accepted

o ppe= scientific

FHik AT principles

GLPE& T—HEL no data

HEBRETo-E 1991 1991
vk Wistar rat Wistar

HER (B R#)

HEREY: FHLHEZLL =5 v % Central Institute for the
Breeding of Laboratory Animals (TNO, Zeist, 5> %)M SPF
aA=—mAFLT,

Test Organisms: Newly weaned rats were obtained from the
SPF Colony of the Central Institute for the Breeding of
Laboratory Animals (TNO, Zeist, The Netherlands).

TR (M. I F)

i

male/female

0.014, 0,13, 1.3 mg/kg RE

0.014, 0,13, 1.3 mg/kg bw

K5
AELU-VY0EiYmE: UTOREFICL THHEE 100 : 0 [Number of animals per dose: 100 of each sex for the following
- . mg/kg (XtHB). 0.014 mg/kg. 0.13 mg/kg, 1.3 mg/kg MFE |dose groups: 0 mg/kg (control), 0.014 mg/kg, 0.13 mg/kg. 50 of
EREH (5 OB 1Z5¢ L T It e - 50T each sex for the 1.3 mg/kg dose.
B (181K)
BEEE #0O. B oral feed
*EREE 03 B 0IE Y. WEXER yes, concurrent vehicle
E 5 HARY (B) (OECD422% <. % |149:ER/ (£E) 149 weeks (lifetime)

EHMOT—4E0HHBE. &

RESHRE)
18 7Y E 545 GE % 511085 ~ F 14 28F) 4 consecutive hr/day (generally between 10 am and 2 pm)
BERBE
EIEHARE (H) BE5ZOH=HMN - 8L Post obs. period : none
REEH 5 R5%E: IBIEEZ)L(VC)ELT0.46. 4.6 146 ppm®DE |Administration/Exposure: PVC powder enriched with vinyl

ELEBESIC 1%PVCIHRE ST HR ITIBIEE = LB S AN
LEHPVCHR (PVC) EHRMLI, A IEBERESYNIEZS

ERICHASL-,

EREREAR R UERE : SECHEE BRIz, KEZ2, 4BR

U, ZD#(E4HES EITIERIEL -, EEE(X1-48, 11-128
RUFDO%IE12BMC &I22:80 (B Z 1. 24-2658 . 36-3838

&), 200T/ 1/ BIZDWTRIELT =,

choride monomer (VCM) was added to a diet containing 1%
PVC powder to provide 0.46, 4.6 and 46 ppm vinyl chloride
(VC). Diets were prepared daily, immediately before being
offered to rats. Clinical Observations and Frequency: The
number of deaths was recorded weekly. Body weight was
determined a t Weeks 2, 4, and once every 4 weeks thereafter.
Food consumption was measured at Weeks 1-4, 11-12, and
then every 12 weeks for periods of 2 weeks (e.g. wk 24-26,
36-38, etc) of 20 rats/sex/group.




BIREFICRELEB(E: £ELE200BRVITZEAEN
149 R UM50;BICBHE L=, LNOADELZBE RUHEK (2
AT E REL) ZEIREFITIRI LTz, R CONDELSZEN
53N RULTORBRMIZEHLHZIES. HALTEERE. OV
NIVIR. RUELIROSEDL LWV ESZBERSENICREL,
BERRUVThESOIER: S5IC/M/AEDEM2EE40R
U80EIZERL. DT ILEATFA & EEHELT-.

Organs Examined at Necropsy: All surviving males and females
were killed at 149 and 150 weeks, respectively. Several
different organs and tissues (types not noted) were taken at
necropsy. Liver (three pieces from three different lobes) and
all grossly viable tumors or suspected tumors in abdominal
cavity, Zymbal glands, and mammary glands were examined
microscopically. Satellite groups and reason for inclusion: Two
additional groups of 5 animals/sex/dose were killed at weeks
40 and 80 and livers were assessesd for glutathione content.

iREtF e

RE. RERNE

HETFE: RCERRVBHENREDT 2DV TIE,
Fischer D EEMEEEZTRE L -, FIBORBRZEICDLNTIE
Chi-ZHATHREL =,

Statistical Methods: The Fisher's exact probability test (one
tailed) was performed on mortality data and microscopic
lesions. The Chi—square test was performed on macroscopic
lesions of liver

R [ —

BEE. fRkE

FRIRFTR (EEE. T RO RER
H LHE R D

EEERIEIR : 0.014 HBUNZ 0/13 mg/kg TREL-5VFTIXER

REERIEHDNIEM D=, 1.3 mg/kg TREL-M TIIAMZT

gﬂﬁg.‘ﬁi’éﬁh“#énto AEEMRVEEEEETOHEHTRH
THot=,

Clinical signs: No clincial signs were found in rats treated with
0.014 or 0.13 mg/kg. Nodules in liver were found upon
palpation of females treated with 1.3 mg/kg. Body weight gain
and food consumption were similar for all groups.

BRI PRI R (AR, FEE)

MFPRIFTR (AR SEE)

g?&&tﬁﬂ’iﬁﬁﬁ(%Eﬁ\ S

REBEFR (RER, FEE)

R (F) | FETHE

RERBRURTETORBRM: 728FTIZERTFBREELL
otz 140 EFETLTOH HBHEEEL) T, RTERERKE
ThHotz, 149BTOHDFRTRILUTDREY, xtERE
(80/100). 0.014 mg/kg (80/100), 0.13 mg/kg (82/100), 1.3
mg/kg (42/50), 149 B THMEDIETRIELRDEY . X EREE
(76/100). 0.014 mg/kg (77/100), 0.13 mg/kg (74/100), 1.3
meg/kg (45/50), 1.3 me/keZ %5 B DI DT =R (X 149:B Dt
BELLEANTHETMICEETH 1=,

Mortality and time to death: Few deaths occurred before 72
weeks. The mortality rate was similar in all groups (including
controls) up to week 140. The mortality rate at week 149 of
males was as follows: controls (80/100), 0.014 mg/kg (80/100),
0.13 mg/kg (82/100), 1.3 mg/kg (42/50). The mortality rate at
week 149 of females was as follows: control (76/100), 0.014
mg/kg (77/100), 0.13 mg/kg (74/100), 1.3 mg/kg (45/50). The
mortality rate of females treated with 1.3 mg/kg was
significantly different from controls at week 149.

BB R (R, EEE)

RERRIEEFTR : 1.3 mg/kg FRELE-ER UM (T Zh7/50
R U8/50) Tlk. BB EEON ARG OEEN B (T
NEN1/100KU2/100) LLER THETH Tz, 1/3 mg/kgT

%5 L7t D BFRE(33/50) TlExt BB EE(17/100) L LE R TR D
ENROBEENEELSEIAONT,

Gross Pathology: A higher incidence of liver nodules suspected
of being tumors was found in males and females treated with
1.3 mg/kg (7/50 and 8/50, respectively) vs. controls (1/100
and 2/100, respectively). There was a significantly higher
incidence of cysts in livers of females treated with 1.3 mg/kg
(33/50) vs. controls (17/100).

(e

RIEMRPHRRE (RER EE

.

FriE D fRIBARMEAT B : 1.3 mg/ke DU TIEXIBEELEEL T,
BB/ HABR R, IFE R B DMEE, REDHDSVEDE.
HAE Y. BREVFEROZHREOROEMARDHS
Ntz 1.3 me/ke 3855 0D HE1{5I B UM 2451 1 < [ X0 5 PRI O 5
BAAHLNT, 013 mg/keg RS HDOME T, HEREEDIE
E(26/96)DIE NN KR VIR E D H HEHE(31/96) DI M HV*F HE
B (FNEN9/98K1U19/98) ELERTH BT, 0.014 mg/ke
BEROM TIIFEREEDEEDEMARBEELERT
(FhZFh. 20/100 %f 9/98)5BH N 1=,

Histopathology of liver: Increased incidences of clear cell foci,
basophilic foci, number of foci-bearing rats, hepatocellular
carcinomas, and liver—cell polymorphism was noted in males
treated with 1.3 mg/kg versus controls. Increased incidences
of clear cell foci, basophilic foci, mixed cell foci, eosinophilic
foci, number of foci-bearing rats, neoplastic nodules, cysts and
liver—cell polymorphism were found in females treated with 1.3
mg/kg versus controls. One male and two females treated with
1.3 mg/kg developed angiosarcoma. Increased incidences of
basophilic foci (26/96) and number of foci-bearing rats (31/96)
were found in females treated with 0.13 mg/kg versus controls
(9/98 and 19/98, respectively). Increased incidences of
basophilic foci were found in females treated with 0.014 mg/kg
versus controls (20/100 vs. 9/98, respectively)

KRICERSh-E

BELANL/MIEICERLE-ERDOKRES : EESRTIERIL
EZILVOIREIFRERKICEDHVCDIBRERD D=0, B 5H
R B ELRIE L=, RS LDIRKITARF R TT 9205 TH -
f=. EYFANGRAEICET L5, BEPTAIELIZVCEIZ
KUY EMEZTAEIEL.

Actual dose received by dose level/sex: Food consumption
and vinyl chloride (VC) concentrations were measured several
times during feeding period to account for loss of VC through
evaporation. Evaporative loss averaged 20 % over 4 hours. The
ingested dose was adjusted downward by the amount of VC
measured in feces to arrive at bioavailable doses.

HAERIGH
SR MEETORER: 40:BKUS0EDFIEN Y ILFFF > EEI |Laboratory Tests: No significant difference was observed
- [SEBTEEE [LALNEN O, between groups in glutathione content of liver at weeks 40 or
#5 5
NOAEL (NOEL) NOAEL : = .13 mi/kg A& NOAEL : = .13 ml/kg bw
LOAEL (LOEL) LOAEL : = 1.3 mg/kg AE LOAEL : = 1.3 mg/kg bw
NOAEL (NOEL)., LOAEL (LOEL): $8&L7- NOAEL R U\ NOAEL (NOEL), LOAEL (LOEL): The NOAEL and LOAEL listed
NOAEL/LOAELD HEFER #L LOAEL (ZRFHIAED Z MK T HEDTH D, are for

liver cell polymorphism.

I £ DNOAEL(LOAEL) D ELVE




EBERORBEICNT 2SBHAERM)RUIEERARECx
F53BRAERMC)IE. KABRTILIFEMABED S HEIZHTS
NOAEL(0.13 mg/kg/ EDIZEDWNTLVS, EFERUHHAED
HTOFEEEROEEZMNER I BEOMEEOWNH AL
MMIBEDOHBEOEEN80IYEASMNIEN =D T

Reference dose for chronic oral exposure (RfD) and chronic
inhalation exposure (RfC) are based on the NOAEL for liver
cell polymorphism in this study (0.13 mg/kg/day) The
toxicological significance of basophilic foci in low and mid—dose
females is questionable because the incidence in controls (9%)

ER BTHD. LHL., ESN-FHERERBHIZITHONI=tbDE |was clearly lower than historical controls (18%). However, the
BRTOMDFEEMEREDHEEIX0-8%DEFH TH 1=, incidence of basophilic foci in females from other studies
performed during the same time period as the reported study
ranged from 0-8%
38 (1) #IRRZ<E%EMEHY (1) valid without restriction
{E581T D HIETAR L
PCA Services, Inc PCA Services, Inc
i PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FA Xk (GT3CER) (124) (124)
(=
RERMEA TS other TS
CASES
MEZE Matheson Productsh b MDIEIEE =)L R (99.8% %) Vinyl choride gas (99.8% pure) from Matheson Products
AR
& |
Fik HARTAY ft other
GLP#E& T—HREL no data
AHEBRETOF 1977 1977
Juk R i Rat Strain : Other
. REREW: Fr—ILR)N—h B AFELI-CDS vk (24 B#h) % [Test Organisms: CD rats (aged 2 months) from Charles River
HBR (R O " D) were
used.

PRI (M. B :-F)

i

male/female

50, 250, 1000 ppm

50, 250, 1000 ppm

w58
s47-UD . [2DZE36IEDS v (MEBHEESD Number of animals per dose: 36 rats of each sex (includin,

IR R (M3 DT AE4-V0egmi: ZFHEICOFILDT v (HBHESTD) Number p ( g

B (181K

BERE RA Inhalation

xEEE (Cxt I S0 Y ves

R 5 (H) (OECD422% . & [127AET up to 12 months

SHEOT—2ENHL5E. &

RIS HRE)

B5HE 68/ B . 58 /38 6 h/d, 5 d/wk

El{E HARE (H)
BE/R5% BIELEZILAREF v N\—HOZERKOHEAIZ[E [Administration/Exposure: Vinyl chloride gas was metered with
B A—A—THIELTz, AV R EEA—F—ERREFKLES |rotameters into the chamber air supply. The lines and
B51=03TECIZIEL ., BHEEHCT=0. TDHRA0ECIZI  |rotameter were heated to 37 degrees C to generate vapor and
BTz RAAAERBEIIZRAHRAIOTRS S5T% ALY [then to 40 degrees C to prevent condensation. The chamber
T.FroNnN—HNORBREFE=4—LT= concentration was monitored using a gas chromatograph with a
FAE: ZXK GfH8). 50 ppm. 250 ppm. 1000 ppm flame ionization detector. Doses: air (control), 50 ppm, 250
BRRER: AERVEMEFZN TN 2EIC1EIRUBEICIE |ppm, 1000 ppm
JBIELT=, RBC, #BIRFRIMEK., M/Mx. WBCRUBHMIKEFS |Clinical Observations: Body weight and food consumption were
. A#RBC, AT AESTOEY  AMMES OEY . |measured biweekly and weekly, respectively. RBC,
FOrOVEVERE., RUNSUOYIMAE R RBEHROMESR4  |reticulocyte, platelet, WBC and differential counts, nucleated
PCIZDUNVT, 1.2, 3,6, RU95 BIZAIELT=, MHDSGPT, |RBC, hematocrit, hemoglobin, methemoglobin, prothrombin
BUN, SGOT. ZIL QYRR IT7E2—E EYIE> UL FF= |time, and Heinz bodies on 4 males and 4 females of each
> . LDH, alpha—HBDH, &4 071 UIgA. IgB-A. IgB-BXR UL |exposure group were determined at 1, 2, 3, 6, and 9 months.
IeM. BER., 7IITSVRBIT BT L RBHOMHES4 |SGPT, BUN, SGOT, alkaline phosphatase, bilirubin, creatinine,
PCIZDUNT, 1,2, 3, 6, U945 BIZAIE L=, REDALALE |LDH, alpha—HBDH, immunoglobulin IgA, IgB —A, IgB-B and IgM,
E LTz, total protein, albumin, and globulin in blood were determined

for 4 males and 4 females in each exposure group at 1, 2, 3, 6,
and 9 months. ALA in urine was also measured.
SRERS RERAIEIR : BT HEEIRRE(CET-15 & . StE SN =R |Macroscopic Necropsy: Animals were sacrificed when

(EFEB]B)T. HHWVERT 120 A RICERL-, BlRIE,
b, FEIR, FARIR, FERBE . CHIEE . WREERE. B
R DR BFEE. R RER. BRRRIR /BT RUERBE DR
ﬁﬁﬂab’cuf:o AR, AP, B, BERUVHEREESATE
BAMEERIEIRR: EEABICBEELERERUMOEBO 2K
XIE—EBEIEMEBRIHRERL =,

HORE: kRO I/OAT77—CHE VB SO
BTG HIRTE X B R TUN1000 ppm BEEICDLVTITo =,
BREZRELE-BVOBRERVT. BHLLIE. BEILE. B
[BH. BEEOELEANESXIEIEENDRMN, REDE
K. HIVEBHOEEL N E—VEHAN, FBEO7I/LD
YUB(ALAEREER. 7L 7770742 RR UMD
S5—45 14C-FIO U DDNANDERYAHERIFELT=,

moribund, at scheduled intervals (see above), or after 12
months of exposure. The necropsy included examination of the
brain, pituitary, thyroids, respiratory tract, alimentary canal,
urogenital organs, thymus, heart, liver, pancreas, spleen,
mesenteric lymph nodes, and body cavities. Brain, liver,
kidneys, spleen and gonads were weighed.

Microscopic Necropsy: Tumors with adjacent normal tissues
and whole or portions of other tissues were examined
microscopically. Other Examinations:Macrophage counts of
pulmonary washings and cytogenetic analysis of bone marrow
cultures were performed on controls and animals exposed to
1000 ppm. Limbs from the longest—exposed animals were
examined for osteoporosis, malacia, bone tumors, changes in
bone density, cortical thickness or striations within cortex,
loss of cortex, or unusual trabecular pattern of bone. Hepatic
aminolevulinic aicd (ALA) synthetase, alpha fetoprotein,
collagen in liver and lung, and 14C—thymidine incorporation into
DNA were measured

#REtFa IR
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HRE. KEEME

{REHENN: 50 2L \L250 ppm IZRFEL-BDIKE (X HEREA
FZEL T BELEELEIXh o=, 1000 ppm [TREL
T=MDERET4HERICIERBELYIEEEGOT=,

Body weight gain: Body weights of animals e xposed to 50 or
250 ppm were not significantly different from controls
throughout the study. The body weights of females exposed to
1000 ppm were less than controls after 4 weeks.

S, fkE

BRRFTR (EEE. fTRORERR
HA LR D)

BREIFAORT R (AR, FEE)

MEPRIFTR (AR SEE)

MBRECFHTR (RER, EE

&)
REBEHRR (RER, FEE)

T (R) | BT R

SETCRERT: 50 ppm [CFREEL-ME265]. 250 ppm [ZHRFTEL =14
151 B U 10481 . & TX1000 ppm (28R & L 1= 85I B LNt 13451 A%
8y ANB127 ADDRIZIETELT=. HBLEBEEIREITE >
=B LTz, BB ICIEFE AL E LA o1,

Time of death: Two females exposed to 50 ppm, 4 males and
10 females

exposed to 250 ppm, and 8 males and 13 females exposed to
1000 ppm

died or were terminated between 8 and 12 months due to
moribund

appearance. No deaths occurred in controls.

BIRATR (RER, FEE)
(TR

REBMRPHATR (RER . EE

JRIERTR : 1000 ppm X (3250 ppm [29-124 AR ELI=5Y

~D22/72 R U2/ T2 fFiE D M E WENERDH SN 1=,

1000 ppm 129-1245 BREIREL=5 VD 13/721Zfh 0 B WS
MNEROHLNT, R VMO A O N ERENHEL TR—

DEYIZHDNT=, MEREILBEICIEAONEMN DTz,

Pathology: Hemangiosarcoma of liver was noted in 22/72 and
12/72 rats exposed to 1000 ppm or 250 ppm (respectively) for
9-12 months. Hemangiosarcoma was found in lungs of 13/72
rats exposed to 1000 ppm for 9 —12 months.

RE) Hemangiosarcomas of both liver and lung were commonly
found in the same animals. Hemangiosarcomas were not found
in control

ERICERSNT-E

A RIbH

MEETORER: MRZF. BRERMRZILE. D~~~ 077— |Laboratory Tests: No significant differences in hematology,
. BRSO MISEEFREEN . M OX-RIRE. iR |clinical blood chemistry, pulmonary macrophage count,
VNS —4Y . RPALARUVMETIIL 777 FOT A2 |cytogenic analysis of bone marrow cultures, x—ray examination
HDONFALAB EERICIZEILEZLICRELE-ER IR |of extremities, collagen in liver and lung, urinary ALA, and
. BLOBICEELGEZEREIRBOONGEMN ST, . 14C—F I O |serum alpha-fetoprotein or ALA synthetase were noted
ER YA & TRl E LT=DNAS B D ZE /&N AY50 ppm (2114 B |between animals exposed to vinyl chloride or controls. DNA
HRZEL-#S YD THLNT=, synthesis, as measured by 14C —thymidine incorporation into
DNA, was significantly increased in the livers of male mice
exposed to 50 ppm for 11 months.

[t

NOAEL (NOEL) NOAEL : < 50 ppm NOAEL : < 50 ppm

LOAEL (LOEL) LOAEL : = 50 ppm LOAEL : = 50 ppm

NOAEL/LOAEL ) £ 7 fR L

It HE DNOAEL(LOAEL) DELVE

BIEEZLOFEERVFEL AL
RZEAES, ST,

FEISVFTIEYIREYD

Rats were less sensitive to the toxic and carcinogenic effects
of vinyl

AR chloride than mice
S8 (1) HIRRAEEEHY (1) valid without restriction
{E58 14 O HI BT IR HL
PCA Services, Inc PCA Services, Inc
Hig PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
51 FCHk (FE3CAR) (125) (125)
GR#E:F) R OFRICEEBLIEXDIERIZ. male mice
B exposed to 50 ppm for 11 months& @B HY. mice L rats DR
" YEFIBRLT=,
ERYE £ DTS other TS
CASES
MEZE Matheson Productsh o DI&1EE = )L R (99.8%li4%) Vinyl chloride gas (99.8% pure) from Matheson Product
AR
ik e ——
HikAHARSAY s other
GLP@#E & T—REL no data
HEREITOE 1977 1977

HERR (B R#)

XIR FEV=TY

mouse Abyssinian

HEBREY: Fr—ILUN—hD AFLI-CD-1IR (24 A #)

Test Organisms: CD—1 mice (aged 2 months) from Charles
River

TR (it M, it F)

i

male/female

50, 250, 1000 ppm

50, 250, 1000 ppm

BE5E
AEY-VYDEIME: FHEIZDEEENDT IR GHBEEE) |Number of animals per dose: 36 mice of each sex (including
£ FHAEE (&R OB EARRERICAL =, control) were used in the study.

BEGAK)




BEE® |A inhalation
SHEEE (Cxt I S0 Y ves
51 (B) (OECD422% T, % (1247 A%T up to 12 months
SHEOT 2SN HLEE. R
E&5HIR)
1% 5 4ERE 685/ H. 58 /8 6 h/d, 5 d/wk
118 HAR (H)
BE/ R BIEEZILAREF v /N\—HOZEKDHFAIZ[E [Administration/Exposure: Vinyl chloride gas was metered with
B A—A—TRIE LTz FAV RUEEEA—F—% AR R[EFKLES |rotameters into the chamber air supply. The lines and
HBH=O3TECIZIEL ., BHEEHCT=6. ZD%AI0ECIZI  |rotameter were heated to 37 degrees C to generate vapor and
BTz, RAAALBRBREZBA A RAIOTRS S5TZ ALY |then to 40 degrees C to prevent condensation. The chamber
T.FYyoN—HDREFE=4—LT- concentration was monitored using a gas chromatograph with a
AE: =R (). 50 ppm. 250 ppm, 1000 ppm flame ionization detector. Doses: air (control), 50 ppm, 250
BREREZ: AERVEEEZ TN ZT2BICIERGEIZIE |ppm, 1000 ppm
JAIELT=, RBC. IR FRIMEK, M/Mx. WBCRUBMIKES |Clinical Observations and Frequency: Body weight and food
. B#ZRBC . ATRIY b AT OEY  AMES OEY ., |consumption were determined biweekly and weekly,
JOrOVEVER., RUNAUYIMNAERRBEOMEHR4  |respectively. RBC, reticulocyte, platelet, WBC and differential
PCIZDUVT, 1.2, 3,6, R4 BIZAIE L=, MMHDSGPT, |counts, nucleated RBC, hematocrit, hemoglobin,
BUN, SGOT., ZIL QKRR T7A—E EYIEY YL FF= |methemoglobin, Heinz bodies were determined on 4 males and
> . LDH. alpha—HBDH, &4 071 UIgA. IgB-A. [gB-BR UL |4 females of each exposure group at 1, 2, 3, 6, and 9 months.
IeM, BB, 7IITIVRVI AT EEBREFHOMEHER4 |SGP and BUN in blood of 4 males and 4 females in each
PCIZDULVT, 1. 2, 3, 6, BU97 AIZHIE LT =, IR DALAZ I [exposure group were determined at 1, 2, 3, 6, and 9 months.
ELT= ALA concentration in urine was determined.
PIERAOEIHR . BN HESEIREE IS =15 & . SHEISNT=[EFE |Macroscopic Necropsy: Animals were sacrificed when
HREEH (LEESEB)T. HHIWVERE120BAEICEBER L, IR, moribund, at scheduled intervals (see above), or after 12
i, TEIK, FRAR, FFIRIBE. HILE. RAEIEZRRE. M |months of exposure. The necropsy included examination of the
BR DV BFRE . BERE . RERE. ABRSIRED /R8T, RUMAREDIR  |brain, pituitary, thyroids, respiratory tract, alimentary canal,
BEHEAESLTL=, X, iFiE. BiE. BERUHIREZESHTE |urogenital organs, thymus, heart, liver, pancreas, spleen,
Lis mesenteric lymph nodes, and body cavities. Brain, liver,
BEMSEROEIAR . ERMABICHELEES R UMD D LK |kidneys, spleen and gonads were weighed.
XIE—EBE BRI R L =, Microscopic Necropsy: Tumors with adjacent normal tissues
HhDRE: MEERDTIOT7—H BV EHEREH OIS |and whole or portions of other tissues were examined
BEIRFHIENTZE X BEE R 11000 ppm REEEIZDLNTIT o1z, |microscopically.
RERRBELZBMOBREZRANT, BHELELIAE. BHILAE. B |Other Examinations: Macrophage counts of pulmonary
[ES. BEENDEILEBEDESRIIEERNDZR. FE DI |washings and cytogenetic analysis of bone marrow cultures
K. HOINIBHOEEL/NNE—2 %=, FFiED 73 /L 7 |were performed on controls and animals exposed to 1000 ppm.
YUBE (ALA)E R SR, 7L 7728 T0T42  FFER U3 [Limbs from the longest-exposed animals were examined for
S—52 14C-FIU U DDNANDRYIAHZERIELT=, osteoporosis, malacia, bone tumors, changes in bone density,
cortical thickness or striations within cortex, loss of cortex, or
unusual trabecular pattern of bone. Hepatic aminolevulinic acid
(ALA) synthetase, alpha fetoprotein and 14C-thymidine
incorporation into DNA were measured
ffEtFRo 0
R
REENN: 50751250 ppm [CRBINT=HEHS L IEMDIK |Body weight gain: Body weights of males or females exposed
FIABRYMEEL THBEEEEEILLN DT=, 1000 ppm [to 50 or 250 ppm were not significantly different from controls
AE . AERNE IZRBINT-HHANIMDIAE(TI7 A DREIIETL. £D |throughout the study. The body weight of males or females
N = HBERITFETLT=, exposed to 1000 ppm declined during the 9th month, followed
by sudden death.
EEES . k=
BRRATR (EEE. TROXKIE
HA LR )

ERTIFROFT R (AR, SEE)

MRPRIFTR (AR, SERE

&)

MFEEEFHFRR (REER EE

)
REBEFR (RER, FEE)

FETCRERT: 1000 ppm [CREBEL-H26I R UM 15| AR EIA H
SIEDMIZEEHRRSNT=, 50 ppm IZRBIN -G RV
11451, 250 ppm IZSR B SN F-HE 7451 R TRt 17451, 1000 ppm
IZREBESI 13 R U215, 6n BN RBHMKT
B E TOR IZHEFERREIZHEo == BiR SN 1=, 1000 ppm [Z
KREBESN =261 R U250 ppm [CRBINMEHMNETL

Time of death: Two males and one female exposed to 1000
ppm were found dead between days 3 and 9 of exposure. Four
males and 11 females exposed to 50 ppm, 7 males and 17
females exposed to 250 ppm, and 13 males and 21 females
exposed to 1000 ppm were terminated between 6 months and
the end of the exposure period due to moribund appearance.

T8 () . FET-BSRY T=. &AL A DR T EICERINT=, 50 ppm IZRFTESH |All animals exposed to 1000 ppm and all females exposed to
T=HE 2450 B O3 . K 18250 ppm [CREBSN =25 A FETEL (250 ppm died or were terminated at the end of 9 months. Two
T=. HBULE10-120 B DREICEBZRESN =, STBEE D i#245] ($2 |males and three females exposed to 50 ppm and two males
ARV ADREFICFET LI, exposed to 250 ppm died or were terminated during months
10-12. Two control males (total) died during exposure months
8 and 9
BT R (AR BERE)

fdids 5 &




FIEARFRR (REE EE

>

JRIEFTR : 50850\ E1000 ppm [28-94 AR TESNT-TD
ADRFETIE R RIERMEEE ThHoT=. COBEILDEF =
TRREILI=Y IR TITBAB TIIEMN o=, [E XD R
FEAHY1000 ppm. 250 ppmdHBLNFK50 ppm (2945 A ETHE. &
BLI-NRIRD. FNFh48/72, 20/12R T/ 12HIBdHBN
1= BFiE D M & A EAY1000 ppm 3HBLNE250 ppm 1294 B E
TORERBINIZYIRD, TNEN31/72R%T21/725ZFR
HENT=, DD MEPIFEA1000 ppm (284 ABRES
NIz ORD8/ 1265l [2H BTz, FLARIES (NEIRDA . RE
RN A ., BT/ X(FanaplasticlifaAA) 31000 ppm X &
250 ppm 1284 A IR EEL =D 13/36 R U 3/36flI=#5h
T=o RERV ./ XlLanaplasticiZfEEH H50 ppm [ZREL=
9/36%I DIt TILAHI“ERFE LTz, BIEY >/ \FEHY1000, 250750
L50 ppm IZRELIE=YDIAMS/72, 2/12RU1/12BlI<HDH
fzo REXIMARIREN S B OB IRDIFIZED N,
polich BRI OTE PEAE INEY dRav oY =

Pathology: Mitotic figures were noted in livers of mice exposed
to 50 or 1000 ppm between months 8 and 9 of exposure. This
observation was not apparent in mice terminated at other
times. Bronchoalveolar adenoma occurred in 48/72, 20/72 and
9/72 mice exposed to 1000 ppm, 250 ppm or 50 ppm
(respectively) for up to 9 months. Hemangiosarcoma of liver
was found in 31/72 and 21/72 mice exposed to 1000 ppm or
250 ppm (respectively) for up to 9 months. Hemangiosarcoma
of other tissues was found in 8/72 mice exposed to 1000 ppm
for 8 months. Mammary gland tumors (ductular
adenocarcinoma, squamous cell carcinoma, and/or anaplastic
cell carcinoma) were found in 13/36 and 3/36 females exposed
to 1000 ppm or 250 ppm for 8 months. Squamous and/or
anaplastic tumors metastasized to lungs of 9/36 females
exposed to 50 ppm. Malignant lymphoma was observed in 5/72,
2/72 and 1/7 2 mice exposed to 1000, 250 or 50 ppm.
Broncho—alveolar adenoma was noted in one control male
mouse. No other tumors were found in controls

ERICERSN-E

A RIibH
MEZTOFRER: 50 ppm 2115 AREBLI-HET D RXDIFET [Laboratory Tests: Increased DNA synthesis was observed in
DNAA R D MM RSN = (F1), livers of male mice exposed to 50 ppm for 11 months (Table 1).
=1 Table 1
115 AMVCIZRBLI-HY I ADDNAAND14C-F I M |14C-Thymidine incorporation into hepatic DNA of male mice
YA A exposed to
VC for 11 months.
ER 14C W5TEM 14C Activity
VC level (ppm) n dom mg DNA VC level (ppm) n dpm mg DNA
0 8 2886+/-240 0 8 2886+/-240
50 7 4232+/-463a 50 7 4232+/-463a
a2 TSV OBRETHBEEEEEHY, a Significantly different from control two—sample rank test.
[l
NOAEL (NOEL) NOAEL : < 50 ppm NOAEL : < 50 ppm
LOAEL (LOEL) LOAEL : = 50 ppm LOAEL : = 50 ppm
NOAEL/LOAEL D # FERHL

It i ONOAEL(LOAEL) DiE L VEE

ER

BIEEZILOBHREIIIIRATIIVRLYRZEA T A S

Zo

Mice were more sensitive to the toxic effects of vinyl chloride
than rats

[EF (1) HPRE<ERE M HY (1) valid without restriction
{E3E1E O HI IR HL
PCA Services, Inc PCA Services, Inc
H PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FA ST Ak (FT3C k) (126) (126)
lES
HERYER
CASES
MESE #BIEE Z LA R IEAkzo Zout Chemie, Rotterdam, 5> % h5 [Vinyl chloride gas was supplied by Akzo Zout Chemie,
ATz, MEITREAZVO 11~ 14EERZDEDE  |Rotterdam, The
EZz2bhb, Netherlands. Purity was not noted but would be expected to
be
comparable to Section 1.1-1.4.
LM EZETRBHIITHONE-REBRIZHL T, A—H#E D [For study conducted at the same time period in this
SOHEBRMENRDBYBEHSINT=:VC>=99.97%v/v(F#li |laboratory, test material from the same supplier was listed as:
M. Qul/l 7EFL2 15u/ B/EZIL-FTEFLYU, <10 VC >=99.97 % v/v (impurities: <2 ul/I acetylene, <15 ul/I
ul/11,3-FRoxT, <75 ul/| IEAFIL, <50 ul/l HIEIZF  |monovinyl —acetylene, <10 ul/I 1,3- butadiene, <75 ul/I
L. lul/tpaarLy, <1u/l11-4aax4fy ., < 20 ul/l|methylchloride, <50 ul/| ethylchloride, <1 ul/| chloroprene, <1
12->900T42, <5mg/kg 7EMZILTER, <1 mg/kg ul/I 1,1=dichloroethane, < 20 ul/I 1,2—dichloroethane, <5 mg/kg
IR HCI, <0.5 mg/kg Fe. <100 mg/kg 7K. <10 mg/kg Z&FI%E |acetaldehyde, < 1 mg/kg HCI, <0.5 mg/kg Fe, <100 mg/kg
o water, <10 mg/kg evaporation residue).
Ak : Feron, V.J., Hendriksen, C.F.M., Speek, A.J., Til, HP., and |Reference: Feron, V.J., Hendriksen, C.F.M., Speek, A.J., Til,
Spit, B.J. (1981). Lifespan oral toxicity study of vinyl chloride |H.P., and Spit, B.J. (1981). Lifespan oral toxicity study of vinyl
in rats. Fd chloride in rats. Fd Cosmet Toxicol 19:317-333.
Cosmet Toxicol 19:317-333.
A T ——
HikAHARSAY
GLPE& T—HEL no data
HEBREITOFE 1979 1979
SRERT (B B vk Wistar rat Wistar
TR (i M - F) i male/female
BEg 5000 ppm 5000 ppm
ZHEE (15 B
TR (181K)
®A inhalation
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A EREE (i o HANIE
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B 58/ (B) (OECD422% T, %
S5HEOT 2SN HEEE. R
E#R5HIR)

124 B

12 months

B 5 4ERE TE5fE/B.58./:8 7 hrs/day, 5 days/week
118 HAR (H)
It HER-620C DSy kD EEIZ0X [F5000 ppm DIEILE =JLE/ |Groups of 62 male and 62 female rats were exposed to 0 or
Y—%78R /8. 58./8, 528FTHRFELT=, 4. 13, 26 KU |5000 ppm vinyl chloride monomer for 7 hrs/day, 5 days/week
52:B(Z., MiEFRE. BRIEFRE. FREUVBEDHEES, |for up to 52 weeks. At weeks 4, 13, 26 and 52 hematology,
BRURD/INGA—RBIEEIT ol MHER10IEDSYh%E4, |clinical chemistry, liver and kidney function tests and urinalysis
13, 26 RV 52;8IZEBHL . AIRREREICH LIz, EIRLT- [parameters were measured. Groups of 10 rats/sex were
SHERE %ﬁ"g“_(:ﬁ,\m‘ B g BT RERE . i, TERR . MORR. T E(R, BIR |sacrificed after 4, 13, 26 and 52 weeks and subjected to a
IR.BIBRUH) DEEFATELT -, B2 RIEMAR PRI |gross pathological examination. Selected organs (heart, kidney,
&L=, liver, spleen, brain, gonads, thymus , pituitary, thyroid, adrenals
and lungs) were weighed. Tissues were examined
histopathologically.
#HEtFRy IR
#
RE. AEENE
EEEE . SKE
FRIRFT R (FEE. TR ORE
HA e i)

BRI R (RAER, FEE)

MEPEIFTR (AR, SEE)

MEEEFHRR (EER EE

ﬁiﬁﬁl’ﬁﬁ(%ix EEE)

SRR (E), LT

BRRAT R (AR BERE)
g =8 8 =
REABFHAMR (REE EE
%)
ERICERSh S
AERIGH
5000 ppm EEDZAIDHES VA HRERFEISEIZFET=-L1=, D |The first male rat from the 5000 ppm group died week 33 of
#%.VCMEESYMEIDOFR TR IIR LML=, RERIR T B |the study. Thereafter, mortality among VCM-exposed rats
125000 ppm BED I K U105 DA ASE EFL TULM =, gradually increased. At the end of the study, only 9 males and
5000 ppm EEDEHFRE IFRBRIABZBC TREBEDENL |10 females from the 5000 ppm group were still alive. Mean
YEEIZIRIETH 1=, MKRFREE. BERIEFREMERY  |body weights for the 5000 ppm group were significantly lower
RBEAEEICEITPEENDEILA26X (F52:B#%IZHZBIE  |than those of the controls throughout the study. Slight
ZEIZRHONT-, TAOFRIKRIZL A DEFREIL13, 26 KU |changes in hematological, clinical chemistry and urinalysis
52;8(Z. 5000 ppm B TR LT=, 13, 26 B 52;:BIZFFiER |measurements were most notable after 26 or 52 weeks.
UEBREBOHEXMESEDEELEMAS, 26 BV 52:8(ZfFE+E>xt |Bromosulfophthalein retention was decreased in the 5000 ppm
EENHELEMAMHEIZZRH ST, 52:8(25000 ppm E T|group at weeks 13, 26 and 52. Relative liver and kidney weights
[FIDERVOEMNEEDREEMNNASNT=, were nearly always significantly increased in both sexes at
weeks 13, 26 and 52 and those of the spleen at weeks 26 and
52. The relative weights of the heart and lungs were slightly
increased in the 5000 ppm group at week 52.
AR 4, 13 X(F 26 B%ICBRL-EBMICIZIFRELNDEEEICIR  [Treatment-related pathological changes in organs other than
S(CBEEL-REBEENELIXBRESNGEN o1z, 52:B%IZH#S |the liver were not observed in animals killed after 4, 13 or 26
BloBER ERISBRMEEESALNT=z, D /NLER,  |weeks. Hyperplastic changes were seen in the olfactory
fifr, B, AERAE B DM g (C R IR P M LA FROHLN  |epithelium of the nasal cavity in 3 males after 52 weeks.
b, SNSIEVCMIE S ICEELIzE DM ESH AL M TR Histopathologic changes were also noted in the Zymbal glands,
hot=, lungs, kidneys, spleen and heart which may or may not have
RBROE=F P OHMIETEL . HDHVDIEHRINTVCM |been VCM related.
REHYWDFI80% CIRAICBAL NI AEIERINT-, # |Grossly visible nodules were observed on approximately 80% of
HEERMOEE,ISERENDEMEETREL ST, ZGL the VCMexposed animals that died or were killed during the
HIZHFREI< f—fi‘f‘ﬁﬁ—?—ﬂqﬁﬁmﬁ\w&bbﬂ 251k (X528 # 12 |second half of the study. Nodules varied from solid and pale to
[FRYEEITHELIIBDbNtz, cystic and hemorrhagic. Histopathologic changes were noted in
the liver after 26 weeks and appeared to be more severe after
52 weeks.
NOAEL (NOEL)
LOAEL (LOEL) LOAEL : = 5000 ppm LOAEL : = 5000 ppm
NOAEL/LOAEL 0) #E 7 1R L

It HE DNOAEL(LOAEL) DELVE

SRR

ExEH (2) HIFR TIEFEHHY (2) valid with restrictions
{E581E O HI IR HL
i
;mxmixm (127) (128) (129) (127) (128) (129)
Fﬂ
HERYER
CASES
HESE
JERR
& T ——
Bk HARSAY 1] other
GLPE& T—aEL no data
HEBREITo-F 1961 1961

HERR (B R#)

vk R T —EEL

rat Strain : no data




TR (M, I :F)

i

male/female

rEE

500 ppm (1.28 mg/I)

500 ppm (1.28 mg/1)

ERER (MR DB

B GAK)

BEZR

BA

inhalation

A EREE (i o HANIE

Y. BOEXE

yes, concurrent no treatment

R 5 HR (H) (OECD422% T, % [454 8 4.5 months

SHEOT—2ENHL5E. &

ER5HIME)

e AR TE5fE/B.58/:8 7h/d, 5 d/w

EIfEHARE (H)
H#10PT, ME10PTD Sy D EEA500 ppm (2, 7EERE/H. 58/ Groups of 10 male and 10 female rats were exposed to 500
B, 457 A, BREL-. SEEDHMRUSEDMDEEZIERE  |ppm for 7 hrs/day, 5 days/week for 4.5 months. Groups of 5
SHHBEELT-, BRFICMEEZEREFL. MERRER. KT |males and 5 females served as unexposed controls. At
IWAHYRR 72—t MET IVESUBEE LE VNS A 72 [sacrifice, serum was saved to measure serum urea nitrogen,

s F—ERUVIES IVAIUBEA T OEFEEN S R F73F—+H  |and alkaline phosphatase, serum glutamic pyruvic

HEREH EMEAELz, SHIC. ZRFDOBREEEZAIEL. M4 (% |transaminase and serum glutamic oxalacetic transaminase
ERR. BiER U £BMERERICREL:. activity. In addition, terminal organ weights were obtained and

tissues (minimum kidney and liver) were saved for microscopic
examination.

HHEtF R0 IR

[#E I —

RE. KEENE

EEEE . SKE

RRATR (BEE. fTROFLE

Sl
FRME (RER FERE)
BEMMR (RER FERE)
MBRELFHRR (REEXR,. EE

E)

REER (RER, FEE)

TR CR), SET R

BIRFTR (RER, FEE)

[P

ﬁ?ﬁ%ﬁ%ﬁﬁﬂ‘]ﬁﬁﬁ(%$$~ S

SECEREIEE

AERIGH
BIEEZIVICRBLI-SVNOAEREL, BRI T B (Z(X % BBEE [Body weights of rats exposed to vinyl chloride were
DIELIFIFERICTHT=, 500 ppm [CRFEL-FYFDIFIEFE |comparable to control values at the end of the study. Relative
MEEIXFETITIEEICEML., HTIXEEITHEMLT-. SUNR |liver weights of rats exposed to 500 ppm were significantly
U'SGPT, SGOTRU T ILHYRR I78— F L IEEEDEE |increased in males and slightly increased in females. SUN and
FRNTHoT=, IR ICARMICHER TESRE(ERHLN  [SGPT, SGOT and alkaline phosphatase activities were within
Hhotz, normal limits. There were no grossly visible effects noted at
ER SRR RIIRE necropsy.
IR : DERDEDIERRE DM, Histopathology:
B MERUREEDEIL, Liver: increased central lobular granular degeneration.
Kidney: interstitial and tubular changes.
B 5EBMERIEAL,
No additional information provided.
e e
NOAEL (NOEL)
LOAEL (LOEL)
NOAEL/LOAELD # E 1Rl

It i ONOAEL(LOAEL) DLV

SRR

EEH () HIRH CIEREEHY (2) valid with restrictions

{E58 14 O HI BT IR HL
Huels AG Marl Huels AG Marl

Hga EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA Xk (GT3CHR) (130) (130)

| EE

HERYESA

CASEE

HHEEE

AR

ik e

HikAHARSAY s other

GLP@#E & T—REL no data

HEREITOE 1961 1961

SRR (B B Fvk i T REL rat Strain : no data

PRI (M. - F) ] male/female

BEE 100 ppm (0.256 mg/I). 200 ppm (0.51 mg/1) 100 ppm (0.256 mg/I), 200 ppm (0.51 mg/I)

R (M5 0B

B EE)

BRERZR

inhalation




AR HAE

Y., BERE

yes, concurrent no treatment

R E#IR (H) (OECD422% T, 1%
S5HEOT—42ENHE5EE. &
&5 HRE)

64 A (204 BfE(2138-144[a])

6 months (138 — 144 times in 204 days)

BE5H8E TEEfE/ B . 58 /18 7h/d,5d/w
118 HARE (H)
12 DSV DEZE0 GERE). 0(F v/ \—xtHRE), Groups of 12 male and female rats were exposed to 0
100 X[ 200 ppm [Z. 7BfE/B. 58 /38, 645 BEIRELT=, |(unexposed), 0 (chamber control), 100 or 200 ppm for 7
T-12EDREHEDBINEEEOGEREE). 0 (Fyo/N—xfHBEE). |hrs/day, 5 days/week for 6 months. Additional groups of 7-12
100 X[ 200 ppm 3 NN EIEFHO IR EL T, REKRFZER |male and female rats from the 0 (unexposed), 0 (chamber
SERHERFE LIz, £, 5D SV RDEMEEZEZ100 X (X 200 [control), 100 or 200 ppm group were maintained for 8 weeks
ppmlZ. 0.5, 1.2 X 45/, B—DRESEH T CHRELT=, |after the last exposure as part of a recovery group. In addition,
RBRED=-OREFI L=, BRREICMEERTFEL. M;EFRK3 |additional groups of 5 male rats were exposed to 100 or 200
ZHR. RUTZIHI)KRRI748—E, MEFT ILAIUEEEILEY  |ppm for 0.5, 1, 2 or 4 hours for the same exposure regimen.
spEe 22 BrSURTIF—ERUMEY LIS AT OREEENS |Urine was obtained for urinalysis. At sacrifice, serum was
HBRRM AT7IF—EERERIEL -, MBRFHRED=HIMKRZE LA |saved to measure serum urea nitrogen, and alkaline
Lz, 612, REBOREE=E B, DI, FFiE. S, B2 |phosphatase, serum glutamic pyruvic transaminase and serum
RUKERE)ZAEL. M8 (RIER. iR Ui 28 MEE1R |glutamic oxalacetic transaminase activity. Blood was collected
ERIZREL, for hematological determinations. In addition, terminal organ
weights (lung, heart, liver, kidney, spleen and testes) were
obtained and tissues (minimum kidney and liver) were saved
for microscopic examination.
#fEtF R0
# |—
RE. AEHENE
BEEE . k=

FRIKFTR (EEE. fTRORERR
HA LR D)

EREIFAFT R (AR, FEE)

MEPRIFTR (AR, SEE)

MFEEEFHFRR (RER ER

&)
REBEFR (REER, FEE)

TR CE), BT R

BB R (RER, FEE)

[T

REBMRBFHTR (REX BB

E)
ERICERSN-8

AERGHE

R

200 ppm:

HE ECERUVRRIFERE ThHotz, MKFREE. SUN
RUSGOT, SGPTRUTILAUKRRI74—E B E RV RIEE
EIFEEDRENTH 1=, FFEAXEEL. 7RH/B. £
BN MES YN TIZEEITEML, 230 L4ERE/B . R
SNESYNTIIBECEMLE(R 1) thOLTOBREESE
IFERBEDRENICH -, FIREFICRRMICHETESR
EFEHoNGEI o=, REEBFNLGELLIEIFREEZEDT
BEINLhofz, BE#HTIE, FEOENESEITZRESE
BICHIkARBEEZRLE, ETOEENSA DN,

100 ppm:

NELECERURARITEE THoz. MKFREE. SUN
RUSGOT, SGPTRUTILAYKRRI7A—EEE RV RIEE
EIFEEDRENTH 1=, FFEEEE (L. 785/H/B. #
BIN=5yYTIXEEICEML, 220\ LABRE/B. RESh
=2 YhCIFBECEMLIZ(R 1) thOLETOREEE(FE
EEORENIZH 1=, SIREFICHRMICHERTESREE
ROSNEM ST, REMBANLTECIEFEE SO THRE
Shighotz, BEHTIE. FEOENEEEERESBRIC
LERASELZ Rz, ETOERENHLNT=,

200 ppm:

Appearance, mortality and growth were normal. Hematological,
SUN and SGOT, SGPT and alkaline phosphatase activities and
urinalysis were within normal limits. Relative liver weight of
male and female rats exposed for 7 hours/day was
significantly elevated and was slightly increased in rats
exposed for 2 or 4 hours/day (Table 1). All other organ weights
were within normal limits. There were no grossly visible lesions
noted at necropsy. Histopathologic changes were not
observed, including the liver. In the recovery group, relative
Liver weight values were still elevated 8 weeks after exposure.
Some recovery had occurred.

100 ppm:

Appearance, mortality and growth were normal. Hematological,
SUN and SGOT, SGPT and alkaline phosphatase activities and
urinalysis were within normal limits. Relative liver weight of
rats exposed for 7 hours/day was significantly elevated and
was slightly increased in rats exposed for 2 or 4 hours/day
(Table 1). All other organ weights were within normal limits.
There were no grossly visible lesions noted at necropsy.
Histopathologic changes were not observed, including the liver.
In the recovery group, relative Liver weight values were still
elevated 8 weeks after exposure. Some recovery had occurred.




*®1 Table 1
67 ARIRBEL-HSYEDRBRARERVHEMITES Final body wt and relative liver weight of male rats exposed for
6 months.
HE =BRAE BEXFEE Final Relative
Conc. ppm B g g/100g Duration Body Liver
FREREE 7 343 245 Conc. ppm hr Weightg  Weight, g/100g
Fo\—xtREE 7 356 2.52 Unexposed control 7 343 2.45
200 7 341 2.85% Chamber control 7 356 2.52
200 4 349 2.66 200 7 341 2.85%
200 2 341 2.62 200 4 349 2.66
200 1 350 2.46 200 2 341 2.62
200 0.5 339 2.38 200 1 350 2.46
100 7 352 2.61% 200 0.5 339 2.38
100 4 360 2.62 100 7 352 2.61%
100 2 331 2.64 100 4 360 2.62
100 1 387 2.52 100 2 331 2.64
100 0.5 363 242 100 1 387 2.52
EER: 100 0.5 363 242
FREREE 7 354 243 Recovery Group:
Fro\—xtIBEE 7 393 2.41 Unexposed control 7 354 2.43
200 7 385 2.59 Chamber control 7 393 2.41
100 7 376 2.53 200 7 385 2.59
* p<0.05 100 7 376 253
* p<0.05
& |
NOAEL (NOEL)
LOAEL (LOEL)
NOAEL/LOAEL D FER B
i DNOAEL(LOAEL D EVE
R
[l (2) HIRRft CIEEMEHY (2) valid with restrictions
{25814 D HI BT IR HL
Huels AG Marl Huels AG Marl
HE EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA 3k (GT3TER) (130) (130)
ES
HEBYMER
CASES
T
AR
& e
ik HARTA 1 other
GLPE& T—HEL no data
MEBRETOE 1961 1961
HERGE R Svk R THEL rat Strain : no data
TR (M, I F) it/ male/female
wEE 50 ppm (0.13 mg/1) 50 ppm (0.13 mg/1)
ZHASH (M) OEEK
B (181K)
B B4R B A inhalation
i‘]‘f.lﬁﬁl:*q‘?‘ém& EL)\ %mfﬁi‘ﬂ*@ yes, concurrent no treatment
R E5HAMR (H) (OECD422% . #% (64 B (189812130[=]) 6 months (130 times in 189 days)
SO T—4ELNHI5E. &
RIEE5ERE)
RESHE 7E5R/H. 58/38 7h/d, 5 d/w
El{E HAR (H)
12 DSV DEEZE0 GERE). 0(F v/ \—xtHBEE). X [Groups of 12 male and female rats were exposed to 0
& 50 ppm [Z, 70%fE/H. 58 /58, 65 BEIRELT=, 12IED I |unexposed), 0 (chamber control) or 50 ppm for 7 hrs/day, 5
HDBMEZ0GERE). 0 (Fr/\—xtBBE). X[ 50 ppm |days/week for 6 months. Additional groups of 12 male and
B OLDOREHOIMALELT. RRBAZ%6ERHMEIZELIZ, £ [female rats from the 0 (unexposed), 0 (chamber control), 100
1= 10E DSV DB IEEZES0 ppmlZ, 1.2 XIE 465/, [ |or 200 ppm group were maintained for 6 weeks after the last
—DREFHTCREL:, BREFICM;EZEREL., M;ER |exposure as part of a recovery group. In addition, additional
FRE2ER RUTZILAVKRRI7E—E, MET ILEAZIUEEE JLE  |groups of 10 male rats were exposed to 50 ppm for 1, 2 or 4
VNSV RTIF—HE RUVILEY VIS VA Y OEEERNS |hours for the same exposure regimen. At sacrifice, serum was
SERZ VRTIF—EEEEFAELz, MEZMRERUFRKRE DT |saved to measure serum urea nitrogen, and alkaline
HMBEREVREZNZENRILTz, 52, RKRFEDIZE E=E |phosphatase, serum glutamic pyruvic transaminase and serum
(B DV TR . B8, IR R U E) #RIE L. 48 (FRIE  |elutamic oxalacetic transaminase activity. Blood and urine
R, B R U £ EMERERICREL:, were collected for hematological determinations and urinalysis,
respectively. In addition, terminal organ weights (lung, heart,
liver, kidney, spleen and testes) were obtained and tissues
(minimum kidney and liver) were saved for microscopic
examination.
#HatFry IR
[#E I
RE, KEENE
EEEE . SRKE
BRRATR (BEE. TROFRIEH
HA L G EE )




R

BRI PRI (AR, S8

il

R

E
MiEHERTR (R SERE

il

)
)
J}il;)?ﬁi{l:#ﬂ‘]ﬁﬁ%(%ig‘l S

REBEFR (RER, FEE)

LR CE), ST R

BRI R (RER, EEE)

B E

[
RIERRPHRRE (RER EE

E)

ERICERSN-8

A RIibH
SNER. BRTEE, iR, MEFRE. MREZFIE. FRBZE. &l |There was no effect on appearance, mortality, growth,
R (TREABFHREICEE XA ONLEN T, hematology, clinical chemistry determinations, urinalysis ,
HSYrDBBEEZRE. MDLTHDREE=IIXIBEED |gross or histopathologic examination. Except for the kidney
EEFIERICTHo1=. BIEEEIXFE D500 ppm DEETO |weight in female rats, all organ weights were comparable to
RERTIIEENGAS-DT, CORBELEEE ALY  |control values. Since kidney weights were unaffected in
NEEZLN-, FEEZR 1I2RT, previous studies at concentrations as high as 500 ppm, this
apparent effect was considered to be an artifact. Liver weights
are presented in Table 1.
1 Table 1
SR 6 ARELEZHSYNDRBRAEERUVIFHEXNES Final body wt and relative liver weight of male rats exposed for
6 months.
Hil RERAE FEXEES Final Relative
Conc. ppm B R g g/100g Duration Body Liver
FERTBEXIBE 7 319 2.67 Conc. ppm hr Weight,g Weight, g/100g
Fo IN—XIEBEE 7 347 2.41 Unexposed control 7 319 2.67
50 7 339 2.49 Chamber control 7 347 241
50 4 348 2.59 50 7 339 2.49
50 2 322 2.57 50 4 348 2.59
50 1 348 2.51 50 2 322 257
50 1 348 2.51
[t
NOAEL (NOEL) NOAEL : = 50 ppm NOAEL : = 50 ppm
LOAEL (LOEL)
NOAEL/LOAEL® # 1R L
WEHE DNOAEL(LOAEL D EWVE
SERR
[ELELE () IR CIEREEHY (2) valid with restrictions
{25814 D HI BT AR HL
Huels AG Marl Huels AG Marl
Hg EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
51 TR (GEXX k) (130) (130)
GGRE&E ) RBREHF D EC AT, [RXHIZ. Additional groups of
12 male and female rats from the 0 (unexposed), 0
(chamber control), 100 or 200 ppm group were maintained for 6
e weeks &E#HBHHY, 100 or 200 ppmld 50 ppm DFRYTHDHES
ZbNT=,
REMESR fDTS: FE >99% other TS: >99% pure
CASES
TS
IR
& |
Bk HARSAY
GLPE& T—HEL no data
HEBRETOFE 1963 1963
HEST (FE B vk Sherman rat Sherman
TR (B M. I F) it/ W male/female
BE5E 20,000 ppm 20,000 ppm
ZHESH (M) O
AR (181K)
B ERK N inhalation
SRR ICxT 9 S0 Y yes
%5 HAR (_»E ) (OECP422%'C‘\ # |37 B(90R8) 3 months (90 days)
SHBOT—5%E0H55E. &
REEHRE)
RS 5ERE 8E¥fil/B.58 /8 8 hr/day, 5 days/week

B SN




I iR 15 DSy kD EEZEO0X (20,000 ppm DIEIEE = JLIZ.

8RFfEl/H. 58 /8. 3y AMREEL=. 26I&3 1K1 ERET

AREAELz. ANEYVBEVEEZ AICIEBRIE LT, BIRRRTIC
ANETAEVAIEDT=HFRMmMLUT, i, BREEVIEBORE
HEFNREZ2FIC DOV TITo

Groups of 15 male and 15 female rats were exposed 8 hrs/day,
5 days/week to 0 or 20,000 ppm vinyl chloride for 3 months.
All animals were weighed at approximately weekly intervals;
hemoglobin levels were determined at monthly intervals. Blood
was obtained for hemoglobin determinations prior to necropsy.
Histopathologic examination of the liver, kidney and spleen was
conducted on all animals.

SRES 2T

HBAH FHHIE50 lom DELXDFENZEREFD 1100 L DF > /S—HT |Animals were exposed in a 1100 L chamber with an airflow of
REL-, ZREILEZ L THIEL-BTEE A—4F2—T. |50 Ipm. The concentration of gas was continuously monitored
HADREZEHMUICE=F—LT=. S5 U TDRETEZELLY |by a thermal conductivity meter calibrated for vinyl chloride
REICHEINT, versus air. The desired concentration was maintained with less

than 5% deviation.

#HEtFRy IR

B I ——

RE. KEENE

EEEE . SRKE

RRATR (EEE. fTROFELE

HA LT R

RRIFRIFT R (AR BEE)

MBRFHIMR (EER FERE)

MBRELFHRR (REER . EE

)

RIEEFR (RER, FEE)

ST CR) | SET R

BIRFTR (RER, FEE)

[

REBMBPHATR (REX. EE

E)

ERICERSh -8

AERIGH
RERPIZ5HIDIETAE LT GHEBERAB]) , BMERERDEI4>. [Five deaths occurred during the study (4 controls). Decreased
DA EL DM, RURBOARELL DR AIEILE = |white blood cells, increased liver/body weight ratios, and
JIZRBESNE=FYTHREINT:, FEOBRZNRET decreased spleen/body weight ratios were observed in animals

SRR [T BIEEZIE/R—IZREBIN-FYWTHMRERNASEID |exposed to vinyl chloride. Histologic examination of the liver
A RENT=, revealed increased intracellular fat in rats exposed to vinyl

chloride monomer.

&R e

NOAEL (NOEL)

LOAEL (LOEL) LOAEL : = 20000 ppm LOAEL : = 20000 ppm

NOAEL/LOAELD #E FER B

i ONOAEL(LOAEL D EVE

SR

[l (2) IRt CIEEMEHY (2) valid with restrictions

{25814 O HI BT IR HL

i

5| FA ST Ak (FT3C k) (131) (131)

[[E=Z

HBEMESA #DTS: >99% other TS: >99%

CASEHS

MEZ

AR

Bk |

HikHARSAY

GLP#E& T—HEL no data

HEBRETOLE 1963 1963

HERT (B TW) Sk Sherman rat Sherman

TR (B M, Il F) it/ i male/female

BEg 50,000 ppm 50,000 ppm

ZHESH (M) O

AR (181K)

RERE® BA inhalation

SRR ICxT 9 S0 Y yes

5 HAR (H) (OECD422% T, & [EH198R 19 consecutive days

S5HMOT—42ENHLEE. &

REEHRE)

4R 8F5fE/ H 8 hrs/day

B SN




MRS DSyRDEE 0 XI[E 50,000 ppm DIEEE=)LIZ8
B/ B, ER19BRREBELIz AEY REVRIERUVILERNS
VRTEF—HERAEDO., BIRENIRMU -, B, Bk
VERBOREBEASZNREZLHIICOVTIT . ShilE
DEBMERIEEL,

Groups of 5 male and 5 female rats were expos ed 8 hrs/day
to 0 or 50,000 ppm vinyl chloride for 19 consecutive days.
Blood was obtained for hemoglobin determinations and serum
transaminase activity prior to necropsy. Histopathologic
examination of the liver, kidney and spleen was conducted on
all animals. No additional information supplied.

AERGHE FHHIE50 lom DELXDFENZEREFD 1100 L DF > /3—HT |Animals were exposed in a 1100 L chamber with an airflow of
REL-, ZRMEILEZ L THIEL-BTEE A—4F2—T. |50 Ipm. The concentration of gas was continuously monitored
HADREZEHMICE=F—LT=. 55U TDRETEZELLY |by a thermal conductivity meter calibrated for vinyl chloride
mEICHEFINT, versus air. The desired concentration was maintained with less

than 5% deviation.

#EtFRyn

w5

RE. AEENE

EEEE . k=

BRRFTR (EEE. fTROAERR
b i)

BRI PRI R (AR, FEE)

MFPRIFTR (AR SEE)

MBRECFHTR (RER. EE

&)
REBEFR (AR, FEE)

LR CE), BT R

BIRATR (RER, FEE)

(PR

RERRPHRRE (REER EE

E)
ERICERSN-8

A= RIibH _
EBILEZJVIZREBESN -5V TIE, FRMBRE DM, BMmIRX |[Increased red blood cells, decreased white blood cells and
HOFED . RUFEORE LM ERESNT, Bifi. if |increased liver/body weight ratios were observed in rats
BRVERBROMAEFHIRECIIFBOAZELAHSNT-, |exposed to vinyl chloride. Histologic examination of kidney,

SR 50,000 ppm [CRFTELI=FYFTIE., FEICKE D FRBIZZ2RE |liver and spleen revealed differences in the liver only. In the
FHOMBEOBEELERNBEINT, liver, marked swelling of the cells with large irregular vacuoles

were observed in rats exposed to 50,000 ppm.

&R e

NOAEL (NOEL)

LOAEL (LOEL) LOAEL : = 50000 ppm LOAEL : = 50000 ppm

NOAEL/LOAELD #E FER B

It HE DNOAEL(LOAEL) DELVE

R

ExEE (2) HIRF CIEREMEHY (2) valid with restrictions

{E381 O HI IR HL

HB

5| B Xk (ST 3CAR) (131) (131)

EE

AHERME A 11~14THRE as prescribed by 1.1 - 14

CASES

MEE VC>=099.97%v/v(F#¥: <2ul/| 7EFL <15ul/l E/E=[VC >=99.97 % v/v (impurities: <2 ul/I acetylene, <15 ul/I
IL-FEFLY, <10 ul/11,3-TETY ., <75 ul/l BIEAFIL. |monovinyl-acetylene, <10 ul/I 1,3-butadiene, <75 ul/I
<GOul/IIBIETFIL, <1 ul/l ZEATLY, <1 ul/l1,1-2408 |methylchloride, <50 ul/I ethylchloride, <1 ul/I chloroprene, <1
OT4A>, <20ul/11,2->4908T48Y, <5 mg/kg 7HrFJL |ul/l 1,1-dichloroethane, < 20 ul/I 1,2-dichloroethane, <5 mg/kg
FTEFR. <1 mg/kg HCI. <0.5 mg/kg Fe. <100 mg/kg 7K. <10 |acetaldehyde, < 1 mg/kg HCI, <0.5 mg/kg Fe, <100 mg/kg
mg/kg ZHFEZRZ D). water, <10 mg/kg vaporation residue).

SR

Ak

o NN fth: EARRIZIZOECDA53IZHES other: essentially follows OECD 453

HiEAAARZAY

GLP@E & T—REL no data

HEREITOE 1981 1981

HEAT (18 B Sk Wistar rat Wistar

TR (M, BE-F) It male/female

BEe 1.7. 5.0 RV 14.1 mg VCM/kg/ B 1.7, 5.0 and 14.1 mg VCM/kg/day

RS (M5 0

B (181K

258 0. B oral feed

SHEEECx T 0 Y yes

R5HR(R) (0ECP422%'§~ % [485R/R8 4 hours/day

S5HEOT 2SN HLEE. R

RE5HRE)

BE5HE &1 daily

EEH#RE (H)




HEREM

1, 3 X[E 10 mg VCM/keAED1HIEMEZ 525 K515
BEILI-LALIZ, VCMDREE A ES B 2105DPVCIRES
ORI EM R 60-80EDSYDEIZE 2 1z, BEIZ(E
VCMDBIERTT DL AILD10%PVCE S A 1=, 1 R ITEARHE
SyNZEZ ZERNICASE SN, ST E B EHER DR,
FYNERSE T, 4ABEOKEERICITROBFETTYMIIE
885 Z o=, £1=. 300 mg VCM/kg/B. 5 B/BET, S5
FOEICHFRORE L, COREISHLTIE. VCMIZXE
TRfEL, HBEERUVSRAE2HOMES10EDS YDt
BB E26 R U528 (21T o1z, BB D 75%H L= LI=AF 25
E;E%%T Li=hS, HETIX135:8 2, i TIE144:BIZZ DR RIS
ELT,

1. 2, 4, 6. 8, 10 RU 12:BIZ, RU'. TD#%IT4ERERT
SYbDREFREL -, B2 (FHEB M P IC7EBIE L=,
13, 26, 52, 78 RV 94BIZ. L—FL OMERERERV
REBREEERL =, 13, 26. 52 R 106 BIEERILFRES
7L\ BRI, MERFER. EREA. MFT7ILIS
DRI IET LAY KRR I7E—E, T IVESUBA 5 OEE
BrSURTIF—ERUTILASVEBEILE VBN SR TS
FT—EEENS TN TV, £EBYIL1358 (5) XIL14438
() ICBFESh . ARRMREICHIN T, E2LHRAERS
., H45 DM EREEBZURERICREL . T2ER
HABFHRELHBRR TRICAERFELTL -, HELIEERE
FLEFELE#E200) R U204 (CPRFEL Tz, HhDETD SV
DIRBEARBFRRE (LR, D2/ VR, i, B, B, T
TR, PRAR. BB, ARRMICRER CTEREBRUESEED
hPRRFLEBEEOBEICREL .

HEBREFICIE, BRERIEZRELIT oz, CHICIT MK EE
BEf. MBS, LB KREREE. ET7ILI7I7xh
TOTA2 . FERUBEERERBRNEFEN T, F-, 7=
JEVOTAFS—ERUVTZYEROX L S—EF TR
RHPTAEL: FERVEHEEF AT L, k. B
RUDUNIVIRDREEBFREZET o1,

Groups of 60-80 males and 60—80 female rats were fed diets
containing 10% PVC powder with varying concentrations of
VCM at levels planned to provide daily intakes of 1, 3 or 10 mg
VCM/kg body weight. The control group received 10% PVC
with no measureable level of VCM. The various diets were
prepared daily just prior to being offered to the rats. The diets
were available to the rats each day for a period of four
consecutive hours. After the 4 —hour feeding the rats had no
feed until the next day. In addition, a group of rats received
300 mg VCM/kg/day, 5 days/week, by oral gavage. For this
group, the VCM was dissolved in soybean oil. Interim sacrifices
of 10 male and 10 female rats from the control and two highest
dose levels were performed after 26 and 52 weeks. The study
was terminated when 75% of the control rats were dead, a
point reached for males in week 135 and for females in week
144.

Rats were weighed at weeks 1, 2, 4, 6, 8, 10 and 12 and at 4-
week intervals thereafter. Feed consumption was measured 7
times during the study. Routine hematology determinations and
urinalysis were conducted in weeks 13, 26, 52, 78 and 94.
Clinical chemistry determinations were conducted in weeks 13,
26, 52 and 106 and included fasting blood glucose, blood urea
nitrogen, serum total protein, serum albumin as well as serum
alkaline phosphatase, glutamic—oxalacetic transaminase and
glutamicpyruvic transaminase activities. Animals alive after
135 weeks (males) or 144 weeks (females) were sacrificed and
subjected to a gross examination. A thorough necropsy was
performed and approximately 45 tissues were saved for
histopathologic examination. A complete histopathologic
examination was limited to 20 males and 20 females that
survived to the end of the study or lived the longest.
Histopathologic examination of all other rats was limited to the
liver, Zymbal glands, lungs, kidneys, spleen, pituitary, thyroidk,
adrenals, grossly visible tumors and organs containing gross
lesions suspected of being tumors.

For the interim sacrifices, clinical chemistry determinations
were made. These included blood—clotting time, serum
electrolytes, lactic dehydrogenase activity, serum alpha—
foetoprotein, liver and kidney function tests. In action
aminopyrine demethylase and aniline hydroxylase activities
were measured in liver preparations. Liver and kidneys were
weighed. Histopathological examination of the liver, kidneys
and Zymbal glands was performed.
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HAERIGH
VCMIEE £ B TIXXBREIYETRIESL. VCMAZENDIEM [The mortality rate was higher in all VCM-treated groups than
[ZFELMEML =, VCM®D300 mg/kg/ BZ&FIFER O %5 L= |in the controls and increased with increasing VCM doses. The
[£83:B %I T L1z, 14.1 B U300 mg/kehf Tld M 7% 5 E BERE [group receiving 300 mg/kg/day of VCM by oral gavage was
DEHE. MFRT7ILI7ITOTAL DEEEM, FFARKE |terminated after 83 weeks. The 14.1 and 300 mg/kg groups
VgD EMEED FTTELS A DNT=, were associated with shortened blood—clotting times, slightly
TR 1.7, 5.0 BU 141 mg/keg/ B CTHIBICRO SN R  |increased alpha—foetoprotein levels in blood serum, liver
- BIZE1EIXVCMIEER B EL =M — D EIL THoT=. enlargement and increased hematopoietic activity in the
spleen. Histopathologic changes noted in the liver at 1.7, 5.0
and 14.1 mg/kg/day were the only changes related to VCM
ingestion.
Em e
NOAEL (NOEL)
LOAEL (LOEL) LOAEL : = 1.7 mg/kg AE LOAEL : = 1.7 mg/kg bw
NOAEL/LOAEL #E i 18 L

It i ONOAEL(LOAEL)D:E LV

B/INAE®D1.7 mg VCM/ke/ BIZH T2 T2 (X1343E R (I *F
BHLRIIEETHoI=, 134E 143 B DRI, IS YrDIET

Mortality at the lowest dose, 1.7 mg VCM/kg/day, was
comparable through 134 weeks. Between weeks 134 and 143,

SERR R(IxBELYREEMLT, mortality in the female rats increased at a greater rate than
controls.
[ (2 HIRFCIEHEEHY (2) valid with restrictions




1S3 1 D HIHT IR L
Hi8

5| FA Xk (GT3CRR) (132) (132)

e

RERMEA 1.1~1.4THE as prescribed by 1.1 - 1.4

CASESE

HHEE _ _
EBIEEZ L ZXERMISHERL-, KEHAPDIEIEEZILE®& |Vinyl chloride was dissolved in soybean oil. Solutions of vinyl
[EIEBTRETHIHEN D M o1z, 5.64DIEILE = )LEEDL [chloride in soybean oil at room temperature were found to be
REHIZIRERZIZ(X10%, 4RI IC(X16%LAOR LA A D |stable. Soybean oil containing 5.6% vinyl chloride lost only 10%
1=, 0.5%% & TIL24BF K 225%A Kk o =, 37C T8 HFHIATIEL |after 1 hour and 16 % after 4 hours. A 0.5% solution lost 25%

ST LT:j(Equ?G)I0%151“‘:5:}[«5@7?&@, 7J“Z\7EI7I~7\570)$J\ after 24 hours. Gas chromatographic analysis of a 10% viny!

- M HRIEEZ LA TT—HHNIIIELE ZILEHR S DA [chloride solution in soybean oil stored at 37C for 8 days did
DRIGEMEELDEIEEI DT, not reveal any evidence of vinyl chloride oligomers or other

reaction products of vinyl chloride with oil compounds.

Hix )

Bk HARSA fh: EARICIZOECD 0408I<HEo7=, other: essentially followed OECD 0408

GLPE & [ no

HEBREITo-F 1975 1975

SHREAT (T B vk Wistar rat Wistar

TR G- M. - F) i male/female

ey 30, 100 & UF 300 mg/kg/H 30, 100 and 300 mg/kg/day

FEREH R DY

A AR

SREED

SHPROT—2ENHLHE. &

BER2E gavage
SHRAIIx g 20 Y. FEXE yes, concurrent vehicle
B 5 R (H) (OECD422% T, #% [6H/3E. 138/ 6 days/week for 13 weeks

5 EM)
BEBE
118 24 (H)

IR 15PCDEEIZ0, 30, 100 X[ 300 mg/kg D K= ;HF1& [Groups of 15 males and 15 females were administered 0, 30,

{EE=)LZE6R /8. 1380/, s&FlRO%kE5 L=, 100 or 300 mg/kg vinyl chloride in soybean oil, 6 days/week

BEE(XAIC1E., EHERETHIEL =, BEBIDAEZE4EE |for 13 weeks by gavage. Doses were adapted to mean body

8L, B (X1-48 R 1138 BV 128178 L1=, Mi& |weights once/week. Individual body weights were recorded

FREBRUVMBCEZREDIZEMNLTIVRRAUMER THE  |weekly and feed intake was measured during weeks 1-4 and 11

[T DM R0 (CDWNTHRIE LTz, BHEERERUR#R [and 12. Standard hematologica and serum chemistry endpoints

EX1BEIC, BRIV ERAEEOMEZ10/TIZDULVTIT> |were determined in 10 males and 10 females of each group at

T=o IYME14BIZERL . AIRZELEANT=, (D . B, IF |termination. Kidney function and urinalyses were examined in

HERE M B B, B, MERR. AR, BFIRIR R UV BIBEEEBE LT, [week 13 in ten males and ten females of the control and high

LODDRE DFMLTEMEREZS AEH R URIBEED |dose group. Rats were killed at week 14 and examined for

M DINTEMLT=, 30 XIE 100 mg/keg/ BE#% G LT=FYk|gross changes. Heart, kidneys, liver, spleen, brain, gonads,

T. FiEE®REL=. thymus, thyroid and adrenals were weighed. Detailed
microscopic examination of several organs was performed on
high—dose and control animals. The liver was examined in rats
treated with 30 or 100 mg/kg/day.
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RIRFTR (ZRE. TR ORLR
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ARRIFMT R (RER, FERE)

MEPRIFTR (AR, SERE)

’JI#D;)KEHI:?EI"JFEE(%EZ& BB

REEFR (RER, FEE)

LR CE), ST R

BIRFTR (RER, FEE)
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RIERRPHRRE (RER EE

E)
ERICERSh -8

AERISH

ER

REHFVCMERD 300 mg/ke/ BETHDREFEORST
&, D DL ITE), AR ISIEHECBALA L
[FELCEM o1z, A MBS R U MFEE(£100 BTV 300
mg/ke/ BIX 5B TEREITHDLIZ (K1), MEGOTRUGPT
%F&UWEPGOT%TM; 300 mg/ke/ B 5B D HETILF LD
Lt=.
mMFERFRVEEZREICHICERELREIL AT T,

Gavage administration of VCM solutions in soybean oil at
levels up to 300 mg/kg/day did not cause any noticeable
changes in appearance or behavior, body weight gain or feed
intake. The total number of white blood cells and the sugar
content of the blood were slightly decreased in the 100 and
300 mg/kg/day groups (Table 1). Serum GOT and GPT
activities and of urinary GOT activity were decreased in males
receiving 300 mg/kg/day. There were no other significant
changes in the hematological or biochemical indices.




DT EE(IVCMO BEDEMIZFELMEMT SIER
ERLIZD. HEMNICEREN DD IERERAEROAHT
o1z, =, BIBHE EEDAERENLE DI HICHD
hE= REHICEEEA D -DIXREREHOH THo
f=o BBELEMDBEEE L L HMCRERASE TH=.
40-70D BRIFIERETMBEO—D. BLLADLOELELTH
STl O R/NRE DB ZEIEHA100 BT 300 me/ke/
B 5EOMHES1HIIZROON T, FEOEFEMBERE
o, mEARERS SN0 E/DRADIEX
NRShiz, KYEVAEIRESNG M o1,

£ 1
AEHPVOMERHFEOREL-BYTORROERN

mg/kg/H
IR5A—4 0 30 100 300
#EmBkE
(1000/mm?®) 185 188 170 165
1m#E (mg/100 ml) 88 84 T8%k  TTHk
SGOT 228 217 224 201%
SGPT 53 49 48 45%
FigExt ES 351  3.60 3.74 3.76

i3

mg/kg/ B
INSA—A 0 30 100 300
| MmBkEL
(1000/mm®) 173 176 146%  148%
m#% (mg/100 ml) 89 88 Thkrk  T9kx
SGOT 227 212 212 200
SGPT 42 38 38 39
FFigtExt EE 3.32 3.34 3.51 3.7 1%k

The relative liver weights in males and females showed a
tendency to increase with increasing doses of VCM, but was
only statistically significant at the highest dose level. In
addition, a dose-related decrease in the relative adrenal
weight occurred in males, but was only statistically significant
at the highest dose level. The other organ weights recorded
were closely comparable in all groups.

Minimal histologic changes in the liver, seen as one or a few
foci of 40-70 hyperbasophilic hepatocytes occurred in one
male and one female rats in both the 100 and 300 mg/kg/day
groups. Electron microscopic examination of the liver showed
hypertrophy of the endoplasmic reticulum in hepatocytes of
animals given the highest dose. Lower dose levels were not
examined.

Table 1
Summary results in animals orally gavaged with VCM in
soybean oil

males
mg/kg/day
Parameter 0 30 100 300
total leucocytes
(1000/mm®) 185 188 170 165
Blood sugar (mg/100 ml) 88 84 T8k TTHk
SGOT 228 217 224 201%
SGPT 53 49 48 45%
Rel Liver wt 351  3.60 3.74 3.76
females
mg/kg/day
Parameter 0 30 100 300
total leucocytes
(1000/mm®) 173 176 146% 148
Blood sugar (mg/100 ml) 89 88 Thxxx k%
SGOT 227 212 212 200
SGPT 42 38 38 39
Rel Liver wt 3.32 3.34 3.51 3.71%%x

#55R

NOAEL (NOEL) NOAEL : = 30 mg/kg NOAEL : = 30 mg/kg
LOAEL (LOEL) LOAEL : = 100 mg/kg LOAEL : = 100 mg/kg
NOAEL/LOAEL ) # FE1EHL

It HE DNOAEL(LOAEL) DELVE

SEIR

Bt

(2) HRFTEEEHY

(2) valid with restrictions

ﬁiﬁ’rﬁ%@%ﬁﬂ B AR 1

S
5| P SCHR (FECHR)

(133) (133)
EE
AHERYER
CASES
T
AR
5 e —
Hik AR5 ft other
GLPE& T—HEL no data
HEBRETOLE 1961 1961
B IYX R THEL rabbit Strain : no data
TR (it - M M- F) it/ male/female
w5e 100 ppm (0.256 mg/1). 200 ppm (0.51 mg/I) 100 ppm (0.256 mg/I), 200 ppm (0.51 mg/I)

FRAEE (R OEYE

R (A

iR RA inhalation
Wﬂ'ﬁﬁl:ﬁ?émﬁ ﬁ"L %mﬁﬂ?ﬁ yes, concurrent no treatment
R EHM (B) (OECD422% T, 3% 64 H(2048) 6 months (204 days)
EHMOT—2E0NH55E. &

RES5HRE)

e sERE 785fE/H.58/38 7h/d, 5d/w

EEH#ARE (B)




M DB X DEE (EREE). (Fr/\—xBE),
100 X [& 200 ppm (=, 7BER/B. 58 /8. 64 AMKRELT,
BERUECERDEHEEMEL, SIRBICMFEEST, R
RERRUTILHIRRI7A—ERUVIET ILIIVEEE L
EVBENSURATIF—EENHEAELL RTHREEE

Groups of 3 male and 3 female rabbits were exposed to 0
(unexposed), 0 (chamber control), 100 or 200 ppm for 7
hrs/day, 5 days/week for 6 months. Growth and mortality
records were maintained. At sacrifice, serum was obtained to
measure urea nitrogen and alkaline phos phatase and serum

SRERS (Fifi. Do BE, AT, B M. ARRE R UM 8) 2581 E L . BETERHRE |elutamic pyruvic transaminase activities. Terminal organ
RICHEE (RIER. BREURFR) 2R F L. weights (lung, heart, liver, kidney, spleen and testes) were
Zh U EDIERIEEL, obtained and tissues (minimum kidney and liver) were saved
for microscopic examination.
No further information supplied.
#HEtFRy IR
#  —
RE. KEENE
EEEE . SRKE
RRATR (EEE. fTROFELE
HA i E i)

IREFMRTR (REX. BERE)

ARIFTR (AR FEE)

in;li&EEﬂ:E?E"JFﬁE(%EZ’E\ ES-S

RIEEFR (RER, FEE)

ST CR) | SET R

BIRFTR (RER, FEE)

e

Eﬂﬁﬂﬁﬁﬁﬂ"]ﬁﬁﬁ(%$$~ S

)
ERICERSh -8

AERIGH
200 ppm: 200 ppm:
DY FEEFELNR. RERUIETRIIERE THo1=, 200 |All rabbits were normal in appearance, growth and mortality.
ppm [CRBLEIHTOMBERRZZERRUVTILAYKRRAT7  |Serum urea nitrogen and alkaline phosphatase and SGPT
A—E RUSCPT;EMEISHREBERNIH o1z, PRFREAT R |activities of rabbits exposed to 200 ppm were within
RUBREHRNEEIIEE THo -, FIEMBFMIZIEZEE(X |acceptable limits. Gross pathology and relative organ weights
DB X DRFED A ZBHONT=, HETIX, Zh(I/NE  |w ere normal. Histopathologically, changes were noted only in
PR R OSEKIR TR E SR K YIF DT |the livers of rabbits of both sexes. In the males this was
DTz, MECIE, MESRDHEERH E R UFIIRE B O#MAZR [characterized by central lobular granular degeneration and
. HEFE RN RINT =, necrosis with some foamy vacuolation. In the females, central
ER 100 ppm: lobular granular degeneration and necrosis with periportal
DY FXIEEPLEEN R RERUVRTRILIEE TH STz, 100 |cellular infiltration were observed.
ppm [CRBLI=V Y FDIERFZRRUVTILAYKRZIT7 100 ppm:
B—E RUSGPTEMSILHREENIZHo1-. RIRRIEFR. |All rabbits were normal in appearance, growth and mortality.
HERNEERVFEEABARIXEE THor=. Serum urea nitrogen and alkaline phosphatase and SGPT
activities of rabbits exposed to 100 ppm were within
acceptable limits. Gross pathology, relative organ weights and
histopathology were normal.
155
NOAEL (NOEL) NOAEL : = 100 ppm NOAEL : = 100 ppm
LOAEL (LOEL)
NOAEL/LOAEL ) £ FE fR L
i ONOAEL(LOAEL D EVEE
SEIR
[l (2) HIRft CiEsEMEHY (2) valid with restrictions
{E58 1 D HI TR B0
Huels AG Marl Huels AG Marl
e EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| B Xk (ST 3CAR) (130) (130)
iEE
AHEBRYER
CASES
T
JERR
& |
HiE A HARSAY i other
GLPE& T—HEL no data
HREBRETOE 1961 1961
BV oYX R#: THEL rabbit Strain : no data
TER (HE:M, M- F) it/ W male/female
e 50 ppm (0.13 mg/I) 50 ppm (0.13 mg/1)
BE5E

FRAEE (R OEYE

R (A

RERE® BA inhalation
Wﬂ'ﬁﬁl:ﬁ?émﬁ ﬁ"L %mﬁﬂ?ﬁ yes, concurrent no treatment

R EH#IR (H) (OECD422% T, #%
S5HEOT—42ENHE5E. &
E&5 M)

64 A (189 AfE1=130[=])

6 months (130 times in 189 days)

REHE

TE5fE/B . 5H/8

7h/d, 5 d/w

EEEEHIED




HEREH

WERESTID D FDEEO GEREE). 0(Fro/ \—xHRE) &
U 50 ppm IZ, 7B§RE/B . 58 /38, 6 AMREL-. RREUV
FTROFEEHREMEFLIz, AR TR RERMLUI, BIIRE
ICIEZER T, REZERRUVTILAYKRR I 74— RUME
TIVASUBE VEVEEMNS D RATS S —HEREAIELT, #
TEHREEE (. DR R, Bl BREUER) €8E
L. BRI E A IR (RIEMR. BRE VR REL.
ChL EDERIZEL,

Groups of 3 male and 3 female rabbits were exposed to 0
(unexposed), 0 (chamber exposed) and 50 ppm vinyl chloride
for 7 hrs/day, 5 days/week for 6 months. Growth and mortality
records were maintained. Urine was obtained at the end of the
study. At sacrifice, serum was obtained to measure urea
nitrogen and alkaline phosphatase and serum glutamic pyruvic
transaminase activities. Terminal organ weights (lung, heart,
liver, kidney, spleen and testes) were obtained and tissues
(minimum kidney and liver) were saved for microscopic
examination.

No further information supplied.
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RE. RERNE

S, kS

BRRFTR (EEE. fTROAERR
b i)

BRI PRI R (AR, FEE)

MFPRIFTR (AR SEE)

MERECFHTR (RER, EE

&)
REBEFR (RER, FEE)

LR CE), BT R

BIRATR (RER, FEE)

(PR

RIERRPHRRE (RER EE

E)
ERICERSN-8

A RIbH
DY XEL2FEIN R RERVIRTRIIEE THoT-. R |All rabbits were normal in appearance, growth and mortality.
BEFHFREHENTH 1=, 50 ppm IZRZEL=VHFDIME |Urine values were within acceptable limits. Serum urea
REZRRUVTILAHIRRT 72— RUSGPTEM (X AEE |nitrogen and alkaline phosphatase and SGPT activities of

IR ERNICH>Tz. ARFBEMRE. BEHEXNEERUFEEMBIFT [rabbits exposed to 50 ppm were within acceptable limits.
RIZEETH-=. Gross pathology, relative organ weights and histopathology

were normal.

&R e

NOAEL (NOEL)

LOAEL (LOEL)

NOAEL/LOAEL® # 1R L

It i ONOAEL(LOAEL) DiE L VEE

R

() IR CIEREEHY (2) valid with restrictions
{25814 D HI BT AR HL
Huels AG Marl Huels AG Marl
H B EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA ST Ak (FT3C k) (130) (130)
[[E=Z
SHERMEA
CASES
MEZE
SR
ik e
Hik/HARSAY s other
GLPE & T—HEL no data
HEBREToE 1961 1961
SRR (58, M) 1R F¥f T —HEL dog Strain : no data
TR (M. I F) M male/female
P 100 ppm (0.256 mg/I) 100 ppm (0.256 mg/1)
K52
KR (MR DEEk
AR (K
BERH BA inhalation

R EREF (i o HANIE

AY. BUE R

yes, concurrent no treatment

% 58I (A) (OECD422% T. #& |64 A (204H) 6 months (204 days)
SHMOT—4ENHS5E. &

EE5 )

B E4EE 7E[E/B.58/8 7h/d, 5d/w

EEHRE (H)




IEEIBED A XDEE0 GERTE). 0(F v/ \—xtHEE). 100
X% 200 ppm 2, 78R/ B. 58 /88, 64 AEREL=. K
RURCRDEHEEMELZ, EIXOFEEREN. &8
35HAKICERL. RIXDIFBEELSBEONBELIZ, &
BRIRUE THOMKZMREEZEHDOAXIZDNTIT>
1o BRI TEICIRAHERMU I, SIREFCHMFEZST, R
RERRUTILHIRRI7A—E, ET ILEAIVEEELEY
SV RTIS—ERUVIMES VA EEA XY ORFEEN S

Groups of 1 male and 1 female dogs were exposed to 0
(unexposed), 0 (chamber control), 100 or 200 ppm for 7
hrs/day, 5 days/week for 6 months. Growth and mortality
records were maintained. The liver of each dog was biopsied
prior to exposure and after 3.5 months of exposure, hence the
liver of each dog served as it's own control. Pre—exposure and
terminal hematological determinations were made on all dogs.
Urine samples were obtained at the end of the study. At

HERSMH AT7IF—EESEREL =, R THBEEE (fli. O, BF  |sacrifice, serum was obtained to measure urea nitrogen and
. Big. BRERUHR)FRIEL., BEMBERERICHR (& |alkaline phosphatase, serum glutamic pyruvic transaminase
1ERR . B & ORTF R #1R 7L 1=, and serum glutamic oxalacetic transaminase activities.
UL EDIERIEAL, Terminal organ weights (lung, heart, liver, kidney, spleen and

testes) were obtained and tissues (minimum kidney and liver)
were saved for microscopic examination.
No further information supplied.
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AERIGH
200 ppm: 200 ppm:
AXFEHELNE . RERUIRTEIKEE THor=, 200 All dogs were normal in appearance, growth and mortality.
ppm [CRBLI=AXOMEBERZZRR VT ILAHYRAT7HA— [Serum urea nitrogen and alkaline phosphatase, SGPT and
. SGPTRUSGOTE (X HFREHE A1, MiKF /8T |SGOT activities of dogs exposed to 200 ppm were within
FA—A BREENEE. ARREMRERVREABFATRIL |acceptable limits. Hematological parameters, relative organ
EETHT=, weights, gross pathology and histopathology were normal.

. 100 ppm: 100 ppm:

ER AXFEHELNE . RERUIRTEIFXEE THo1=, 100 All dogs were normal in appearance, growth and mortality.
ppm [CRBLI=AXOMBERZZRR VT ILHYRRAT7HA— [Serum urea nitrogen and alkaline phosphatase, SGPT and
. SGPTRUSGOT;E X (X HFREEA o1, MiKF /8T |SGOT activities of dogs exposed to 100 ppm were within
FA—A BREENEZE. ARREMRERVREABFRTRIL |acceptable limits. Hematological parameters, relative organ
EETHT=, weights, gross pathology and histopathology were normal.

HE R

NOAEL (NOEL) NOAEL : = 200 ppm NOAEL : = 200 ppm

LOAEL (LOEL)

NOAEL/LOAEL D E 1Rl

It i ONOAEL(LOAEL) DLV

SRR

S8 () HIRCIEREEHY (2) valid with restrictions
{E58 14 O HI BT IR HL
Huels AG Marl Huels AG Marl
H B EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA ST Ak (FT3C k) (130) (130)
[[E=
SHERMEA
CASES
HHEEE
AR
ik e
HikAHARSAY s other
GLP@#E & T—HEL no data
HEREITOE 1961 1961
SRR (B B 1R R T —HEL dog Strain : no data
PRI (M. F) ] male/female
BEE 50 ppm (0.13 mg/1) 50 ppm (0.13 mg/1)
KRS (MR D EEk
AR ()
BERH BA inhalation

R EREE (i o HANIE

Y., BOEXE

yes, concurrent no treatment

B 5 R (B) (OECD422% T, %
SHEOT 2SN HLEE. R
E#&5HIR)

64 B (189 A& I=130[m])

6 months (130 times in 189 days)

BE5HEE

785/ H. 58/8

7h/d, 5 d/w

EEEEHIED




IEHEIBED A XDEE0 GERTE). 0(F v/ \—xH8E) X
50 ppm 12, 7B5[E/B. 58/58., 65 AE&EEL=. RERUIE
TEROIEHFREMIFLE BMXOFEERERICER Lz, I
REERRIE (X3h BRICA XEFZ DN TIT oz, SAERIR THE
IZPREEERIMLT, BRI MEEET. REERZRUTIL
HIRRI7E—E ., MET IVASUEEE ILE VNS VAT
FT—ERUVMEY LAV EA TV ORISR TSI —C

Groups of 1 male and 1 female dogs were exposed to 0
(unexposed), 0 (chamber control) or 50 ppm for 7 hrs/day, 5
days/week for 6 months. Growth and mortality records were
maintained. The liver of each dog was biopsied prior to
exposure. Hematological determinations were made on all dogs
after 3 months. Urine samples were obtained at the end of the
study. At sacrifice, serum was obtained to measure urea

SHERE SEHMERELRE, R THIBEEE (. DiE. FFiE. BiE. 1808 nitrogen and alkaline phosphatase, serum glutamic pyruvic
RUFBE)ZAEL. BMERERICHS (RIER. BiER Y |transaminase and serum glutamic oxalacetic transaminase
g 1R EFEL =, activities. Terminal organ weights (lung, heart, liver, kidney,
Zh U EDIERIEEL, spleen and testes) were obtained and tissues (minimum kidney
and liver) were saved for microscopic examination.
No further information supplied.
#fEtF R0
# |—
RE. AEHENE
EEEE . k=

BRKRFR (EEE. fTROAERR
b i)

BRI PRI R (AR, FEE)

MEPRIFTR (AR SEE)

J}E;ﬁi{tﬁﬂ’iﬁﬁﬁ(%$$~ S

REBEFR (AR, FEE)

LR CE), BT R

BIRATR (RER, FEE)

B E

[
REBRBPHTR (REX . EE

E)

ERICERSNT-E

A RIbH
ARNEI2HEENR . RER VT RIKXERE THoT=. 50 ppm [All dogs were normal in appearance, growth and mortality.
IZREBLAXOMBERFZZZRUVTILAYKRRAT78—E .  |Serum urea nitrogen and alkaline phosphatase, SGPT and

. SGPTRUSGOT;E LA BEHENIZHo1=, MERF/V5A— |SGOT activities of dogs exposed to 50 ppm were within

ER 2. BREHRNEE. NEREFERVHEEEHMZATRIZIEE |acceptable limits. Hematological parameters, relative organ
Thot=. weights, gross pathology and histopathology were normal.

& |

NOAEL (NOEL)

LOAEL (LOEL)

NOAEL/LOAELD #E FER B

i DNOAEL(LOAEL D EVE

R

ExEE (2) #HIRft CiEsEMHY (2) valid with restrictions

E5ETE D HIET AR B
Huels AG Marl Huels AG Marl

e EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| B Xk (ST 3CAR) (130 (130)

&%

AHERYER

CASES

T

IR

ik |

Hik AR5 ft other

GLP#E& T—HEL no data

MEBREToE 1961 1961

HERT (7B Bl EILEYVS R# T HEL guinea pig  Strain : no data

TR (B M. I F) it/ W male/female

e = 200 ppm, 100 ppm 200 ppm, 100 ppm

BE5E

FRAEE (R OEYE

R (A

B EREE RA inhalation

Wﬂ'ﬁﬁl:ﬁ?émﬁ ﬁ"L %mﬁﬂ?ﬁ yes, concurrent no treatment

R EHM (B) (OECD422% T, 3% |64 A (204H) 6 months (204 d)

S5HMOT—42ENHLEE. &

RESHRE)

REHE 78R/ 8 . 58 /38 7h/d,5d/w

115 53R (H)
10T, S MDEILEVFDEEZE0 FERTE). 0(F > /N\—%t |Groups of 10 male and 8 female guinea pigs were exposed to 0
BBE$). 100 X (& 200 ppm (. 7R/ 8. 58 /8. 645 A& |(unexposed), 0 (chamber control), 100 or 200 ppm for 7
Bl RERUBTEERDEREMIFLI-, B THIREEE  |hrs/day, 5 days/week for 6 months. Growth and mortality
(B, DR BFE. B, BIE R UFEE)ZBIEL. BMEEMRE |records were maintained. Terminal organ weights (lung, heart,

HERZ Y AIZHR (RIER. BREEVHE) #&EL=. liver, kidney, spleen and testes) were obtained and tissues

UL EDIERIFAL,

(minimum kidney and liver) were saved for microscopic
examination.
No further information supplied.




ﬁ%‘l‘#ﬂ’ﬂﬂﬁ

RE. AEENE

{EEIE . BRKE

FRPRAT R (BB, TR ORI
HA LR )

BRTIFAOFT R (AR, SEE)

MEPEIFTR (AR, SERE)

gliﬁfE{tE?E@FﬁE<%$$~ BE

RIEEFR (RER, FEE)

ST CR) | SET R

BIRFTR (RER, FEE)

e

E?%ﬂﬁﬁ%ﬁﬁﬁ(%$$~ S

SECEREIEE

AERIGH
200 ppm: 200 ppm:
ELEYMILHIEENE. RERURTERIXEFE THo=, |All guinea pigs were normal in appearance, growth and
REMANEE. ARMNFERRRWRBABZMRTRIXIE [mortality. Relative organ weights, gross pathology and
®ETHoT=, histopathology were normal.

SEIR 100 ppm: 100 ppm:
ELEYMILHEENE. RERURTERIXEFE THo=, |All guinea pigs were normal in appearance, growth and
REMANEE. ARMNFERRRWREBMEBZMATRIXIE |mortality. Relative organ weights, gross pathology and
®ETHoT=, histopathology were normal.

Em |

NOAEL (NOEL)

LOAEL (LOEL)

NOAEL/LOAELD HE FER B

i DNOAEL(LOAEL D EVE

R

ExEE (2) #HIRft CiEsEMHY (2) valid with restrictions

{ERE1E O HBTAR AL

Huels AG Marl

Huels AG Marl

HH B EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA 3k (GT3TER) (130) (130)

{52

HERYES

CASES

HMEE

AR

& e —

Hik AR5 ft other

GLPE& T—HEL no data

HEBRETOFE 1961 1961

HERT (7B Bl EILEYE R T —EL guinea pig  Strain : no data

TER (it - M M- F) it/ i male/female

wE5e 50 ppm (0.13 mg/1) 50 ppm (0.13 mg/1)

FRAEE (R OEBYE

R (EK)

RERER

"A

inhalation

AERE Y HE

Y. BNE R

yes, concurrent no treatment

%58 (H) (OECD422% T, %
EHMOT—4E0HHIBE. &
Rz 54

64 A (189 A fEI1=130[=])

6 months (130 times in 189 days)

RE5H8E TE§RE/8 . 58 /38 7h/d,5d/w
El{E HAR (H)
MR 12EDEILEVFDEEEZ0 FERFE). 0(F v /A—xtB8 |Groups of 12 male and 12 female guinea pigs were exposed to
%) X% 50 ppm 12, 7EEf8/B. 58 /38, 65 BEIRELT=. B |0 (unexposed), 0 (chamber control) or 50 ppm for 7 hrs/day, 5
RRUBRTCRDIEFEMHIFL - B THBEEE (. . |days/week for 6 months. Growth and mortality records were
. B, Big. BRRERUBR)ZAEL., BEMBERERICHES |maintained. Terminal organ weights (lung, heart, liver, kidney,
HEREH (RIEMR. BRE VIR R FL=. spleen and testes) were obtained and tissues (minimum kidney
Chl EDERITA, and liver) were saved for microscopic examination.
No further information supplied.
#fatF R0
RE. AEENE
EEEE . KE

RRFTR (ZEBE. fTRORR
HA SR D)

CRETL G TS N 15

MiEZFHRTR (AR, BERE)

J}E;}?ﬁfﬁtﬁﬂﬁﬁﬁﬁ(%ig‘l S

REBEFR (RER, FEE)

LR CE), ST R

BIRFATR (RER, FEE)




[

E?ﬁﬁﬁ#%ﬁﬁi(%i%& S

ERICEREN-E
AEREHE
EILEYVMEIZHIELN R RERURTRIZERE THo=. |All guinea pigs were normal in appearance, growth and
HEENEE. ARMWKFENRRWHREEBFHFTREXE |mortality. Relative
SEIR HETHoT=, organ weights, gross pathology and histopathology were
normal.
55 ]
NOAEL (NOEL)
LOAEL (LOEL)
NOAEL/LOAEL ) #E FE R L

I HE DNOAEL(LOAEL) D ELVE

EIR

(2 R TIEEEHY

Bt
{ERETE O HIBTAR AL

(2) valid with restrictions

Huels AG Marl

Huels AG Marl

H B EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA Xk (GT3CER) (130) (130)

| [EE

HEBYMER

CASES

fEE 54EE = JLH X [EChemical Plant, Tarnow 7hi—5 > RIZEYHE  |Vinyl chloride gas was supplied by Chemical Plant, Tarnow
ASh, #iE9.7%THo1=, Poland and

was 99.7% pure

EE

ik e

HikAHARSAY

GLP#E& T—HEL no data

HERE T F 1980 1980

HEAT (T R vk Wistar rat Wistar

PRI (M. - F) i male

BEg 50, 500, 20000 ppm 50, 500, 20000 ppm

FREH R DY

A A

B4R ®RA inhalation
xR ICxi 9 S0 Y yes
%58 (H) (OECD422% T, &% (104 A 10 months
S5HMOT—42ENHE5E. &
5 EM)
e gEm 5B5fE/B . 58 /58 5hr/day, 5 days/week
El{E HARE (H)
HEDWistarR 5wk (24 B, 180-220 g) 2850C 3 D4EEIZ4  [Male Wistar rats (2 months, 180-220 g) were divided into 4
1T, BERRIFEILE =)LE50, 500, XI& 20000 ppmlZ, 104 [groups of 85 animals each and were exposed to air or 50, 500,
AR, 58RI/ B.58/8. BELT=. RAF Y2 /A—RODIEIE [or 20000 ppm vinyl chloride for 10 months, 5 hours/day, 5
EZIVEEE . ARYATRISDI2KYER . BERLT=, AE [days/week. Vinyl chloride concentration in inhalation chambers
RUTEZACLICEERLI-, RBAEUVRZEHMED 1. 3. |was checked daily by gas chromatography. Body weight and
6 RU 10 7 BIZ, MRBRUVRBHZIZRIL LT, *EBEES |behavior were recorded weekly. Before and during 1, 3, 6 and
Pt % U500 ppm K 182000 ppm Z=ZEEF DS Zx—#REZHTIZHEL [10 months of exposure blood and urine samples were taken
SER T BEBOEHIT, RUBEDI0ZLLITTEERE®R  |and analyzed. Five control rats and five exposed to 500 ppm
15, 3, 6, RV 104 AICERL. %4 RIEMHEMBFAICHR |and 20000 ppm were subjected to x—ray analysis. Seven
Bl HEHOEHAC RURBE O DATIEE3. 6 & |treated rats per group and 10 or 11 control rats were
U 10 4 B CIREL . g EE R~ 1=, sacrificed after 1.5, 3, 6, and 10 months of exposure and
tissues were examined histologically. Livers from 4 treated
rats per group and 6 controls were taken at 3, 6 and 10
months and were examined ultrastructurally.
EHEROEIE. EFDO LD (F-2E) [Z&oT. Student |Differences between means were analyzed using the Student’s
Dt-1RTE XL Cox—CohranDt-1REZFHLNTHEMLT=, E®D |t-test or Cox—Cohran’s t-test depending on the ratio of
HEtahn e T—RIFhA-ZR/REICKYEFLT=. population variances (F-test). Frequency data were analyzed

GBS
RE. RERNE

N

by the chi-square test.

RS, kS

RRFTR (ZEE. fTRORER
HA SR D)

L A<F (B

ARRIFAPT R (R, FEE)

MEFRIFR (AR, SERE)

J’J;EL;;&EHI:#E‘JFEE(%ES‘& S

REBEFR (RER, FEE)

LR CE), ST R

Bl R (RER, BEE)

(PR
RERRPHRRE (RER EE

B




ERICERSh-8

AERISH

R

Eam

NOAEL (NOEL)

BIEEZLOANDEEICREIN-IVHBHREEL
THRERDERL, BELEBYOKREH DR TIE. .
. BEEECLEOENEEDEBMAASN, F=. & A
EROHYTIIBRANES(TEML, BIZTREIZKD
SR ([EHDNGEN Tz, RED6S AHIZIZHE ICHEBPEMNE
EFER= SN A of=, 500 XI% 20000 ppm (264 A UL L REE
LB CILAT AR O £ 2 B U BT RS OO #1489 R R MR 0D 18
FEMERER SN =, Ch oM ZEEIE50 ppm 12104 A RBRICH
EZINT=, 500 ppm 2107 B RFBINI=SVMIIEFERFER
BER~NDBENBDONT, BILEZLICRE (FAIh DR
Ed) LB TIE. 35 A LRSI RO MM EZ LR
Shit=, 50 ppm [CRBSN=1HIDSVFRUEEEZILD
20000 ppm (21047 A REBSN-FIEER T, FRICIRIERRSS
EtE AR ERL TLV =,

NOAEL : < 50 ppm

Rats exposed to any concentration of vinyl chloride lost weight
over the course of the study. Relative weights of spleen, liver,
kidneys, and heart were elevated in most groups of treated
animals, and relative testes weights of high dose animals were
elevated. There was no effect of treatment on bones. No
histological changes in organs were observed before 6 months
of exposure. Increased liver cell polymorphism and proliferation
of reticulo—endothelial cells of the liver were observed in
animals exposed to 500 or 20000 ppm for 6 months or more.
These changes were observed after exposure to 50 ppm for 10
months. Damage to spermatological epithelium was noted in
rats exposed to 500 ppm for 10 months. Ultrastructural
changes in the liver were observed starting at 3 months in
animals exposed vinyl chloride (any concentration). One rat
exposed to 50 ppm and another exposed to 20000 ppm vinyl
chloride for 10 months developed adenomatous nodular
hyperplasia of the liver.

NOAEL : < 50 ppm

LOAEL (LOEL)

NOAEL/LOAEL® ¥ FE AR HlL

It i DNOAEL(LOAEL)DELVE

ER

(1) HRRA<EREEHY

(1) valid without restriction

EEtt
S8 D HIWIRRL
Higg

5| FASCAR (FEXER) (134) (134)

EE

HERYEH DTS other TS

CASES

HHEE

IR BIEEZILDOE/T—DHEBRSN T, monomeric vinyl chloride was examined
HiE

Hik HARSA fh: T—2EL other: no data
GLP#E& [ no

HERE T 1968 1968

HEAT (T R vk Wistar rat Wistar

TR (B M, BE:-F) 33 male

BEE 2.5 2%& % = 25000 ppm 2.5 Vol. % = 25000 ppm

FEREH ) DEWH

A A

BEER |RA inhalation

SERE I T 0 L no

B 58I (B) (OECD422% . 1% (58 /8. 4B 5 days / week for 4 weeks
S5HMOT—4ENHE5E. &

5 EM)

BEBE 3.5RF 3.5 hours

[E{E#AE (H) REZOBZUR - ThEh. 2-4BRU13H Post obs. period : 2 — 4 days and 13 days, respectively
SLEREN

ffEtFRo 0

=3
i

e FEENE

St
'

S, kS

PRPRAT R (BB, TR ORI
H LR )

B
REIFHR (RAEE, EERE)

MEPEIFTR (AR, SERE)

g;§£E1tEEE@FﬁE(%$$, S-S

REBEFMR (EEER, FEE)

SETH(E) | SET R

Bl R (RER, FEE)
G

fdids 5 8
REMRBIFHATR (REE . EE

&)

ERICERSh -8

AERGH

R

FEE

NOAEL (NOEL)

SIOENYIREL =, F5R: THICELL BHE, KER
E. MERFRUVRD/NFA—RFETEETH-,

NOAEL : 25000 ppm

Five animals were exposed. Result: No changes in behavior;
Feed consumption, weight development, hematological and
urinary parameters were all normal.

NOAEL : 25000 ppm

LOAEL (LOEL)

NOAEL/LOAEL D ¥ FE AR HlL

It HE DNOAEL(LOAEL) DELVE

ERR

(2 HRFTEEMEHY

EREtt
{ERE D HIWIIRERL

(2) valid with restrictions




Hoechst AG Frankfurt am Main
Huels AG Marl

Hoechst AG Frankfurt am Main
Huels AG Marl

i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FSCER (FEXXER) (116) (116)

[

HERYMER fhDTS other TS

CASES

HEE .

ER BIEEZILDOE/I—HEHBRSNT-, monomeric vinyl chloride was examined

Fik e —

Bk HARSAY fh: T—2FEL other: keine Angaben

GLPHE& L\NVE no

HEBRE1To-F 1968 1968

BT (T B vk Wistar rat Wistar

TR G- M. - F) i3 male

w5e 2.5 %8 % = 25000 ppm 2,5 Vol. % = 25000 ppm

FREH R O

A A

B R RA inhalation

SHEREICx g S0 EL no

R 5 1A (B) (OECD422% T, % (58 /:E. 48R 5 Tage / Woche, 4 Wochen lang
S5HMOT—42ENHE5E. &

5 EM)

BRE5HEE 3.5B% 3,5 Stunden

EEERE (B) REZDHZR - ThEth. 2-4BRU13H Post obs. period : 2 — 4 Tage bzw. 13 Tage
SLER S

ﬁi?ﬂ‘]ﬂ@

RE. AEHENE

EEEE . k=

FRKFTR (EEE. fTRORERR
b i i)

EREIFAFT R (AR, FEE)

MEPRIFTR (AR, SEE)

MFEEEFHFRR (RER EE

&)
REBEFR (RER, FEE)

TR CE), BT R

Bl R (RER, FEE)

[

REMRBFHTR (REX . EE

)
ERICERSh -8

AEREHY
SIEDEMIRELT-, R 7T ILEL  EEEE. AE F|Five animals were exposed. Result: No changes in behavior;
ZE. MBEFERVRD/NGA—FEIETEETHoI=, Feed
SR consumption, weight development, hematological and urinary
parameters
were all normal.
et
NOAEL (NOEL) NOAEL : 25000 ppm NOAEL : 25000 ppm
LOAEL (LOEL)
NOAEL/LOAELD # E Rl

It i ONOAEL(LOAEL) DLV

SRR

EaEtt

(2) HR T TIEREMEHY

{ERE1E O HI BT AR AL

(2) valid with restrictions

Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main

Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main

Higg EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA Xk (GT3CHR) (135) (135)

IS

HEEMER TS other TS

CASEE

HHEEE

SEIR BIEEZ L DOE/I—HD RSN, monomeric vinyl chloride was examined

5i& _

Hik HARSA th: T—2EL other: no data

GLPE & [ no

HEREITOE 1968 1968

HEAR (L R0 Sl cat

TR (M B :-F) i male

rEE

2.5 25%& % = 25000 ppm

2.5 Vol. % = 25000 ppm




FREH (MR DEME

A (A

B iREE RA inhalation

STEREEICxE 9 S0 &L no

R 51 (B) (OECD422% T, % (58 /:E. 48R 5 days / week for 4 weeks
S5HMOT—42ENHL5E. &

KI5 HR)

BEHEE 3.5B% M 3.5 hours

EEHARE (B) REEROBERYRE : 2-48 Post obs. period : 2 - 4 days
HEREN

#EtFRyn

[ES

RE. AEENE

BEEE . k=

BRRFTR (EEE. fTROAERR
b i)

BRI PRI R (AR, FEE)

MFPRIFTR (AR SEE)

MAERECFHTR (RER, EE

&)

REBEFR (RER, FEE)

LR CE), BT R

BB R (R, FRE)

i 28 B =
ﬁ?ﬁﬂﬂ‘-ﬁ?ﬂ‘]ﬁﬁﬁ(%ii’?s\ EE

SECERAEE

AERIGHE

QDY RTELT=, R 1FEEDRINIIEDRFERICKR |Two animals were exposed. Result: 1 cat died after 13

BEXRXRUVREZFEEDM A TRLE Lz, MEKRUVRD/S |exposures with
e A—BFEETHof=-, AEBEDPICEEDREINEEINT-, |bronchitis and peribronchial pneumonia. The blood and urine
ER parameters

were normal. During the study, slight salivation was observed.

e )
NOAEL (NOEL)
LOAEL (LOEL)
NOAEL/LOAEL® # 1R L

It i ONOAEL(LOAEL) DiE L VEE

ER

5N () KR TIEREEHY (2) valid with restrictions
{25814 D HI BT IR HL
Hoechst AG Frankfurt am Main Hoechst AG Frankfurt am Main
Huels AG Marl Huels AG Marl
Higg EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCER (FT3C k) (116) (116)
lES
SHERMEA TS other TS
CASES
MEZE
JERR BIEEZILOE/I—HDHBRSN T, monomeric vinyl chloride was examined
5 e —
Bk HARSAY fth: T—2EL other: no data
GLPE& [ no
HEBRETOLE 1968 1968
HERT (7B Bl AX E—=FJJL dog Beagle
TR (it - M M- F) i male
w5e 5 2%& % = 50000 ppm 5 Vol. % = 50000 ppm
ZHESH (M) O
AR (181K)
B EREE RA inhalation
SRR ICxT 9 S0 |\ no
R 55 (B) (OECD422% T. % (58 /:E. 48/ 5 days / week for 4 weeks
S5HMOT—42ENHLEE. &
R 5 HRE)
BEHEE 3585 3.5 hours
EIEEAME (B) REZOBZURM - ThTh.2-4HRU13E Post obs. period : 2 — 4 and 13 days, respectively
AEREN
#atF a0
B I ————
RE, AEENE
EEEE . KE

BRRFTR (EEE. fTRORERR
b i)

BREI PRI (AR, FHE)

MiEZFERTR (AR BERE)

MmEEEFHFRR (EEER. R

&)




RIEEFR (RER, FEE)

SETH(E) | LT B

BRI R (AR, FEE)

[

E?ﬁ%ﬁﬂ‘-ﬁ#ﬂ‘]ﬁﬁi(%i&i S

ERICERShE-E
AERIGH
2BENEYIRBEL-. R BREDICBREDREHIEREIN [Two animals were exposed. Result: During the exposures,
- f=c BEDEREEMAHDNT=, MBREVRD /NS A—EILIE (slight salivation was observed. There was a slight body weight
ER ®ETHoT=, gain. The blood and the urinary parameters were normal.
Em |
NOAEL (NOEL)
LOAEL (LOEL)
NOAEL/LOAEL D i E R il
i ONOAEL(LOAEL)DEWVE
SERR
5N () KR TIEREEHY (2) valid with restrictions
{2381 D HI BT IR HL
Hoechst AG Frankfurt am Main Hoechst AG Frankfurt am Main
Huels AG Marl Huels AG Marl
i EUROPEAN COMMISSION — European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCER (FEXER) (116) (116)
[
HERYME R fhDTS other TS
CASES
HMEZE
IR BIEEZLDE/I—DRESNT-, monomeric vinyl chloride was examined
7 B
Fik HARSA fh: T—2EL other: no data
GLP#E& [ no
AEBREITO-E 1968 1968
ECEC VL alazly guinea pig
EIC N D)
BEE 2.5 %8 % = 25000 ppm 2.5 Vol. % = 25000 ppm
FRZH (MR e
R (181K
BE R A inhalation
SERE I T 0 ;L no
B 58I (B) (OECD422% . 1% (58 /8. 4B 5 days / week for 4 weeks
S5HMOT—42ENHE5E. &
5 EM)
BEBE 3.5RF 3.5 hours
[E{E#AE (H) REZOBZIR - ThEh. 2-4B R U138 Post obs. period : 2 — 4 and 13 days, respectively
SLEREN
ffEtFRo 0
#E I ——
RE. AEENE
EElS . k=
BRRATR (EEE. TROXKIE
il i i)

ERTIFROFT R (AR, SEE)

MFPRIFTR (AR SERE)

MFEEEFHFRR (REER EE

)
REBEFR (EEER, FEE)

SETH(E) | SET R

Bl R (RER, FEE)

fdids = 8

REMRBIFHATR (REE . EE

E)
ERICERSh -8

AEREH
SEEDEMI_RTELT-. R 1TBICELLL {EEEE . AEF|Five animals were exposed. Result: No changes in behavior;
E. MERZRVRDNGA—RIFEETH>T =, Feed
SEIR consumption, body weight development, hematology and
urinary
parameters were normal.
i)
NOAEL (NOEL) NOAEL : 25000 ppm NOAEL : 25000 ppm
LOAEL (LOEL)
NOAEL/LOAEL #E i 18 L
It i DNOAEL(LOAEL)DELVE
R
(2) #HIRf CIEREMHY (2) valid with restrictions

1E181%
1S3 1E D HIHT IR L




Hoechst AG Frankfurt am Main
Huels AG Marl

Hoechst AG Frankfurt am Main
Huels AG Marl

i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| BTk (FT3CARk) (116) (116)

i

5-6 in vitrolBiGE=E

GENETIC TOXICITY IN VITRO

A BIETFRALEE

GENE MUTATION

RERMES DTS other TS

CASES

fEE BIEE =)L (FEEE99.9%) (A HEME LTI AR/ —)L (30 ppm). 7K [Vinyl chloride (purity 99.9%) was contaminated with ethanol (30
(20 ppm). &AL AF JL( 20 ppm) R U IEEFEHEME (K 5 ppm)Z |ppm), water (20 ppm), methyl chloride (< 20 ppm) and non-
EATULV=, volatile substances (< 5 ppm)

EE

ik e

ik HARSAS Ames FHER Ames test

GLPHE& T—HEL no data

HEBREITo-F 1975 1975

FASFIRE TA 1530, TA 1535, G-46. TA 1538

Salmonella typhimurium TA 1530, TA 1535, G—46, TA 1538

MR IIRER
RBEHILSHDEE HY/EL with and without
BE 02, 2 BU 20% v/vDRFPIEIEEZILEH BT, EEH [Concentration : 0.2, 2 and 20% v/v vinyl chloride in air or 0.083
10.083 MDIEIEE =)L M vinyl chloride in medium
RBLEMAE: #DBD-IV Svbk (n=3-5, 100-130 g) R Ui [Metabolic activation system: S9 supernatant or microsomal
OF-1 ¥R (n=3-5, 30-35 g)D AT, B UV BHE. ALY |and soluble fractions from liver, lung and kidney of male BD-IV
1% EFDRFAE (n = HERDSIEFEREZH/AY—LRUEE |rats (n = 3-5, 100-130 g) and male OF-1 mice (n = 3 -5, 30~35
HED A=, g), or human liver (n = 4) was used.
FYRBRUI IR0 ENNEEZILARREE 4> S 24 FT7 B REIL. 7=/ |Additional groups of rats and mice received phenobarbitone
INVER—)LF ) LZEERFIKD (1 mg/m)TERESE =, |sodium in their drinking water (1 mg/ml) for 7 days prior to
preparation of tissue fractions.
%5 TA 1530 (6.8 x 10%E8), TA 1535 (3.3 x 10¥E8) K U* TA |Administration: Strains TA 1530 (6.8 x 10*E8), TA 1535 (3.3 x
1538 (8.3 x 10+E8) D& B #k% . NADPHFE A T (pH 7.4) B US9 |10+E8) and TA 1538 (8.3 x 10%E8) were exposed to vinyl
SRERSME BLLIIOY—LEBES DEEXITEFET T, KRHEILE = |chloride (0, 0.2, 2 or 20% v/v) in air for 48 hr (37 degrees C) in
JL (0, 0.2, 2 X[& 20% v/v)Z4885RE (37°C) BELT-, the presence or absence of an NADPH generating system (pH
6RFMEIE. IEH T DIEIEE LB EIL0.04 MM, 04 mM BT |7.4) and S9 or microsomal fractions.
4 MMTH2 =, REFIBEDT 7 —2H TiTof=. EXFT [Concentrations of vinyl chloride in the incubation medium after
UNEERIEMICHEEFERET AEICKY . HIEDETFEEE |6 hr were 0.04 mM, 0.4 mM and 4 mM. Exposure took place in
WTLTRIELT=, ERFERBEDISA L., BIbLE = )LEEZ2[R |dessicators in the dark. Bacterial survival was determined in
EHL. ERCEHRL -, PBALIBLI=Y I RAHEDNSIKUG-46 |parallel by seeding bacteria on a histidine-enriched medium.
XIETA 1530 #IE#k (2-4 x 10+E7) #ifaZ ST BB KICIEIEL [For shorter exposures vinyl chloride was removed under
E=)L(0.083 M)ERMLT=, CDBEE&EEEEZRT T, 37EC. 30|vacuum and replaced by air. Vinyl chloride (0.083 M) also was
. EEL, added to suspensions containing S—9 from PB-treated mice
and G —46 or TA 1530 bacteria (2-4 x 10*%E7) cells. These
suspensions were incubated at 37 degrees C for 30 min under
02
fER
BT
REEEHYDBE
RBEHLELOBE |
ZERE
RECEHIEHY: 02, 2 XL 20%DIEILE = )LIZ48B5RIRE [With metabolic activation: The mutagenic response in all
L-2E#MTOEERMRIGITREFEILIZEYTTHELT-, |strains exposed to 0.2, 2 or 20% vinyl chloride for 48 hours was
TAIS3 0N R RN ERBE M RIGEETR L=, 2055 /EE = )LA®D |enhanced by metabolic activation. TA 1530 showed the highest
SH6EMEIZ. TAIS30DZEER M ML, EF. vk (E |mutagenic response. After 6 hr of exposure to 20% vinyl
THORBEDRASFAVRY PHFE S R NEER LI5S chloride, the mutagenic response for the TA 1530 strain was
12, 7. 4 (L5 IZEEMLT=, XL BB FED S EZFIML |enhanced 7-, 4— or 5—fold when fortified postmitochondrial
=B EI1CIE. ZERERMEOERIIZBOHSNEMN o=, SYRXIE |liver fractions from humans, rats or mice were added. No
REEEHYDES YIADIT/INILEA—)LETINE IS ERRMEDEEL1 5T enhancement of mutagenesis was noted when fractions from
40%FE THEMSE -, AN OEH/HLIEHF0.083 M DIEILE = |lung or kidney were added. Phenobarbitone pretreatment of
IWRUIT/NILEA— LRTE L=< RBEFEDIF L;ETHE |rats or mice increased the rate of mutagenesis by up to 15—
BL-HE. EEHEEOEMIERH SN oTz, 40%. No increase in mutation rate was noted in any strain
incubated with 0.083 M vinyl chloride in the medium and liver
supernatant from phenobarbital pre—treated mice.
REFHELZLOBES: REESELLOEHET T, 0.2, 2 |Without metabolic activation: Exposure to 0.2, 2 or 20% vinyl
X(F 20% DIEILE = )LIZ48BEREL=15E . SHERLT=2T |chloride for 48 hours in the absence of metabolic activation
DE/HCEREE (XML, TA1530NERRMRIGHAER |increased the mutation rate in all strains tested. TA 1530 s
e, LEEDBRETHARAREEED2.7, TXIX155(%%RL |howed the highest mutagenic response, with a 2.7, 7, or 15.5—
e f=o 206 RBLI-ERDTAI538HRIIC IS ERMEDHELIE |fold increase over the spontaneous rate at the aforementioned
REEMHGLOES MIEEHLNEMN DTz, 205 THOHE D EFFEIL86~131%T  |concentrations. No significant increase in mutation rate was
Hof=. noted in TA 1538 cells after exposure to 20%. Bacterial
survival at 20% was between 86 and 131%.
JERR
[l
BEFEREE 514 positive




EELGIT. BEPDEBILEZIAEEREZELHENHE
BHODE, BRI —XDEEE D LAEEIZ LY AEIZ SR ®
AORFTBHITLEDEDEBRRTIND, WSIXEDREREX

The authors state that the inability of vinyl chloride in solution
to cause mutagenesis may have been due to the rapid loss of
vinyl chloride in the liquid phase by diffusion into the

SRR B BE54T—4%RLTULEL, atmosphere. They do not present data in support of this
hypothesis

ExaE (1) #IRRAL<E%EtEHY (1) valid without restriction

1S58 O HIETAR R
PCA Services, Inc PCA Services, Inc

8 PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN

5| FA Xk (GT3CRR) (136) (136)

(=

RERMES DTS other TS

CASES

HHEE _
BEE =)L ($HFE99.9%) I(EFFEMEL TIT A/ —)L (30 ppm). 7K |Vinyl chloride (purity 99.9%) contaminated with ethanol (30
(20 ppm). &AL AF JL( 20 ppm) R U IEEFHEME (K 5 ppm)Z |ppm), water (20 ppm), methyl chloride (< 20 ppm) and non-

SR ATV, volatile substances (< 5 ppm) was tested

ﬁ;‘f o b = . .

Fik HARSA IHELE MR DB EFERET VA Mammalian cell gene mutation assay

GLP#E& T—REL no data

AHEBRETOF 1979 1979

M Y (T V9 Fr A ——X/N\LRZ—HARE V9 Chinese hamster cells

RBFEML (S DHE FY/EL with and without
BE . [P T5~30% v/v Concentration : 5 to 30% v/v in atmosphere
#RE(1.5 x 10%E6/FL—k)%Z . NADPHFEZ D TEEXILIETE |Cells (1.5 x 10%E6/plate) were incubated (in liquid suspension
HETFT,8KFI//NILESE—)L( mg/m)TTEFE. L& LT= [or 0.3% agar) with 0.75 ml S15 post—mitochondrial fraction from
BDVI X [XOF-1i#Z5 v DAFAESI15/RARSI ROV R 7E5 . |livers of BDVI or OF-1 male rats that had been treated with
0.75 m&EBEEL - (BB R I(F0.3%FEX IS A) , Z2(ZLT=T > [phenobarbitone (1 mg/ml) in drinking water for 7 days in the
F—BRIZTL—rZFBEL. 0. 5. 10, 20 XIX 30% v/v @ |presence or absence of an NADPHgenerating system. Plates
BAEEZILIZREL BT L—RIELE =)L XIEH 00 |were placed in an evacuated dessicator and exposed to 0, 5,
TULUIZRELT=, EIF20-302RICKKEIZLEDESAZEL (10, 20 or 30% v/v vinyl chloride. Additional plates were
T=0 5. 10 X% 15 il Q7TC)RTEHR . RREEZTPREL. Z |exposed to vinylidene chloride or chloroprene. Pressure was
K[TEHL., HIlEZ ZEX L THEEAERML -, #i2 |adjusted to atmospheric after 20-30 min. After exposure for 5,
HHEFT v L=Y100EDNIBL-H2Z7BREEET S |10 or 15 hr (37 degrees C), vapor was removed under vacuum

HEREH CEIZKYBRIELz, ZERETvEAICAVLSN A and replaced by air, cells were washed twice, and fresh

Tavadifzt2 x 10 xE4 KU 10 #E5 EO#MEETL—FL
1=. 48EE R D FIRFERIEL . 20 ug/ml D -FHIT 7=
(AZA) X[E1 mM D731 (OUA) ZFEEHIZFIL =, 14K
[£5-7TH#ICK L=, AZAXIFOUATEFNZE LB 12K 14
B#&IZ. WLFr—%2EEL. T LY EBEL,

t
EHYDISE

medium was added. Cytotoxicity was determined by culturing
100 treated cells/dish for 7 days. Cells to be used in
mutagenesis assays were plated at 2 x 10 *E4 and 10 *E5
cells per dish. After an expression period of 48 hr, 20
micrograms/ml 8-azaguanine (AZA) or TmM ouabain (OUA)
were added to the culture medium. Media were changed after
5-7 days. Cultures were fixed and stained with Giemsa after
12 and 14 days

treatment with AZA or OUA, respectively

FEL DI E

3

EEHYDES

e
_

FELDISE

SI5MEFET T BIEEZILICEEL-MATE. ZEDHE
EDEM, H2ExBEHE LR ST FRESNG
Motz T/ NV F— LRTRELI-5 Y rHEDSI5EEL
BARITEXPICEELI- AT, 206EILEZLADR
T L. AZAR VOUAEHMEIZE T, FNEN 305K U3%D &
REERPELZFELf-, RAEEDE RIS RKRE Hh THRERE
. BEXEHTI0-156RMEZICHRTESN Tz, BI1EE=)L(5-30
%) CoRRMEIN - BB R TPOMBOEERVEFEREA

An increased rate of mutation or cytotoxicity over controls
was not observed in cells exposed to vinyl chloride in the
absence of S15. In cells suspended in liquid or agar containing
S15 from phenobarbitone pretreated rats, exposure to 20%
vinyl chloride induced a maximal mutation rate of 30% and 3% in
AZA and OUA resistance, respectively. Maximal rates of
mutation were observed at 5 hr in liquid incubation and 10-15
h in agar incubation. The mutation and survival rates of cells in

TR ERENTHT-. liquid suspension that were treated with vinyl chloride (5-30 %)
30% (51EDAZAR D AEQOUAERHMOIO=—) [CRESIN 1= |for 5 hours were dosedependent.
HBOEEDEEIL. BAFRENLTHEED10-20EKEHN > [The mutation frequencies of cells exposed to 30% (51 AZA and
f=o 0. 5. 20 XI[% 30% DiEILE =)L THRRGAIBL=#RE D |4 OUA resistant colonies) were 10-20 times greater than
HEFREIL, FNFN100%. 90%. 70% B 50%TH>o7=, spontaneous rates . The percent survival of cells treated with
0, 5, 20 or 30% vinyl chloride for 5 hours was 100%, 90%, 70%
and 50%, respectively
BIETRAZE [ElEa positive
JERR
S5t (1) HIFRZELIEFEHEHY (1) valid without restriction
ERETE D HI TR
PCA Services, Inc PCA Services, Inc
g PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FASCER (FEXCER) (137) (138) (137) (138)
[
EEEES [fbDTS: 2-H00TFL A F LR RU2-VO0F7R7 JLTE [other TS: 2—chloroethylene oxide and 2—chloroacetaldehyde |




CASES

EE

ER

Bk A

Fik  HARSA HELE MO EEFEESAR Mammalian cell gene mutation assay

GLP@E & T—HEL no data

REREITOE 1975 1975

MK IIRER

HREBFHIL(SODEE

AEREM

&R

FEETES

[KBEEHYDISE

RBEFHLGLOBE |

| ZERIE

[ REFEEHYDIHE

KRBEFHLELOBE
2-JO0IFLUAFIRRU2-2007 7 IILTERMD2D(E |Chloroethylene oxide and 2 —chloroacetaldehyde, two possibly
BIEEZ L DBSENAEDHDIREMTHY. in vitro T  |carcinogenic metabolities of vinyl chloride in mammals, caused
Fr A Z—XNLAZ—VIAREIZHEINT, 8-F7HSJ F7=- |adose-dependent induction of 8—azaguanine— and ouabain—
B 97 NA-BHREDERAD BEREMNLFELXLEL |resistant mutants in Chinese hamster V79 cells in vitro. Up to

AR Tzo YR RUENTORBIEILE Z LR BMIE. 2-9A0IT4S |one-hundred—fold higher concentrations of 2-chloroethanol or

;}—}Lﬁ;éb\lat%/an OFFEE D100 REETTENRT
o7z,

iy
c
E:}4

monochloroacetic acid, a urinary vinyl chloride metabolite in
rats and man, were inactive.

BETERER

R

ExEE (2) #HIRft CiEsEMHY (2) valid with restrictions
{S5aM D HI TR L

HB

5| FA 3k (GT3TER) (139) (139)

ES

HEMES DTS other TS

CASE S

TEE

ER

Bk |
ik HARSAS Ames FHER Ames test

GLP#E& T—EL no data

HEREITo-F 1976 1976

MR X ITREE

FXIFIRE TA 1535, TA 100, TA 1537, TA 1538, TA
98

Salmonella typhimurium TA 1535, TA 100, TA 1537, TA 1538,
TA 98

HEBEME (SO DHE

T—5EL

no data

HERE BRE . Bihd 0.022 M VC Concentration : 0.022 M VC in medium

HPEIE

REFEEHYDHE

REFEHLLOEE |

ZEFE

REFEEHYDHE

REEHLELOEE

SERR

i e —

BIRFRAZE £33 negative

AR

ERELE (2) HIRft ClEsEMEHY (2) valid with restrictions

ERETE D HI TR
Huels AG Marl Huels AG Marl

e EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FASCER (FECER) (140) (140)

=

HERYER DTS other TS

CASES

HEE
VC (A §ti%): 7K 100 ppm, HCI 2 ppm, Fe3+ 0.5 ppm, 7tk [VC (impurities: water 100 ppm, HCI 2 ppm, Fe3+ 0.5 ppm,
FILTER 5 ppm. ZEFLY 2 ppm, 1.3-T2ZIT 10 acetaldehyde 5

TR ppm. Z00OFL Y 5 ppm) ppm,) acetylene 2 ppm, 1.3-butadiene 10 ppm, chloroprene 5

ppm

HiE

Bk HARSAY BLEEFEETvEA Yeast gene mutation assay

GLPEE& T—AEL no data

HEBRE1To-F 1976 1976

R (TR Schizosaccharomyces pompe (SP.198) Schizosaccharomyces pompe (SP.198)

HEBLEMAE (S9) DH

aqY/8EL

with and without




HEREH

BE : f$5 BU 50 % v/v VC
EMER: IORFHEKOFRS
% BARERLTCAL-EERBRAXESY.
37°CT30) ~ABE R L,

R DOVCREIFX T TN, 16148 mM,

Concentration : 5 and 50 % v/v VC in air

Activating system: purified microsomes from mouse liver.
Method: Test gas mixture bubbled through the suspension.
Incubation for 30 min to 4 h at 37 degree C.

VC concentration in the medium 16 and 48 mM, respectively.

t
tHYDIGE
FELDIEE |
t
EhY DIHE
FELDIEE
8. IHORF/OY—LRAEZERMLI-BEDH . ZEE [Results: mutagenic activity (foreward mutation) only when
SRR [RHEENE (FEER) HY mouse liver
- microsomal preparations were added.
[t
BIEFRAZE [EIES positive
AR
[ (2) HIRRft CIEREMEHY (2) valid with restrictions
B8 D I ETIR ML
Huels AG Marl Huels AG Marl
H i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCER (GTX k) (142) (142)
| [EE
HEBYMER DTS other TS
CASES
HMEE
VC (F§t%): 7K 100 ppm, HCI 2 ppm, Fe3+ 0.5 ppm, 7tk [VC (impurities: water 100 ppm, HCI 2 ppm, Fe3+ 0.5 ppm,
. FILTER 5 ppm, ZHEFL 2 ppm, 1.3-TEZIT 10 acetaldehyde 5
R ppm. 007 L > 5 ppm) ppm, acetylene 2 ppm, 1.3-butadiene 10 ppm, chloroprene 5
ppm)
Fik A —
ik HARSA BREEFEETvEA Yeast gene mutation assay
GLPEE& T—REL no data
HERE{ToF 1977 1977
MR (LR Schizosaccharomyces pompe (P1 ) Schizosaccharomyces pompe (P1 strain)

REGEMEIE(S)DEE

AY/EL

with and without

HEREH

BE o 16 ~48 mM

EHAER: YORFHEEOERIIOV—L

Hik: BAREBEL TR HBARESYMGRMLES
90— LRBROFE/FEFET).

37°CTIRERIEE,

BB OVCEEILZENAZTh.0, 16, 32, 48 mM,

Concentration : 16 to 48 mM in medium

Activating system: purified microsomes from mouse liver.
Method: Test gas mixture bubbled through the suspension
(with/without

microsomal preparation added).

Incubation for 1 h at 37 degree C.

VC concentration in the medium 0, 16, 32, 48 mM, respectively.

:  ———
tHY DB S
ét;l,o)i%ﬁ |
tHY DB S
EELDIHE
FER . ANL-3/0V—LRANROGFEAETC.VCIXZEER [Results: VC mutagenic (foreward mutation) with microsomal
Y HREEER)FY, preparation
R added.
A |
BIETRAZE [ElEa positive
JERR
S5t (2) HIFR TIEFEHHY (2) valid with restrictions
ERETE D HI TR
Huels AG Marl Huels AG Marl
e EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCER (FEXER) (143) (143)
EE
HERYER DTS other TS
CASES
HMEE
VC (A §ti%: 7K 100 ppm, HCI 2 ppm, Fe3+ 0.5 ppm, 7tk [VC (impurities: water 100 ppm, HCI 2 ppm, Fe3+ 0.5 ppm,
o FILTER 5 ppm. ZEFLY 2 ppm, 1.3-T2ZIT 10 acetaldehyde 5
ER ppm. Z8ATL Y 5 ppm) ppm, acetylene 2 ppm, 1.3-butadiene 10 ppm, chloroprene 5
ppm).
A e —
Bk HARSAY BEEETEERAR Yeast gene mutation assay
GLPE & T—aEL no data
HEBRE1To-F 1976 1976




ZEEAE DY)

Saccharomyces cerevisiae (D4)

fHRaK R IR ER
KRBEFEHIESHDEE fY/ &L with and without
BE . fth5 R 50% v/v VC Concentration : 5 and 50 % v/v VC in air
Hik BARERAL TR EHBRARES Method: Test gas mixture bubbled through the suspension.
SRERS M OVCEEIEZNF ., 16 R T48 mM, VC concentration in the medium 16 and 48 mM, respectively.
37°C T30 ~ 4R IS &, Incubation for 30 min to 4 h at 37 degree C.
R
| Hfe 2 12
REEHEHYDIGE
REFELELOBE |
| ZERIE
REEHEHYDBE
RBELEMLLDIBE
2. IHOROFIH/O0YV—LRAEIOFHETTIIEERM [Results: Mutagenic activity (gene conversion) in the presence
e B GEGFER of mouse
R liver microsomal preparations.
& |
BEFREALEER [PIES positive
AR
[ (2) HIR CIEREEHY (2) valid with restrictions
1S58 D HI BT IR HL HIRRf CIEREMHY
Huels AG Marl Huels AG Marl
Higa EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCEk (FT3CAk) (142) (142)
i
HERYEH DTS other TS
CASES
HMEZE
VC (F4t%): 7K 100 ppm. HCI 2 ppm. Fe3+ 0.5 ppm. 7tk [VC (impurities: water 100 ppm, HCI 2 ppm, Fe3+ 0.5 ppm,
. FILTER 5 ppm. 7EFL> 2 ppm, 1.3-THCI 10 acetaldehyde 5
ER ppm. ZO0FL > 5 ppm) ppm, acetylene 2 ppm, 1.3-butadiene 10 ppm, chloroprene 5
ppm).
5 I
ik HARTAY fte other
GLP#E& T—EL no data
HEREITo-F 1976 1976

Schizosaccharomyces pompe (SP.198)IZ& 478 E R HRER

Host mediated assay with Schizosaccharomyces pompe
(SP.198)

fHRa R TR ER
KRBEFEEGSHDEE mL without
BE . AY)—7H(1.85%)F 700 mg/kg VC Concentration : 700 mg/kg VC in olive oil (1.85 %)
Fik: A—TiH(1.85%)F 700 mg/kg VCZE 12857 RIZHE |Method: 700 mg/kg VC in olive oil (1.85 %) fed to mice during
&=, 12 h.
HEREH EEERANIZSchizosaccharomyces pompe Z1EF8L . ZRE{A DL |Schizosaccharomyces pompe inoculated into the peritoneal
EEEERENSEUL, cavity and
culture of mutants from recovered peritoneal fluid.
R
BT
RATEHYDIHE
RBEHLELOBE |
| 2R
KRR SY DS
RBEEMLZLDEE
AR R ZEREELAH#LNT, Results: mutagenic activity observed.
e e
BIEFRAZE [EIES positive
AR
[E e (2) FIRRfT CIEREMHY (2) valid with restrictions
EFETE D HIETAR B0
Huels AG Marl Huels AG Marl
Hga EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA Xk (GT3CHR) (142) (142)
| EE
SHEEMER TS other TS
CASEE
HHEE
VC (A 45%): 7K 100 ppm. HCI 2 ppm, Fe3+ 0.5 ppm. 7tk |[VC (impurities: water 100 ppm, HCI 2 ppm, Fe3+ 0.5 ppm,
FILTER 5 ppm, ZHEFLY 2 ppm, 1.3-TEZIT 10 acetaldehyde 5
ER ppm. YEBATL> 5 ppm) ppm, acetylene 2 ppm, 1.3—-butadiene 10 ppm, chloroprene 5
ppm).
HiE
Bk HARSAY BEEETEERAR Yeast gene mutation assay
GLPE & T—AEL no data




RERETF 1977 1977
R (TR Z£EEFE (D4) Saccharomyces cerevisiae (D4)
KREUEMHIE(SHDEE Y/ 8L with and without

= e 16 ~48 mM

B BARERLCAL-EERBRARESYGRMLES
H0Y—LRMEDEFEE/FEET).

K DOVCEEEZhZN. 0, 16, 32, 48 mM,

Concentration : 16 to 48 mM in medium

Method: Test gas mixture bubbled through the suspension
(with/without

microsomal preparation added).

HERS M 37 CTIRFRIIEE, VC concentration in the medium 0, 16, 32, 48 mM, respectively.
EHER: IORAFHEEOBHEIIOY—L Incubation for 1 h at 37 degree C.
Activation system: purified microsomes from mouse liver.
[eES
| M2t
REEHEHYDIGE
[ RBEELELDIEE |
| ZERIE
REEHEHYDBE
RBELEMLLDIEE
R AmL-290Y—LRAESTEHEGEEFER) Results: positive (gene conversion) with microsomal
BIEFERER preparation added.
%;E?%%EE 1k positive
SR
38 (2) #HIRft ClEREMHY (2) valid with restrictions
E581M D HIETAR R
Huels AG Marl Huels AG Marl
Hga EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA 3k (GT3TER) (143) (143)
ES
HEMES DTS other TS
CASE S
WMESE $E99.9% 99.9 % pure
ER
Bk |
ik HARSA Ames FHER Ames test
GLP#E& T—HEL no data
HERE T F 1975 1975
R Y (R FASIFIAE TA 100 Salmonella typhimurium TA 100

HEBEME (SO DHE

AY/EL

with and without

BE: f920 % v/v VCT3~ 9B
SEMIER: Iz //NLESA— )L XL Aroclor CEEEL =5 YT
R DS-9 mix XI& S-9 mix + S-9

t
EHYDISE

Concentration : 20 % v/v VC in atmosphere for 3to 9 h
Activation system: S—9 Mix or S -9 Mix + S-9 from the liver of
phenobarbital or Aroclor-induced rats.

3

EHYDISE

Iz

E
REEELOBE

E

E

FEL DS E

R VCOZERFEM DA ITEENZFETHS, K3

Results: Most of the mutagenic activity of VC is direct activity.

JER BEFID AT 2EDEMES I Z=/EZT, Addition of the metabolic activator results in 2—fold increase.

BETFRALZE [E1ES positive

SEIR

S5t (2) HIFR TIEFEHHY (2) valid with restrictions

{E3E1E D HI BT IR HL
Huels AG Marl Huels AG Marl

H i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA Xk (GT3CHR) (144) (144)

| EE

HEYMES DTS other TS

CASES

fEE EiE high purity

AR

Fik e

Hik HARSA Ames iRE& Ames test

GLPE& T—HEL no data

HREBRETOE 1976 1976

R (TR FAIFIAE TA 1535 Salmonella typhimurium TA 1535

HEBLEMAE (S9) DH

aqY/8EL

HEREH

with and without

BE - 292 % v/v VC T3/
EMER: SYMFHREIIOY—LE(S9)

Concentration : 2 % v/v VC in the atmosphere for 3 h
Activation system: microsomal fraction (S9) from rat liver.




3

EHUDBE

EEL DB E

3

EHUDBE

IS e e 1 [ ey

EEL DI E

=
et
BIEFREAZE [EIES positive
AR
ExaE (2) #HIRft ClEREMHY (2) valid with restrictions
{E381E O I BT IEHL
Huels AG Marl Huels AG Marl
H B8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| ATk (FT3CARk) (145) (145)
[
HBEMES DTS other TS
CASES
MESE =it high purity
AR
bk -
ik HAESAY Ames FABR Ames test
GLPE& T—HREL no data
HEBRETo-F 1974 1974
R AIFIAHE TA 1535, TA 1536, TA 1537, TA 1538 Salmonella typhimurium TA 1535, TA 1536, TA 1537, TA 1538
AKX TXRER
HRBFEML (S DHE FY/EL with and without
= . &H20 % v/v VCT. 23°C, 7559 f4 Concentration : 20 % v/v VC in atmosphere for 75 min at 23
o EMAER: SYMTERSIOY—LEZS9) degree C
all

3
tHYDIHE

Activation system: microsomal fraction (S9) from rat liver.

THELELDIEE

3
tHYDIHE

EELDISE

. TA1530 R U TA1535 TIXRELEHE B DABTE, TA

Results: Positive only after metabolic activation in TA 1530

SER 1536, TA 1537, TA 1538 TIXIE14, and TA 1535; negative in TA 1536, TA 1537, TA 1538.
e r ——— V0 ]
BIRFRALZE it positive
AR
[ (2) KIR CIEREEEHY (2) valid with restrictions
{E58 1 D HI AR B
Huels AG Marl Huels AG Marl
e EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| B Xk (ST 3CAR) (150) (150)
EE
HEMES DTS other TS
CASEE
TEE VCIZEE S VC standard
JER
Bk |
Bk HARSA Ames FER Ames test
GLP@#E & T—REL no data
HEREITOE 1976 1976
R LR FAIFIAHE TA 1535 Salmonella typhimurium TA 1535
KEBEHEIE(SHDEE AY/ &L with and without
=E . [ T04 ~ 154%VC Concentration : 0.4 to 15.4 % VC in air
JEMIE R Aroclore 1254 TRIBLI=FFRED z4—F (FE(X4F |Activation system: Aroclore 1254-stimulated liver homogenate
N ESNTLVELY) (species not specified)
HEREH Hi%k: VCEESU R P T, 37°C, 72B:RtEE, Method: incubation for 72 h at 37 degree C in atmosphere

£
tHYDIHE

containing VC.

THELDEE

£

EEHYDIES

tEL DIHE

EETERER

[EIES

positive




ER

[l (2) IR CIEEMEHY (2) valid with restrictions
1S58 O HIETAR R
Huels AG Marl Huels AG Marl
H g8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA XXk (GT3CRR) (151) (151)
IS
HEMER fhDTS other TS
CASES
MEE #HEE99.9% 99.9 % pure
ER
Bk |
ik HARSA Ames FHER Ames test
GLPHE& T—EL no data
HEBREITo-F 1976 1976
R (TR R ASFIAE TA1530 Salmonella typhimurium TA 1530
KREUEHIE(SHDEE HY/EL with and without
BE . &$75% VCT, 37°C, 3B Concentration : 75 % VC in air for 3h at 37 degree C
JEMEIER : AroclorX IEVCIZLBFEETTS . XIF1THALVE |Activation system: rat or mouse liver microsomal preparations
HTTOIYRRIEIDRADIFZII/OY—LFARMESILRE), [(S-9
. KDEFEHETTIRISEVIZEYECHEERESCHILIZESSE  |supernatant) with or without induction by Aroclor or VC.
HEREH b &R, Comparison with activation by oxygen radicals produced by
riboflavine in
the presence of light.
BT
[RBEREHYDIZE
REEFHLGLOBE |
| ZER 2
[ REFEEHYDIHEE
REFHLELOBE
IR R RBEHEEERTELLIIEDNS, Results: Metabolic activation seems to be negligible.
R e
BIRFRALZE Bt positive
AR
5N (2) KIR TIEREEHY (2) valid with restrictions
{23814 D HIBTIRHL
Huels AG Marl Huels AG Marl
[2ey:::8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| B Xk (FT3CAR) (152) (152)
&%
HEYER DTS other TS
CASES
HEZE $E99.9% 99.9 % pure
JER
Fik |
Bk HARSA Ames FER Ames test
GLP@#E & T—HEL no data
AEBREITOE 1975 1975
MR (R FASIFIAE TA 1530, TA 1535, G-46 Salmonella typhimurium TA 1530, TA 1535, G-46

HEBEME (SO DHE

aY/EL

with and without

HEREM

=R - &H0.2. 2. 20 % (v/v) VC T. 37°C. 6 [X48EFR
EMEER: SYNBD-IV ), ¥R (OF-1 i) RU EFDIFS
yaY—LA (S-9 RURLBED)RAE SR
I/NIVESA—ILTOFEDFY/EL FHTOSYNRUT
DR

M OVCEE: ThEN. 4*E-5M, 4*E-4M, 4 *xE-
3M

BR

| A%

£
RBEEHYDEE

Concentration : 0.2, 2, 20 % (v/v) VC in air for 6 or 48 h at 37
degree C

Activation system: rat (female BD-1V), mouse (male OF-1),
and human liver microsomal (S—9 and soluble) preparations.
Rats and mice with/without induction by phenobarbital.

VC concentration in medium: 4 * E-5 M, 4 *E -4 M, 4 * E-3
M, respectively.

Y

tHYDIHE

Iz

E
REEELLOGS

E

E

BEikS
[ RBFHLELDEE




#E58 VCIXTA 1530, TA1535 R G-46%T. ERZEEHZ

Eg@%:—to)z{%ﬁfittb&t FNEN16, 12, RIF5MEI<HE
N3,

EEBLI-S-OIFENZHRMLI-HE . TA1530(Cx T 2 EER

HRISIE. FRENT, 4, IESEIZEMLT=, VCREHD S

Results: VC increases the number of revertants in strains TA
1530, TA 1535 and G—46 16, 12, or 5 times, respectively, over
the spontaneous mutation rate. When fortified S -9 liver
fractions were added, the mutagenic response for TA 1530
was enhanced 7, 4, or 5 fold, respectively. The VC metabolite

ER OOBEE (FFAEEMFELERILN o=, Y007 EbF7IL  [chloroacetic acid showed only toxic effects, while
FER.2O00I4/—)LRUHYOQTFLUFFIRIEZERR  |chloroacetaldehyde, chloroethanol, and chloroethyleneoxide
HRIEEELCT, caused mutagenic response.
JOOIFLIUAFURIEEAGTILFRILEEEEZRT S, Chloroethyleneoxide has a strongly alkylating activity.

Em |

BIEFRAZE [EIES positive

ER

[E (2) #IRRft CIEREMEHY (2) valid with restrictions

{SRETED HIETAR B
Huels AG Marl Huels AG Marl

H B EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA XAk (JTXXRR) (153) (153)

(=

HERMEBE L 11~14THE as prescribed by 1.1 - 1.4

CASES

HEE

ER

Bk |

ik HARSA Ames FHER Ames test

GLP#E& T—HEL no data

HERETOE 1977 1977

MR Y (L FrRAEFIRE Salmonella typhimurium

RBEHEILSHDEE "Y/EL with and without

HEREH

3

EHUDBE

3
EEHYDEES

E
A
EHLLOBE
E
E

HELDIGE

Giri et al., 1995 [k AIERICEIASNF-&S5I1, REGEMHELED

Positive with and without metabolic activation as cited in a

IR AEOMN TGS, review by Giri et al., 1995.
BEFRAREER [EIES positive

AR

B (2) IRt CIEEMEHY (2) valid with restrictions
Egﬁ@*” BRAR L

2| BB GT X

(154) (155)

(154) (155)

eSS

REEME R 11~14TRFE as prescribed by 1.1 — 1.4
CASES

MEZE

JEIR

ik e
Bk HARSA Ames FER Ames test

GLPE & T—HEL no data

HEBREToE 1980 1980

MR LR FrAEFIRE Salmonella typhimurium
REEHIE(SHDEE AY/ &L with and without
AEREN

£
tHYDIHE

3

EEHYDIEHS

iz
E
5 ﬁztbwi%é
B
E

FELDISE

Giri et al,, 1995 Ik A#FRIC5 AN f=&S2. RBGEHIED

Positive with and without metabolic activation as cited in a

R AREOANTHE . review by Giri et al., 1995.

A |
BEFRALEE &% positive

AR

[l (2) HIFR CIEFEHEHY (2) valid with restrictions

{E381E O B iE HL

Hi

5| B 3CHk (FE3C#R) (156) (154) (156) (154)

(=

EehEz

[11~14THE

|as prescribed by 1.1 — 1.4




CASES

HHEE
AR
& |
HiRAHARSAY Ames L8R Ames test
GLPHE& T—HEL no data
HEBRETo-F 1980 1980
R Y R FRAZFIRAE Salmonella typhimurium
RBEHEILSHDEE HY/EL with and without
AEREN
[eES
| ML
REEHEHYDIGE
[ RBFEELELDIEE |
| ZERIE
REEHEHYDBE
RELEMLLDIEE
Giri et al,, 1995 [CKBHFRIC5IHSNI=&SIZ. RBEGEMIED |Positive with and without metabolic activation as cited in a
SRR HEORANTEEME. review by Giri et al., 1995.
Bh |
BEFREAEER [PIE3 positive
AR
B () HIR CIEREEHY (2) valid with restrictions
EET&@W BT AR H0

2| B E LX)

(154) (157)

(154) (157)

%

HREYMESR 1.1~1.4THE as prescribed by 1.1 — 1.4
CASES
T
AR
& e
HikHARSAY Ames FHER Ames test
GLPE& T—REL no data
BREf I 1988 1258
M Y (T FRAIFIRAE Salmonella typhimurium
REBFEML (S DHE FY/EL with and without
SER S
MpaEE
REEEHYDIHE
RBFHLCLOBE |
ZEFE
REEEHYDIHE
KBEFHLELDOBE
Giri et al., 1995 [CKA#RICFIHSNT=LSIZ, RBGEMEIED [Positive with and without metabolic activation as cited in a
ER AEDANTHE . review by Giri et al., 1995.
BIZFERER [E1E3 positive
EE
S8 () HIRCIEREEHY (2) valid with restrictions
Eg’fi@*” BRAR L

2| BB GT X

(154) (158)

(154) (158)

|{EE

SHERMEA TS other TS

CASEE

MEF VC fiE >99.9% VC > 99.9 % pure

JERR

ik e —
HiEHARSAY HMEDELFEESAR Bacterial gene mutation assay

GLPE& T—HEL no data

HREBRETOE 1975 1975

M Y (T KAE K12 E. coli strain K 12

REBUEMHIE(S) DEE Y/ 8L with and without

HEREH

BFE - RERIEH 106 mM VC; 37C, 2B5RIIEE
%ﬁtgaé Tx/NIVERA—ILTHELHFEY I RBEKRODIYA
VAN

B

BT

R#FEHYDIBEE

Concentration : 10.6 mM VC in test medium; incubation for 2 h
at 37 degree C

Activation system: Microsomal proteins from phenobarbital
induced male

mice.

RBEELCLOBE

£
tHYDIHE

Y IR RS GEIGERY

BEik

tEL DIHE

| X35E




R REEHERLTEEN. REFREFRYTIIGE,

Results: Negative without metabolic activation. Positive with

ER metabolic activation.
= |
BIETFRAZE [Z1E positive
JERR
5B (2) IRt CIEEMEHY (2) valid with restrictions
{2581 O HI TR HL
Huels AG Marl Huels AG Marl
o EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
%gxmﬂixm (159) (159)
Ei‘i%ﬁgﬁ% 1.1~14THRE as prescribed by 1.1 - 1.4
CASES
HMEE
; |
Fik  HARSA BEEFEERR Yeast gene mutation assay
GLP#E& T—REL no data
HEBREToF 1976 1976
MR (LR ZBEEER Saccharomyces cerevisiae
KRBEFEHEIESHDEE mL without
iii%;%#
L - _
REEHEHYDIGE
REGEHELELDIBEES |
ZEFE
REEHEHYDIGE
REGEHLELDIBEES
Giri et al,, 1995|ZLARED R TIIHINT=ESIZ, FLBIEM |Negative without metabolic activation as cited in a review by
TR EELTIXEEE, Giri et al,,
- 1995.
] e —
%Lﬁ?%"é%zi (353 negative
Eﬁ'ﬁt () IR CIEREEHY (2) valid with restrictions
EET&@*‘J AR H0
5| FASCAR (FTXER) (154) (160) (154) (160)
EE
EK.E%%IE% 11~14TRFE as prescribed by 1.1 — 1.4
CASEE
MEZE
: e —
Fik HARSA fth: RIRYbT R other: Spot test
GLP@#E & T—REL no data
HEBREToE 1981 1981
R X (T B2 D7RAD Yeast D7TRAD
RELEHIL(SHDEE
iﬁﬁ%{&r
e  ———
REEEHYDBE
RBEHLELOBE |
| ZERIE
[ REFEEHYDIEE
[ REFERLELDIEE
Giri et al,, 1995I2 L BN P TIIHIN=&ESIZ, 1EIEEZ  [Increase in TRP+ revertants in cells incubated with vinyl
SR JLEREEL-HETIX, TRPHERZEEAH M, chloride as cited in a review by Giri et al., 1995.
BIETRAZE [E1E3 positive
JERR
S5t (2) HIFR TIEFEHHY (2) valid with restrictions
EET&O)*‘J BT AR H0
5| B C Ak (ST 3CAR) (161) (154) (161) (154)
=
EKS%;?E% 11~ 1.4THRE as prescribed by 1.1 - 1.4
CASES
HMEE
; e —
Fik S HARSA fih: TradescantiaZ 0—> 4430 other: Tradescantia clone 4430

GLPE S

T—EEL

no data




REBRETF 1982 1982
MRAXIIRER

RBEHEE (SHDEE

HEREH

£

tHYDIHE

tEL DIHE

£

EEHYDES

Y IR RS GEIGERY

tEL DIHE

Giri et al,, 199512 &AM HEDhTEIAIN=&SIC EIEE=

Increased mutations in Tradescantia clone 4430 cells

SR JL&EBEE LT-Tradescantia clone 4430 Il MD 22 (X1EM, incubated with vinyl chloride as cited in a review by Giri et al.,
1995.

%;ﬁ?%%iﬁ [E1ES positive

JERR

s (2) #HIRft CIEREMHY (2) valid with restrictions

E5EM D HIETAR L

i

51 A 3Tk (FT3XaER) (154) (162) (154) (162)

| [EE

HEMES DTS other TS

CASES

MEE VC #ili99.9% VC 99.9 % pure

ER

Bk |

HEHAESAY ft other

GLP#E& T—EL no data

HEREITo-F 1977 1977

MR TRER

Neurospora crassa Em a, 5297#k (BF &£ 2Y) & Unic—1,3416 (4
RRFEETIHLEERK)

Neurospora crassa strains Em a, 5297 (wild type) and nic—
1,3416
(auxotrophic strain)

REGEMEIE(SHDEHE

"qY/8EL

with and without

HEREM

BE : T2/—)LHVC(1.78 M) DR R/ IRAEXILVC/ZER
POREBRESHDIEE,

EMER: FFEo0Y—LT, EFED Buffalo TYFHREDS-
I EFEHBNETT//NILESA—ILFEESYNHEDS-IE S,
Hik: ER T4 X (E37° C TSR DEE,

Concentration : various dilutions of VC (1.78 M) in ethanol or
incubation of the test mixture in VC/air atmosphere
Activation system: Liver microsomes, S -9 supernatant from
uninduced Buffalo rats or S -9 fraction from phenobarbital
induced rats.

Method: Incubation for 3—4 h at room temperature or 3.5 h at
37 degree C.

:  ———
EHY DIFE
ét;l,o)i%ﬁ |
EHY DIFE
ERELDIHE
BIEFRAEER (£33 negative
EE
[F (2) KR TIEREMEHY (2) valid with restrictions
E5E T D HI TR B
Huels AG Marl Huels AG Marl
Higa EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| BTk (FT3CARk) (163) (163)
EE
B. £BHKEE
CHROMOSOMAL ABBERATION
5-7 in vivosBIaEE
GENETIC TOXICITY IN VIVO
HEEMER DTS other TS
CASEE
Cambrian Chemicals, Croydon, Surrey(GB)h\H AFELT-1&1LE [Vinyl chloride monomer came from Cambrian Chemicals,
SER ZILE/Y—, MEILEEELEL, Croydon, Surrey (GB). Purity was not listed
5i& e
ik HAKSAY 2 other
REEDHAT INZERER Micronucleus assay
GLPEE& T—AEL no data
HEBREITo-F 1983 1983
SHERT (1 ) <R fth: C57BI/6J mouse other: C57BI/6J

TERI (B M., M F)

i

male/female




nEg 50000 ppm 50000 ppm
= SEHM: 685 Exposure period : 6 hr
B |RA inhalation
A ERHAR
REIVRVERES: TORIX4-6BETAFL, REFSHR [Test animals and administration: Mice were obtained at 4-6
HEHELT=, 400T (20PT/14%) D ENHYZE 50000 ppm DIEIEE =)L |weeks old and held for 5 days prior to exposure. Forty animals
FEUHBRER. RITERICORHFHRELTz, SHERZERLTTE |(20/sex) were exposed to test atmosphere containing 50000
A—ZTH|FEIL. 75 /5 DEILE =)LE/<Y—% 1501/53DFE |ppm vinyl chloride monomer or air for 6 hours. Test
EDEREERTAHEICIYRESE-, BBEDZESR., MEB |atmosphere was generated by mixing air at a rate of 150 |/min
RURBEEF Yo /N\—DEILEZ LEFRIMES RO HERE |with 7.5 1/min of vinyl chloride monomer controlled by flow
TEHKHICE=ZS—LT-, 100L/14/ B4R ZE %24 KR V4805  |meters. Room air, control and test exposure chambers were
®BICEB#®LT-. monitored continuously for vinyl chloride by an infrared gas
analyzer. Ten animals/sex/group were killed 24 hr and 48
hours after exposure.
rEa &
HBRE BRE: 0L/ M4/ BERBEHR24R V48 % IZFFMAREIIZKY [Examination: Ten animals/sex/group were killed 24 hr and 48
Bz, KIRBEREEL. HAZFIEIMY. BEIRERRZEL |hours after exposure by cervical dislocation. Femurs were
Tz, BRBRAREZEMBRSARICHEH . £ABLI-, 3—F{EL |removed and stripped clean of muscle, and the iliac end was
TERTRATLT =, 1EIZDE, 5000 % 1 FHRMBk (PCE) |removed. Marrow suspension was applied to microscope slides,
FRRIBRESTHERDT LIz, ZEMERMEK /AR |which were stained, coded and scored blind. Five hundred
RO LIRS DIEZEELTRIEL, polychromatic erythrocytes (PCE) were examined for each
animal and the number containing micronuclei were scored.
The ratio of polychromatic/mature erythrocytes was
determined as a measure of cytotoxicity
u‘ﬁzzg‘f?ﬂ‘]ﬂfi
i |
HRARUESSHOHER
BiREHHR
NOAEL (NOEL)
LOAEL (LOEL)
#fiEtRRER
BIEEZLIZ24BMHRBLBR UMD RD/MEDMEE  [The incidences of micronuclei in male and female mice
(PCE1000fE &47=Y) . #NF124.6 % 1125.0) (L xEBEE exposed to vinyl chloride for 24 hours (24.6 and 25.0 /1000
(PCE1000fE &47=Y) . #NFN26KU1.2) KUFZEIZKEHID |PCE, respectively) were significantly greater than controls (2.6
T=o BALE Z LA DR FEASEERE R (X, /IMEDFEE (XEEDH |and 1.2/1000 PCE, respectively). After 48 hours of exposure
SR THEMANEEINT- (7.2/1000 PCE Xt xtHEEE 2.2/1000 to vinyl chloride, an elevated incidence of micronuclei was
PCE), I8LE = JLIFFRERL =B E TIEMAIEEZ RSAM >  |observed only in males (7.2/1000 PCE vs. 2.2/1000 PCE in
Zo controls). Vinyl chloride was not cytotoxic at the level tested
) e
in vivoiBizE M
EE
B (2) KRR TIEREMEHY (2) valid with restrictions
E5E 1T D HI TR B0
PCA Services, Inc PCA Services, Inc
Higg PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| B Xk (ST 3CAR) (166) (166)
&%
HEYER fhaDTS other TS
CASEE
fEE Matheson Productsh i AFELT-184EE =LA R (§F£99.8%) |Vinyl choride gas (99.8% pure) from Matheson Products
ER
Bk |
Fisk HAKSA L LT
HEBDE(T MRS EET7 A Cytogenetic assay
GLPE& T—2EL no data
HREBRETOE 1977 1977
HERT (7B Tl Svb R Rat Strain : Other
TR (B M. I F) it/ M male/female
BEg 50, 250, 1000 ppm 50, 250, 1000 ppm
= BZHM  7ER/B.58/:8 Exposure period : 7 h/d, 5 d/wk
B |RA Inhalation

SAERHAR




HBREW: Fr—ILRJN—(CD)AIDAFLI-CDSY (25 A
) ZAL=,

AEL-YOEME: RMHEICDOEI6E (HBHEHT)
BE5/RE: Fron—DESEHBROEEEA—F—TIELLE
ZIHREEBIL . BRERET DL/ RV EERA—
A—%37CITIRL . T D& BEHEEHLT 57-0H40°CITIEL
Too FYUN—NDBEERKAAACREF/ERBR AR
Avh 57 CE=4—LT=,

FAE: 22K (x#8). 50 ppm. 250 ppm. 1000 ppm

Test Organisms: CD rats (aged 2 months) from Charles River
(CD) were

used.

Number of animals per dose: 36 rats of each sex (including
control)

Administration/Exposure: Vinyl chloride gas was metered with
rotameters into the chamber air supply. The lines and
rotameter were heated to 37 degrees C to generate vapor and
then to 40 degrees C to prevent condensation. The chamber

SERZ RER: EIWIIHESEIRRE T, HDULNE124 A T, BRENT=, B |concentration was monitored using a gas chromatograph with a
RSB R OMIERFZ DM (Tio and Wang in: Human flame ionization detector.
Chromosome Methodology, J. J. Yunis, Ed., Academic Doses: air (control), 50 ppm, 250 ppm, 1000 ppm
Press, New York, 1965, (&Yt XD t=k312)E R BBEE R T |Experimental: Animals were sacrificed when moribund or at 12
1000 ppm DREBEMIZDLVTERELT =, months. A cytogenetic analysis of bone marrow cultures (as
described by Tijo and Wang in: Human Chromosome
Methodology, J. J. Yunis, Ed., Academic Press, New York,
1965) was performed on controls and animals exposed to 1000
ppm
#HEtFRY IR
R |
HRRUVESE=ROEE
BiEEMHHR
NOAEL (NOEL)
LOAEL (LOEL)
#atEER
BIAEEZVIZRELESYEXBEDOBIZIE., BEEEDH [There was no significant difference in the cytogenic analysis of]
ERFENEATICERLGE TGN 5T, bone
SRR marrow cultures between animals exposed to vinyl chloride or
controls
et}

in vivosgizE= 1t

35

negative

CCTHESNIMREEP RSB RICITo-AER TIX
24, SARICRBLERERSSUHSBRO—HEL TTThh iz

The cytogenetic study reported here was not a stand alone
study, but was a component of a repeated dose toxicity study

SRR LDOTHS, described in Section 5.4
S5t (2) #HIRft CiEsEMHY (2) valid with restrictions
{E5ET D HI TR L
PCA Services, In PCA Services, In
Higg PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FA ST Ak (FT3CAk) (126) (126)
i
HEYMES DTS other TS
CASEHS
MESE Matheson Products /5 AFLT=18LE Z )L A R (§#F£99.8%) |Vinyl choride gas (99.8% pure) from Matheson Products
AR
Hik |
Hik AR5 ft other
HBDEA1T MRS EET7 A Cytogenetic assay
GLP#E & T—HEL no data
AEBREITOE 1977 1977
HERT (B R <A Abyssinian Mouse Abyssinian
PRI (M. - F) M male/female
pEe 50, 250, 1000 ppm 50, 250, 1000 ppm
xT= RELR - 7BM/BH.58/8. 1252 8FT Exposure period : 7 h/d, 5 d/wk for up to 12 months
B a4 ®A Inhalation
SAEREAM
REREY: Fr—ILAYA—(CD)ISHAFELI-CD-1THR Test Organisms: CD-1 mice (aged 2 months) from Charles
(27 B ZRALV=, River
AE4-YDEME: KIS DOE36T HBESHT) Number of animals per dose: 36 mice of each sex (including
BE/RE: FroN—~DEI[BIBDEIEA—F—TIEIEE |control) were used in the study.
ZIVHREHAIL=, RERERET BE3(2540 R U EIERA— |Administration/Exposure: Vinyl chloride gas was metered with
A—%3TCICHLEL .. TR BEHEERIL T 51=640°CIZHIRL |rotameters into the chamber air supply. The lines and
Teo FYUN—NDBREERIEATACRBERZEHZ=H RS |rotameter were heated to 37 degrees C to generate vapor and
Ovh 57 CE=4—LT=, then to 40 degrees C to prevent condensation. The chamber
_ AE: =R (). 50 ppm. 250 ppm, 1000 ppm concentration was monitored using a gas chromatograph with a
HERE EER: BIMIIBESEIREE T, HAUME125 B T, BiRSN iz, B |flame ionization detector.
BELEE RO MARE R EI S5 H(Tiio and Wang in: Human Doses: air (control), 50 ppm, 250 ppm, 1000 ppm
Chromosome Methodology, J. J. Yunis, Ed., Academic Experimental: Animals were sacrificed when moribund or at 12
Press, New York, 1965, [C&kYit RSN 1=k512)ZXEBEE KT |months. A cytogenetic analysis of bone marrow cultures (as
1000 ppm DR ZEMIZDLNTERLT=, described by Tijo and Wang in: Human Chromosome
Methodology, J. J. Yunis, Ed., Academic Press, New York,
1965) was performed on controls and animals exposed to 1000
ppm
#HatFry IR
=1 e
HRRUVEES2ROEE

HEEUHHR




NOAEL (NOEL)

LOAEL (LOEL)
HHETHIEER
BIEEZIVICRBL-EMEMBREORBIZIE, BHEEDH |There was no significant difference in the cytogenic analysis of|
KB IEZ NG BLRE>EMoT, bone
FER marrow cultures between animals exposed to vinyl chloride or
controls

in vivolBinE

[E3E

Negative

CCTHRESN-MRREEP AR BEIRICITo-HER T
7, SARICRBLERERSSUSBRO—MELTIThI -

The cytogenetic study reported here was not a stand alone
study, but was a component of a repeated dose toxicity study

JER LD THS, described in Section 5.4
ExaE (2) #HIRft CiEREMHY (2) valid with restrictions
{E3E1E O I BT IE HL
PCA Services, Inc PCA Services, Inc
HE PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FASCER (GTX k) (126) (126)
(=
RERMEA DTS other TS
CASES
HMEE
&1k E = JLIXAir Products Limited, Worsley, Walkden, Lanc 7\ |Vinyl chloride was obtained from Air Products Limited,
e bAFLT =, Worsley, Walkden,
ER Lanc
FE e —
Hik AR5 ft other
HBDE1T FIEEYERE] Dominant lethal assay
GLP#E& T—HEL no data
HEBRE1T--F 1976 1976
ST (B R <) A CD-1 mouse CD-1
TR (B M, BE-F) 33 male

REE

3000, 10000, 30000 ppm

3000, 10000, 30000 ppm

M : 6B/, 58/

Exposure period : 6 h/day for 5 days

BERE RA inhalation
SERHART
REFVYRVEE: THRCD-DEFFy—ILRYN—, Test animals and adminstration: Mice (CD—1) were obtained
Manston, Kent > AFLT-, HIEMHIEAFEHA DT ™I X (8- |from Charles River, Manston, Kent. Groups of male mice (8-10
10;885) D&%, 2R (N=20), #{{EE=JL(VC)®D 3000 weeks old) of proven fertility were given 5 daily (6 hr)
(N=20), 10000 (N=20) K Tf 30000 ppm (N=20) [Z%& H (6F%F exposures of air (N=20), vinyl chloride (VC) at 3000 (N=20),
fE) . 5SEREL-, BMBEOTHIRIZIE, 5812200 mg/kg  |10000 (N=20) and 30000 ppm (N=20). Additional groups of mice
DIHOTART7IR% ip. ;5T (N=15) XI[E 200 mg/kg DK |were given either 200 mg/kg of cyclophosphamide by i.p.
i TFILAZD R LT+ 3—b (EMS) Z58 78 (N=25) 5L [injection on day 5 (N=15) or 200 mg/kg ethyl
1= VCORERAETLEINRBRTEMLERT ZEMNBESMNT |methanesulphonate (EMS) in water for 5 days (N=25). The
Ho1=. 2EDIT/REL TLNVEWKRKZEDMET™D R (8-10:8E8) % |highest dose of VC was shown to be toxic in a previous test.
FIEE D GIBAEA DR E LTI R (F85H106IL D) £58 | Two undosed, virgin female mice (8-10 weeks old) were
SRERS FRIBStE -, %0)1&t E’E(il‘tﬁ@b'ﬂi@ﬁsﬁﬁﬂﬁbgo HEDIK AT |housed with a treated male of proven fertility (total of 106
EORULEMERENTT §5ET. HERIDREIETSEMD |males) for 5 days. Males were then housed without females for
. XEDFIEERYRLTz, ZD%k. HEEBRLKREXLA  [a week. The mating procedure was then repeated until the
hotz, KEDBARELIIHLEESNEM o=, males had been mated at weekly intervals for 8 weeks with
MO REHERIBESE =%, 155\ L16B IC B LTz, virgin, untreated females. Males were then killed and were not
Sl MRTORDFEIZDONT, £EBEKRIE. BHIFERE. BT [examined. Evidence of positive mating was not obtained.
BIEFREERELT=, Female mice were killed 15 or 16 days after being housed with
males.
Assessment: Uteri of female mice were examined for live
implantations, early deaths and late deaths.
FETIE : TEREVEIROBBIOIEE. RV ERHISET=E% [Statistical Procedures: A chi-square test was used to assess
BOIRRBOAEEEZZTHET 5152, chi-ZFREZ ALY |significant differences in frequency of successful mating and
T=o BERDT—2 DO TEIE (T L 71=Y DI IRIE R A Z L<AELY [pregnancy, and the number of pregnancies with early deaths.
ZEEEBLTHIEL. ANOVAR UDunnettDt-1REZ YT  |Mean values of implantation data were adjusted to take the
R L = iFIRE VDR TEO MR VIEIRUT-UDE  |unequal number of pregnant females per male into account and
et p g BT ELTREL-RIETHDESDT—2IE 5B LT |were compared using ANOVA and a Dunnett’s t test. Data for
AN KB EFTDRIICERRLT=. the number of early deaths per pregnancy and the percentage
of total deaths recorded as early deaths per pregnancy were
transformed prior to analysis by the variance ratio test
BE |
HHRUESEFOHESR
BIEEMHHE
NOAEL (NOEL)
LOAEL (LOEL)

HETAIEER




R

¥ : 30000 ppm DVCIZREL-ETIIRTEOFEELEMA
FH5NT=(9/20 ¥f XHEBEE 0/20), VCIZRT|L-=HDKED
SEEICIE N BELAR L E LN ofz, EMSTRELIZY X
DREDEEITBIZEEIZET L,
BIEEZ LB LB LT VCTUEL-iEEL
=M TIE, STIRODMEE T HBR AR EELC TR 072, 0,
3000, 10000 X[& 30000 ppm DVCTAUELI=TIRAEREL
TP SRUME 7Y D FHFREIT. 11.75 ~ 13.68, 11.56 ~
1356, 11.76 ~ 14.13, RV 1000 G BELHE—EEEDH
5iE) ~ 13.67 DEFE TH 1=, BEREDRHIRIRETH (1
U EDRAFRTCEZFOMOEH. REETHREH/ TR, X
&, BHAISETRR IR S/ M B R/ IR ISkY TSN D E3I2) D
HELREMNEASNGEIofz, BIEHDIVD LRI TIZDIE
EEZILDOERIFEI >z, REAEDOVCTRELI-# LR
BRLI-YIRADBERIMRVEREOEBEBFEDEIS (L, 185
,;(45@, +19) TIZEE AN E (-14~+12) LHE—  BEEA
o7z,

EMS $5UL\E /074X T77IFTUE L= ((BiEXTR) &
RELT-M: EMSTUREBL=MERELI-MDITIRDEEIL.
1RU2BICIHE T L =, ML=V DERE. BHIETEIED
FIRE. RUSHYOTHRIT7IR Xk EMSTUE L= HEER
BRELI-MOIERS-YDFRLERIT, ZThTnEE, RU1E
RU2BICHBHEEEESZ TR LIz, V074X T73F XL
EMSTRUEL =D RERE LI D R HITE IR 5/ #8755 FR 3k
/BER (FEARUV2BICIERBEHEEEEN D>z, Y07+
RAI77IRXE EMSTUB L= ERELI=R I R D& KA
DEMBIEDEE(F. 15B(F <2+62.3 R +95.9), 28 (&R
+49.3 B +51.3), RU3E (V0T RT7IK D&, +19.1)
12, AR HE (14 ~ H2)EFEBRLREETRLI

HEam

in vivosgizE 1t

£

Males: A significant increase in mortality was noted in males
treated with 30000 ppm VC (9/20 vs. 0/20 in controls). No
significant differences in the mating frequency of males
treated with VC were found with respect to controls. There
was a significant decrease in mating frequency of mice treated
with EMS at week 1.

Females Mated with Vinyl Chloride—treated Males: The
frequency of pregnancies remained high throughout the
experiment in females mated with males treated with VC. The
number of average total implants per pregnant female mated
with mice treated with 0, 3000, 10000 or 30000 ppm VC ranged
from 11.75 to 13.68, 11.56 to 13.56, 11.76 to 14.13, and 10.00
(the only value significantly different from control) to 13.67.
There was no significant increase in the number of post—
implantational early fetal deaths (as shown by the number of
females with one or more early deaths, number of early
deaths/pregnancy, or the number of early deaths/total
implants/pregnancy). There also was no effect of vinyl chloride
on fertility or late deaths. The percentage of pre— and post—
implantation dominant lethality in mice mated with males
treated

with the highest dose of VC was only significantly different
from typical

values (=14 to +12) at one time point (week 4, +19).

Females Mated with EMS or Cyclophosphamide—treated Males
(positive controls): The frequency of pregnancy decreased in
those mated with EMS—treated males at weeks 1 and 2. The
number of implants per female, pregnancies with early deaths,
and deaths per pregnancy in those mated with mice treated
with cyclophosphamide or EMS were significantly different
from control at week 1 and weeks 1 and 2, respectively. The
number of early deaths/total implants/pregnancy in those
mated with mice treated with cyclophosphamide or EMS was
significantly different from control at weeks 1 and 2. The
percentage of pre— and post—implantation dominant lethality in
mice mated with males treated with cyclophosphamide or EMS
was significantly different from typical values (-14 to +12) at
week 1 (+62.3 and +95.9, respectively), week 2 (+49.3 and
+51.3, respectively) and week 3 (+19.1, cyclophosphamide only)

negative

R

BEEEZLE. BEBEEABRTAESN-&3IZ. B&BShtz
RELRILTEYIRATERREEZTEAL,

Vinyl chloride is not mutagenic in the mouse at the stated
exposure levels as measured by the dominant lethal test

(2) HRFTCEEEHY

(2) valid with restrictions
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B EEOEIEREET

Hig

PCA Services, Inc
PCA Services, Inc. Kingsport, TN

PCA Services, Inc
PCA Services, Inc. Kingsport, TN

5| B Xk (ST 3CAR)

(167)

(167)

BEE

SERYE S

#HDTS: [14C] #EIEEZ)L

other TS: [14C] vinyl chloride

CASES

HMES

SER

Vb

HiE AR

HEBOI(T

fth: DNAQ 7 )L )L B UMEINIARE AL

other: DNA alkylation and adduct formation

GLPE S

T—5EL

no data

REBREToLE

1985

1985

HERR R/ R

vk

Rat

PRI (i - M., - F)

RrEE

BEZR

AR HAR

HERE M

iRETPRIANIE

AR

R R UVIRS5 BRI DIER

BEEEHEHR

NOAEL (NOEL)

LOAEL (LOEL)

METHIEER
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(Giri et al., 199512k A #ERIZ5 | SN =K SITN-2N-3 T7/
S7=> h [14C] RILE ZLIZR B R O BEILATS Y b D AT

N-2,N-3 ethenogaunine was detected in the liver of
preweanling rats after exposure to [14C] vinyl chloride (as

ER Rzt cited in a review by Giri et al., 1995).
{E%atE (2) #HIRf CIEREMHY (2) valid with restrictions
{5814 0 HI| BT AR HL
HE
5| FA Xk (GT3CRR) (154) (168) (154) (168)
e
RERMES DTS other TS
CASES
T
SER 1,2-14C-18LEZ )L, SME X EINT 1,2-14C-vinyl chloride, purity not specified
Ak
ik HARTA L i
HEBDE1T 1t Other
GLPHE& T—3EL no data
HEBREITo-F 1981 1981
SHEST (FE BHE) vk Wistar Rat Wistar
TR G- M. - F) T—3EL no data
ey BEEFEESNT dose not specified
= REFER 5 Exposure period : 5 h
B A Inhalation
SERHAR
% SYRHDNARURNAD 7 L ILILEHMD 2T Method: Analysis of alkylation products of rat liver DNA and
£ RNA.
SERZ 1) 1,2-14C-VCIZ in vivoCREELT=TV; Exposure:
2) 14C-VCIZ&EE L 1=zin vitro S YRFFEo/AY— LA 1) Rats exposed in vivo to 1,2-14C-VC;
2) Rat liver microsomes in vitro to 14C-VC.
HEtFRy IR
R |
HRARVEESROER
BIEEMHHR
NOAEL (NOEL)
LOAEL (LOEL)
#fatrEER
SYRFIo0Y—1L%14C-VCE& in vitro CIEE 9 % &, 7-N-(2- [Etheno—derivatives of deoxyadenosine and deoxycytidine as
FEXIIFIVIT=Y OHELT . TAHFXUT T/ RU |well as 7-N-(2-oxoethyl)guanine are formed when rat liver
TAXLOFOUDIT/-FE RN SN D, T-N-(2-4F |microsomes are incubated with 14C-VC in vitro. 7-N—~(2—
. YIFIV)T T =2 & invivo T1,2-14C-VC IZFFZE SN =5k |oxoethyl)guanine is detected in DNA from the liver of rats
FER DIFEDODNAGF THIRH SN B, exposed to 1,2-14C-VC in vivo. The results are related to

CORRIFFNENE—ERUZREDNALD R AT D
BEELTLVS,

=
in vivosgizE 1t

'

formation of adducts from single—stranded and double—
stranded DNA, respectively.

SERR

ExE (2) IRt CiEsEMEHY (2) valid with restrictions

ERETE D H TR
Huels AG Marl Huels AG Marl

H88 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FSCER (GEX k)

& (164) (169) (170) (171) (172) (164) (169) (170) (171) (172)

REEME R 11~14TRFE as prescribed by 1.1 — 1.4

CASEE

MEE

ETN

ik e —

Bk HARSAY

HEBEDOI(T fth: DNAQ 7 )L )LE R UME IR Bk other: DNA alkylation and adduct formation

GLPE& T—HEL no data

HEBREIToF 1989 1989

HBR (L 7% 22 Rat

PRI (M., - F)

B’EE

BEER

ERHAR

HEREH

%EE‘!‘#E‘JME

4 e —

HRARVEESR DR

BinEEHR

NOAEL (NOEL)

LOAEL (LOEL)
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Positive

(Giri et al., 199512k A HERIZ5 | SN =K SITN-2N-3 TF/
S7=> h [14C] RILE ZLIZR B R DO BEZLRTS Y b D AT

N-2,N-3 ethenogaunine was detected in the liver of
preweanling rats after exposure to vinyl chloride (as cited in a

AR Rzt review by Giri et al., 1995).
5Bt (2) HIRft CIEEMEHY (2) valid with res trictions
{E581 O HI IR HL

H#

5| AT Ak (FT3CaR) (173) (154) (173) (154)

EE

HERYME R 11~14TRE as prescribed by 1.1 — 1.4
CASES

HHEE

EE

ik |
HikHARSAY

HEBED24T fth: DNATFADfARE AR other: DNA adduct formation
GLP#E& T—HEL no data

AHEBRETOF 1992 1992

HBR (8 R i Rat

TR (Bl M. I -F)

BE5E

RERER

sAER AR

RS
#RET PRI IE

#ER
R RV 5 BRI DFER

HiEHEHHR

NOAEL (NOEL)

LOAEL (LOEL)

HRETEYIER

in vivoiBizE M

[FiE3

Positive

ER

HEZLATD S v HY 600 ppm (4B5R/B) DIEILE =)LIZ5 AR,
BREIN. . MRUBRESOMSMAEAEEE L, FFETI
OB R T, 3-8fEDDNAFIRAA TENT=, (Giri et
al, 19952k HMERICEIASNT=&SIT) 7 -(2-AFVIFIL)T
T=Y hEEShzELAMATH =,

Preweanling rats were exposed to 600 ppm (4 hrs/day) vinyl
chloride for 5 days and DNA adducts in liver, lung and kidney
were quantified. The liver had 3-8 times more DNA adducts
than the lung or kidney. 7 —(2'-oxoethyl)guanine was the major
adduct detected (as cited in a review by Giri et al., 1995).

EaEtt

(2) HRTTIEREMEHY

{E3E M D HIHIIERL

(2) valid with restrictions

8
5| FASCAR (FE3XER)

(154) (174)

(154) (174)

eSS

HERYEH

CASES

HEE

R
B

Hik AR

HEBDI(T

GLP#E&

REBREToLE

HERR (B R#)

ERIG AN 1 3)

rEE

BEER

SAER AR

SRERE M

iREtFAIA IR

HER
R RV 5 BRI DFEER

HiEEHHR

NOAEL (NOEL)

LOAEL (LOEL)

HETRIER

ER

FYNTREERDERNSYFDATEEN THON . p53IEIE
FIIRIEEZLKEIMNSERENS IN-TT /T TV
DNAfTIADRIER RSB E—HLTLS,

In rats, the substitution mutations found at A:T base pairs in
the ras and

p53 genes are consistent with the promutagenic properties of
the DNA

adduct 1,N6—ethenoadenine formed from vinyl chloride
metabolites.




in vivoiBiaEHE

EIR

Bt

(2 HIRFTIEREEHY

(2) valid with restrictions

{ERE1E O HI BT AR AL
Hi8

5| FA Xk (GT3CRR) (146) (146)

IS

RERMEA TS other TS

CASESE

fEE VC (A $ti¥: 1-2 ppm 7EFL > . 1 ppm /K. 82 ppm Zx/— |[VC (impurities: 1 — 2 ppm acetylene, 1 ppm water, 82 ppm
) phenole).

AR

& e

ik HARTA L i

REDE2A(T 239 39/ ISLRLAER Drosophila SLRL test

GLPHE& T—3EL no data

HEBREITo-F 1977 1977

SRERT (B B FAAaoao/NT Rk i Drosophila melanogaster Strain : Other

TR G- M. - F) i3 Male

nEg &5 30~ 50 000 ppm (0.08 ~ 128 mg/I) VC 30 to 50 000 ppm (0.08 to 128 mg/1) VC in air

= SBHE: 2740l 4 B/ Exposure period : 2 or 4 d

B A Inhalation

SERHAR
%i#f: Berlin K; BascDMfERFTELF-MEDREL, 0. 30, 200, (Strain: Berlin K; mating of exposed males with Basc females.
850, 10 000, 30 000, & 5L\ 50 000 ppm VCIZ, FNE Exposure to 0, 30, 200, 850, 10 000, 30 000, or 50 000 ppm VC,

SERG N, 2L LARMRTE, £, 30 ppm OVCIZ1THERE. respectively, for 2 or 4 days. Exposure to 30 ppm VC also for

17 days.
#fEtFRy 0

=3

MR UEEEAORE

BirEHHR

NOAEL (NOEL)

LOAEL (LOEL)

#fiEtRRER
ZEDHEEF 850~10 000 ppm DVCTIXIEEAL. 10 000 Mutation frequency increased from 850 to 10 000 ppm VC and
ppm LA EDRE TlE—E (24 o7=, Broodingf##T (=&Y . VCIZ |remained constant at concentrations above 10 000 ppm.
FABEICITHEBHBEIARERZUENT U EMNTRENT-, §5|Brooding analysis revealed that spermatocytes are particularly
1HAREIE ., B HFEYERMNERL TV =HIZ, BZME(E |sensitive to killing by VC. Spermatogonia are less sensitive,

SR POIELY, 30 ppm [CERRER. TEREEIIE TIEMLT:  |presumably due to poorly developed ER. After prolonged
(n.s)o CDEKSIZ, VCIFIBH TIRBETELERFMERT LD |exposure to 30 ppm mutation frequency was slightly (n.s.)
THhbd. enhanced. Thus, VC seems to show mutagenic activity even at

very low concentrations.
[t

in vivoiB{nE
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(2) HRFTCEEEHY

SaE
{E58 1 D HI TR B0

(2) valid with restrictions

Huels AG Marl

Huels AG Marl

H88 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| B Xk (ST 3CAR) (175) (175)

&

HERME SR 1.1~14THRE as prescribed by 1.1 — 1.4

CASES

HMEE

JERR

&  ——

Bk HARSAY

HEBEDE(T BRI AR Dominant lethal assay

GLPE & T—REL no data

HEREITOE 1976 1976

HEAT (18 B X403 039 /1T Drosophila melanogaster

PRI (i - M., - F)

RrEE

BEZR

AR HAR

HERE M

iREPRIANIE
%t

#ER
R R VIR5 BRI DFER

BIEEENR

NOAEL (NOEL)

LOAEL (LOEL)
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Giri et al., 1995 [C& AR TEIASIN=LIIZ. BHEBIEER
DEMITELN,

Negative
No increase in dominant lethal mutations as cited in a review
by Giri et al., 1995.

{E%atE (2) #HIRf CIEREMHY (2) valid with restrictions
{5514 D HI| BT AR B0

HE

5| FA SCAR (GTXXRR) (176) (154) (176) (154)

(=

RERMEA 1.1~1.4THE as prescribed by 1.1 - 1.4
CASEE

HHEE

AR

& |
Hik A HARSAY

REEDHAT FIEESTERE Dominant lethal assay
GLPHE& T—2EL no data

HEREToLE 1976 1976

HBR (8 540 o D

TR (B M. M- F)

R58

REER

5
R R VS SR OFR

HEEUHEHR

NOAEL (NOEL)

LOAEL (LOEL)

#HETHIRER

lead
25

.
Eilg

in vivosgizE= 1t

[E3E

Giri et al., 1995 [C& AR TEIASN=LIIC. BHEBIEER

Negative
No increase in dominant lethal mutations as cited in a review

SRR DIEMITEELY, by Giri et al., 1995.
S5 (2) IR CIEREMEHY (2) valid with restrictions
{25814 O HI BT IR HL

i

5| FA ST Ak (FT3C k) (176) (154) (176) (154)

[[E=

REYME R 11~14TRE as prescribed by 1.1 - 1.4
CASES

MEZE

SR

ik e
HikAHARSAY

HEBDE(T EHEBIEAR Dominant lethal assay
GLP#E& T—2EL no data

MEBREToE 1977 1977

HBRGE R 22 Rat

PRI (M. I - F)

rEE

BEER

SAER AR

SRERE M

%EE‘I‘#E’»JMIE

=i

R RV 5 BRI DFEER

HiEEHHR

NOAEL (NOEL)

LOAEL (LOEL)

giataomas
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Giri et al., 1995 [C&AIEFTEIAIN=LIIC. BHEBIEER
DEMIEAN,

Negative
No increase in dominant lethal mutations as cited in a review
by Giri et al., 1995.

SN (2) IRt CIEEMHEHY (2) valid with restrictions
{E581 O HI IR HL

Hi

5| FASCER (FEXER) (154) (177) (154) (177)

BE




HEYES

CASES

MES

ER
B

Pab- s R %

HERDEZAT

GLP@E &

REBRETLF

HERR (B R#)

TR (5 M. M- F)

R58

[

HRRUVES2R DR

BiEEMHHR

NOAEL (NOEL)

LOAEL (LOEL)

#atrFER
BEMICVCMIZRBESNT-6TADEEBZDE T, LBIADE |A group of 67 workers occupationally exposed to VCM was
ST T, VI DFEES A TSN, VCMIZKYEEE |examined for the presence and distribution of breaks along the
SNT=YRITEELEFATHFEINTOEESGEE AL |chromosomal length. Breaks induced by VCM are not randomly

. TIEREIED, R DHAEICENIE, LEBIRICIZVCMDER |distributed as had been expected in a normal population.

ER 2L THBO TRIZIUENE L, T-BOTEAEZE T SER  |According to our results there exist highly sensitive and highly
A FET S, resistant locations along the chromosomes to the actions of

VCM.

Bh e

in vivoiBizE M

SERR

SN (2) IR CIEREEHY (2) valid with restrictions

{25814 D HI B AR #L

H 8

5| FA ST Ak (FT3C k) (178) (178)

EE

AHERME R T—H2EL no data

CASES

MEZE

SR

ik e

Hik/HARSAY s other

HEBDE(T MRS EFNTvEA Cytogenetic assay

GLPE& T—HEL no data

HEBREToLE 1978 1978

HERT (7B Bl FrA——RANLREF— R TFEL Chinese hamster Strain : no data

TR (B M, I F) T—2EL no data

BEg 2 500 ppm (6.4 mg/1). 5000 ppm (12.8 mg/I) 2 500 ppm (6.4 mg/I), 5 000 ppm (12.8 mg/I1)

= REHR : 4A5RE/B.58/ Exposure period : 4 h/d for 5 days

BEE® |RA Inhalation

SERHAR

AEREH

RN

HRARVESEROFEE

BILEENR

NOAEL (NOEL)

LOAEL (LOEL)

ETHIEER
BHMABOEBERDEERE (XFrvI280B &/ L Frequency of structural anomalies of chromosomes
BE)DHEEITRBELIVEEICE N o1, (inclusive/exclusive

ER gaps) in b one marrow cells significantly higher than in the

control group.
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(2 HIRFFCIEHEMEHY

st
{ERE D HIHIRERL

(2) valid with restrictions

Huels AG Marl

Huels AG Marl

H g8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA SRR (ST X k) (179) (179)

[EE




HEBYMER T—2EL no data
CASESE
HHEE
AR
ik e —
Bk HARSAY fa T
HEBEDOI(T B IEFENT A Cytogenetic assay
GLPE& T—HEL no data
HEBREITo-F 1978 1978
BT (T B FRA=—RANLRG— Rifi . T—3EL Chinese hamster _ Strain : no data
TR G- M. - F) T—3EL no data
pEE 300 X I 600 mg/keg AE (A1)—7T ) 300 or 600 mg/kg b.w. (in olive oil)
= SEHM : 58 Exposure period : 5 d
SERHAMN
HEREN
#fEtF R0
73] |
HRARUESEFOHERE
BIREMHHNR
NOAEL (NOEL)
LOAEL (LOEL)
#iEtREER
EHMAROLZBAEEDIEE (XryT2aD 155/ [Frequency of structural anomalies of chromosomes
25E) IERBEICLLANTHRSHTIIBRICEM, (inclusive/exclusive
e gaps) in bone marrow cells significantly increased in treated
ER group as
compared to the control group.
i I
in vivoiBzE M
R
[ELELE () IR CIEREEHY (2) valid with restrictions
{25814 D HI BT IR HL
Huels AG Marl Huels AG Marl
H 8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCAR (FTXER) (179) (179)
EE
SHBRMES DTS other TS
CASTES
MESE VCHE X ESNT VC purity not specified
AR
Bk |
Fik HARSA a ZEEr
HBDEA1T HAREEFNTvEA Cytogenetic assay
GLP@#E & T—REL no data
HEBREToE 1980 1980
SHERT (18 B FrA=—ANLRE— FHi . TE2EL Chinese hamster  Strain : no data
TR (M. I F) M male/female
BEs Z4 1.25% (32 mg/l), 2.5% (64 mg/), XIE 5% (128 mg/) [1.25 % (32 mg/1), 2.5 % (64 mg/I), or 5 % (128 mg/) in air
= SRHM : 6~2485M Exposure period : 6 to 24 h
B ER A Inhalation
A ER AR
R Exposure:
SFEFEEORITA: [% 25 % (v/v) VCT 6, 12, XIE 24 |For analysis of chromosomal aberrations: 6, 12, or 24 h at 2.5 %
SHRERZ B X[ 5 % (v/v) VC T24 BEfEl, (v/v) VC, or 24 h at 5 % (v/v) VC in air. For analysis of SCE: 6,
FARRAR %CEﬁg*ﬁ'Fﬁ S 1.25 XI(%2.5% (v/v) VCT 6, 12, XIE 24 |12, or 24 h at 1.25 or 2.5 % (v/v) VC in air.
FElo
#fatF R0
e  ——
HHRUESEFOHESR
BIEEMHHE
NOAEL (NOEL)
LOAEL (LOEL)
#iatRFER
BHEPMOLRAEEDOHEEX25%DVCIZ6EREIRZELT-/\ |Percentage of chromosomal aberrations in bone marrow cells
LRS—TIXEEITIEMLT=, 24051 (XBABRICHEN slightly
5%VCIZ24E IR ERICITE VI E TEENADNT=, increased in hamsters exposed to 2.5 % VC for 6 h.
1.5%VCIZ6BEREI R E % (ZIXSCESEE A 231210, Distinct increase following 24 h exposure.
+9 AELREYROEMICON T, SEEKEM, High percentage of aberrations after exposure to 5 % VC for 24
EIR h

Doubling of SCE frequency after exposure to 1.5 % VC for 6h.
Increasing frequency with increasing dose and length of
exposure.




o

in vivoiBiaEHE

E;Q
o
E:l

EZT

Bt

(2 HIRFTIEHEEHY

{ERE1E O HI BT AR AL

(2) valid with restrictions

g

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

5| B 3CHk (FE3C#R)

(180

(180)

[EE

HEMES

11~14THRE

as prescribed by 1.1 — 1.4

CASES

MES

IR

HiE

HEA ARSI

HEBEDI(T

MR EFHT vt

Cytogenetic assay

GLPE &

T—53EL

no data

REBREToF

1981

1981

HERR (B RH#)

vk

rat

TR (B M. M- F)

RE58

BE5ZR

FER

R R VIE 5 SR DFER

HEEUHEHR

NOAEL (NOEL)

LOAEL (LOEL)

#HETHIRER

P

2
c
El

in vivosgizE= 1t

it

positive

1500 ppm 1., 6B5fE/H. 58 . RARELI=SVFTIEEAAK
EREDOAELEMAEEINI=(Giri et al, 1995[2&k DRI

A significant increase in chromosomal abnormalities was
observed in rats exposed to 1500 ppm, 6 hrs/day for 5 days by

ER BIAShI-EY). inhalation (as cited in a review by Giri et al., 1995).

S5 (2) IR CIEREMEHY (2) valid with restrictions

{25814 D HI BT IR HL

i

5| FA ST Ak (FT3C k) (181) (154) (181) (154)

[[E=

SHERMEA TS other TS

CASES

WEZE VC (F#t¥: 1-2 ppm 7EFL > 1 ppm /K. 82 ppm Zx/— [VC (impurities: 1 — 2 ppm acetylene, 1 ppm water, 82 ppm
L) phenole).

IR

ik e

Hik ARSI ft other

HBDE1T FEEYEE] Dominant lethal assay

GLP@#E & T—HEL no data

HEBREToE 1977 1977

SRR (58, M) FAOLayoa9NT R i Drosophila melanogaster ~ Strain : other

TR (M, BE-F) i male

BEE 30 000 ppm (76.8 mg/1) 30 000 ppm (76.8 mg/1)

x7= REHM : 28 Exposure period : 2 d

RERE® BA inhalation

AEREAR

AHEREM F#i: Berlin K; Basclif ICRFTELI-HE A Strain: Berlin K; mating of exposed males to Basc females.

#atFaon e

e |

HARUESEHOHESR

BIEEMHHE

NOAEL (NOEL)

LOAEL (LOEL)

#iatREER

R ZERMEFIBREINGL T, No mutagenicity observed.

s

in vivoiBiaEHE

R

(2 HIRFTIEREEHY

S
{ERE1E O HI BT AR AL

(2) valid with restrictions




Huels AG Marl

Huels AG Marl

H g8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA XXk (GT3CER) (175) (175)
| [EE
RERMEA DTS other TS
CASES
fEE 1) SMEDOVC(FHH: BMED(VTO//—)L 1) VC of high purity (impurities: trace amounts of isopropanol).
2) VCHliE99.995% 2) VC 99.995 % pure
AR
& e
Hik HARTAY ft other
HREDE2(T 23939/ T SLRL HER Drosophila SLRL test
GLPHE& T—2EL no data
HEREITo-F 1978 1978
SRERT (B B FA(OaPaNT R i Drosophila melanogaster ~ Strain : Other
TR G- M. - F) i3 Male
BEE &5 1% 10%. XIE 20 % (26 - 520 mg/I) VC 1% 10 %, or 20 % (26 — 520 mg/1) VC in air
= FEHAR : 3RERY Exposure period : 3 h
BEER A Inhalation
EAERHART
£5E: [ 10000, 100 000, X[ 200 000 ppm VCIZ3ERE |Exposure: 3 h to 10 000, 100 000, or 200 000 ppm VC in the
R atmosphere.
R Jx/NLES—)LEE (1% EREE S KD 1 % 8% T |Induction: pretreatment with phenobarbiturate (1 % solution in
24B5MERTALE water
N R #: Karsnaes 60; MullerD 5Pt & REE L= D KE, containing 1 % sucrose) for 24 h.
AERGEH F21H K Mullerd ifE5PT S 7E 72 Ak D M D R ER Strain: Karsnaes 60; mating of exposed males with Muller 5
females.
2. generation: mating of heterozygous females with Muller 5
males.
#fEtFRo 0
"R e
HRARUESSHOHER
BirEHHR
NOAEL (NOEL)
LOAEL (LOEL)
#fiEtRRER
BEZRZEECZERMEOEM, BEMRBEMNLEMIEELY, [Increased mutagenicity at lowest exposure concentration. No
T/NILESA—LEEDRTNEIZKY . ZERMEFHEIZE  |increase with concentration. Significant increase in
JER i, mutagenicity by pretreatment with phenobarbiturate.
e e
in vivoiBzE M
EE
S8 () HIR cIEREEHY (2) valid with restrictions
{E58 14 O HI BT IR HL
Huels AG Marl Huels AG Marl
Hi gl EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| B Xk (ST 3CAR) (182) (183) (182) (183)
&%
AHERME A 11~14THRE as prescribed by 1.1 — 1.4
CASES
THEE
JERR
& |
Bk HARSAY
EK.E%OJQ»O“ INEERER Micronucleus assay
GLP@#E & T—HEL no data
HEREITOE 1980 1980
EEe P S mouse
TR (Bl - M. - F)
BE5E
‘58
SERHAMN
HERE M
#fatF R0
e |
HARUESEFOHER
BIEEMHHER
NOAEL (NOEL)
LOAEL (LOEL)
#iatREER

N




FEEm

FER
HRRVEE SR DIER

in vivoiBinE [EIES positive

SRR Giri et al, 1995 ISk HFRTEIASh =&Y as cited in a review by Giri et al.,, 1995

(e ELES (2) #IRRfT CIEREMEHY (2) valid with restrictions

{E5E1E O HI IR HL

HE

5| BTk (FT3CAR) (154) (184) (154) (184)

i

ERYE £ $—9$L no data

CASES

HHEE

EE

ik |

Bk HARSA ] Eicr

HEBDI(T IY R ARYET AL Mouse spot test

GLP#E& T—HREL no data

HEBRETOF 1980 1980

HERT (8 R YOR Rif M mouse  Strain : other

PRI (- M B -F) [ female

BES &.51124,600 ppm (11.8 mg/1) 4,600 ppm (11.8 mg/1) in atmosphere

= REHR : FIR10H (Z58FM Exposure period : 5 h on 10th day of gestation

BERE [N inhalation

SREREAR
4% #EDC57BL/6JHan % Tstock% i MDHan rotated-bred |Strain: female C57BL/6JHan mated to the Han rotated—bred
DiEERE, males of the Tstock strain.

N SR%I-5BEC. F1FROEBOES (I BERR -, F1 offspring examined for mosaic coat colour at 3 — 5 weeks

AERGH 2oRT7+RT7IR EiEEREBELT-, post partum.

Cyclophosphamide as positive control.

#fEtFRo 0

"R e

HRARUESSROHER

BiREHHR

NOAEL (NOEL)

LOAEL (LOEL)

#fiEtRRER
Zﬂ'\u‘:JFd)*ﬁﬁfﬁ‘{(iﬂ%'fi?’fﬁ.‘ﬁ«‘:ﬁ%%(i@b\ofzo $EEMSIL. |Frequency of spots not significantly different from negative

e VCHEIGFEREELDHEVIIERIFSNAL, control. The

ER results provide no evidence that VC causes gene mutation.

in vivoiBzE M

EE

S8 () HIR cIEREEHY (2) valid with restrictions

{E58 14 O HI BT IR HL
Huels AG Marl Huels AG Marl

Higa EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FASCER (FT3C k) (185) (185)

[[E=Z

SHERMEA TS other TS

CASES

HEZ VC (>99.9%) VC (>99.9 %)

AR

Bk |

Fik HARSA a ZEEr

HEBEDE(T 1t other

GLP@#E & T—HEL no data

HEREITOE 1984 1984

HERT (B %) <) X NMRI mouse NMRI

TR (M, BE-F) [+3 female

BEs &5112500 ppm (1.28 mg/I) 500 ppm (1.28 mg/1) in air

il REIE - 39~ 234K (6F5l/ B, 58 /8) Exposure period : 39 to 234 h (6 h/d, 5d/w)

B 542K N inhalation

SAEREAR
7% DNASRHELT BT (SSB)D BIRE o Method: Determination of DNA-strand breaks (SSB).

RE: £4.39, 60, 117, 234 BEf5 (685RE/H.58/58) ., & |Exposure: 39, 60, 117, 234 h, respectively. Mice killed 2 h after
TR RICYIOREERR. exposure.

StER S £42.36, 114, 231 BHRE. RERISHETYIRERE  [Exposure 36, 114, 231 h, respectively. Mice killed 18 h after
B, HBHYEIERDHIZREL. &< I6EFR K U23165/  |exposure. Control animals, exposed to air only, were killed
®IZEBR®LZ, after 36 h and 231 h, respectively.

:’ﬁEE‘l‘#E"]M@

HEEUHHR




NOAEL (NOEL)

LOAEL (LOEL)

#atrEER
M7BEE DR ZERM %, 2B ICERL-SWTIL. ffi. BF [In animals killed 2 h after an exposure period of 117 h:
g, B TSSBOL )LD, BigTHRLIEMMAH DN |increased levels of SSB in lungs, liver, kidney and possibly
T BRI IX 234 R B R O A THECE ML=, spleen. In spleen significant increase only after 234 h
6B R TR, 1SEERMZRICEBRLLEBMICE LT B, ffi. [exposure.
RUFFEDSSBLAJLIFIEEEIZR>TUL =, In animals killed 18 h after an exposure period of 36 h: SSB

SR 11ARSEI R U231 BRI D R ELARE &, 1B R ICBIZLI=E1 [levels in kidney, lung, and liver had returned to normal values.
IZHEVT: Big. MEUVFBOSSBLALIF ERLE-FET In animals killed 18 h after an exposure period of 114 h and
Hof=. 231 h: SSB levels in kidney, lung, and liver remained elevated.
1ABBIRER. 18EBRICEYWTODH. IMDSSBL )LD L |SSB levels in brain elevated only in animals killed 18 h after an
EhHsntz, exposure period of 114 h.

in vivoiBizE Y

SERR

SN () HIRH cIEREEHY (2) valid with restrictions

{2581 D HI BT IR HL
Huels AG Marl Huels AG Marl

High EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA Xk (GT3CER) (186) (186)

(=

HEBYMER DTS other TS

CASES

HHEE

SER 1,2-14C-151bE =)L (SR &HEZEHERE 99 %) 1,2-14C-vinyl chloride (radiochemical purity 99 %)

ik

Fik HARSA L ZE e

HEBEDs(T 1th other

GLP#E & T—HEL no data

HEREITo-F 1977 1977

HEAT (T BH0) XOR Rk TEEL mouse _ Strain : other

PRI (M., - F)

[

male

REE

98 ~ 302 ppm*h

98 to 302 ppmx*h

FnlE R4, 233K U108

Exposure period : 2.33 and 10 h, respectively

BERE BA inhalation
SERHART
R4 £ /4CBA, BALB, ATL Strains: CBA, BALB, ATL, respectively.
Hik: HEERVEERESIR—rFRDODNATILFILIEEY  |Method: Analysis of DNA alkylation products in homogenates
SHER St DA of liver and
testes.
#fatF a0
fEE e —
HRARVEESR DR
BIEEMHHER
NOAEL (NOEL)
LOAEL (LOEL)
#iatREER
VCIX. DNABRERM R UV EB LT, 2-4AFYIFILEFEA |VC is metabolically converted into a short-lived alkylating
THREBEEFEGOTILFILIEFEIANREER SN D, £ R |intermediate which introduces the 2-oxoethyl group onto
SR HERBEMIEIOOIFLUAFIREEZ NS, nucleophilic sites in DNA and proteins. The main reactive

metabolite is supposed to be chloroethylene oxide.

'

=4,
et
in vivolB{nE

JERR

S5t (2) HIFR TIEFEHHY (2) valid with restrictions

{E5E1E D HI BT IRHL
Huels AG Marl Huels AG Marl

[2ey:::8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA Xk (GT3CHR) (187 (187)

| EE

HERYESA DTS other TS

CASEE

fEE VCOFME X EINT VC purity not specified

AR

Bk e

Bk HARTAY e B

RERDE/4T 1t other

GLP@E & T—REL no data

AEBRETOF 1978 1978

HEAT (18 B vk Wistar rat Wistar

TR (M, I :F)

0]

male/female

REE

B4 K BB 12250 ppm (0.64 mg/1)

250 ppm (0.64 mg/1) in drinking water




REHE  2FMH

Exposure period: 2 y

B iREE &0, RS oral feed
SREREAM
RERLT=# % Materials studied:
1) VCIZREL=5Y DI RES = R—RHFEDNA 1) DNA from liver homogenates from rats exposed to VC.
SHER St 2) /A7 LT ILTERED RIGIZEYIEEI SNz MIIR  |2) calf-thymus DNA modified by reaction with
DNA chloroacetaldehyde.
#HatFry IR
e |
HRRUVESE=R DR
BiEEMHHR
NOAEL (NOEL)
LOAEL (LOEL)
#fatrEER
IF/)-TAFIVTT/O0 R IT/-TAFL Y F D 358 |Etheno-deoxyadenosine and etheno-deoxycytidine derivatives
. RHSTE A DRERH A D DDNAK B R CRIE SN =, were
R identified in DNA hydrolysates from both experimental setups.
i |
in vivoiBizE Y
SERR
SN ) HIRH cIEREEHY (2) valid with restrictions
{2381 O HI BT IR HL
Huels AG Marl Huels AG Marl
Higa EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCAk (FT3C k) (188) (188)
EE
HEMEA DTS other TS
CASES
MEZE 1,2-14CHE1EE =)L ($HE£99.9%) 1,2-14C-vinyl chloride (99.9 % pure)
ER
%k |
Bk HARSA L ZE e
HEB0I(T 1th other
GLP#E& T—HEL no data
HERE T F 1976 1976
SRR (58, M) Zwk Wistar rat Wistar
PRI (M. - F) i male
BEE FHEAEE 50 ppm (0.256 mg/1) 50 ppm (0.256 mg/|) initial concentration
x7= SRHM : 5/ Exposure period : 5 h
B a4 ®A inhalation
A ER AR
AERLIAH: R, K. FHiE. 2R, . B, R Materials studied: urine, brain, liver, spleen, kidney, adipose
HEREH tissue,
muscle.
ffEtFRo 0
BE e
HRRUESSHOHEE
BirHHHR
NOAEL (NOEL)
LOAEL (LOEL)
ffEtREER
SYRIFERNAD £ £ B ZHRN—RIBEELT LT ILIEZERL [All physiological bases of rat liver RNA showed significant
T2e TTI/T7T/0 RO IT/OFOUMNRESNT=, Sk |alkylation. Ethenoadenosine and ethenocytidine were identified.
[2&BVCH YA IEF R O—L-P-450{KF D=/ 00— |Uptake of VC by rats can be blocked with inhibitors of
LEYMRBEGHbE, 3-TOFIT=IL-456)-1348Y—)L |cytochrome—-P-450- dependent microsomal drug metabolism
XI& 6-=kB-1,23-~XVY-FF7OT7J—IL)DAEFITHEZEE ((.e. 3 ~bromophenyl —4(5)-imidazole or 6-nitro-1,2,3-benzo—
o nd, VCOEYIAFAIEIDDTRIEHOR) Y —ILDBIALEIZ &K [thiadiazole). Uptake of VC is increased by pretreatment with
ER YiENs 3, REERICRELANILHLFERE VB TEZS [DDT or clotrimazol. Inmediately after exposure, highest levels
hi=, KRBT EREICHE M SN S (24BFR LLNIZ69.4%) . LN [were observed in liver and kidney. Metabolites were rapidly
DHODRBHHEBAIZEFEY  BOERDFLEFIEST |excreted (69.4 % within 24 h). Some metabolites remain in the
%, tissue, presumably covalently bound to macromolecular
structures.
in vivolRicE=M
JERR
S5t (2) HIFR TIEFEHHY (2) valid with restrictions
{E5E1E D HI BT IRHL
Huels AG Marl Huels AG Marl
[2ey:::8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA XXk (GT3CRR) (189) (164) (189) (164)
IS
HEBYMER

CASES

I‘Hi’.G)TS

|other TS
[




in vivoiBizEHE

%gs%% [(1.2-14C)- 1B {EE =)L (#ERE99%) [(1.2-14C)-vinyl chloride (99 % purity) |
JERR
HiE
HikAHARSAY ] other
HEBDE(T 1th other
GLP#ES T—3EL no data
HEBREIToF 1982 1982
HEST (FE BHE) <A NMRI mouse NMRI
TR G- M. - F) i male
pEE 162.5 mg/kg IAE VC CEIELE ) 162.5 mg/kg b.w. VC (in peanut oil)
= SEHM AR5 Exposure period : 4 h
AERHART
%% : DNARURNAT LF LIED 54T, Method: Analysis of DNA and RNA alkylation.
HRERL=#M4: B, B, iTE. BiE. M. BEDOKREDT  [Materials studied: homogenates from spleen, pancreas, liver,
HERE Y *—hk kidney, lung,
testis.
HHEtFRy IR
R |
HRRVES SR OER
BiEEMHHR
NOAEL (NOEL)
LOAEL (LOEL)
#fatrEER
R AR . FEEREE B USRS N> DRNA, K UM fiE & UNBFRgid 5 D RNA from spleen, pancreas, and liver, and DNA from spleen
DNAIFEE EDHETEEE & A TV =, D D DIXERIZ(XHET |and liver contained highest amounts of radioactivity. Nucleic
EENEFENTIVEDN o=, BiER UBFIERNATIL, KE5 D  |acids from the brain were devoid of radioactivity. In kidney and
TRETREILCI1HT K ICHRY A EN=-F TEIEL TLV =AY, TT /2 |liver RNA, a large part of the radioactivity was present as
FOU, ITITTI/IVV, B IT/7T=03%F#E LT, BT |incorporated C1-fragments, but ethenocytidine,
BTE. C1ET F DY AAFEE TIXE Motz RNART ethenoadenosine, and ethenoadenine were also present. In
SER DNAIZKBEE AN A LT, FNFNERLELD, $521E  |liver DNA incorporation of C1—fragments was insignificant.
DNAD 7 ILFILEICK D S REM RN AMEEL TYERT HVC (Binding mechanisms by RNA and DNA, respectively,
DEENE—HT B, presumably are different. The results are consistent with the
ability of VC to act as a multipotent carcinogen by alkylation
of DNA.
) e
in vivoiBzE M
ER
S5 (2) IR CIEREMEHY (2) valid with restrictions
{E58 14 O HIBrIEHL
Huels AG Marl Huels AG Marl
H EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FASCER (FT3C k) (190) (190)
[[E=Z
REYME R 11~14TRFE as prescribed by 1.1 — 1.4
CASES
MEZE
SR
ik e
HikHARSAY
HEBEDI(T th: DNABE —SH D HI#R other: DNA Single—Strand Breaks
GLP#E& T—2EL no data
HERE{ToEF 1988 1988
BB R (G %) S oes
TR Cife - M. M- F)
K52
faidon 3
BRI
SEREH
:’ﬁEﬁ‘l‘#ﬂ”]ﬂfE
i e
HRRUESSHOHERE
BirHHHR
NOAEL (NOEL)
LOAEL (LOEL)
#HatREER
AR
1R

positive




NMRIf< 2 2%100, 250 K U* 500 ppm DIEILE = JLIZIRA
KB, FHBEOZETSL . DNAE —4 DY) EZDNALRE
ERRCEMTIZRYART -, BIEEVITE— DU EREIK
FHIIZE LT, $980%DIEE A0 LN IZBE L= (Giri et

NMRI female mice were exposed to 100, 250 and 500 ppm vinyl
chloride by inhalation. Liver cell nuclei were prepared and DNA
single strand breaks were determined by the DNA unwinding
technique. Vinyl chloride induced single strand breaks in a

R al., 1995 [C&B#IFICEIASNTLNDEY) dose—dependent manner. About 80% of the damage was
repaired within 20 hours (as cited in a review by Giri et al.,
1995).

5B (2) HIRft CIEEMEHY (2) valid with restrictions

{E5E1E O HI IR HL

Hi

5| ATk (FT3XARk) (154) (191) (154) (191)

=

HERME R 11~14TRE as prescribed by 1.1 — 1.4

CASES

MEE

EE

ik |

HikHARSAY

HEBED24T fth: DNATFADfARE AR other: DNA adduct formation

GLP#E& T—HEL no data

HEBRE{To-F 1990 1990

HBR (8 R i rat

TR (Bl M. I -F)

BE5E

paidon 3

#RET PRI IE

#ER

R RV 5 BRI DFER

HiEHEHHR

NOAEL (NOEL)

LOAEL (LOEL)

HRETEYIER

EZ

Eim

in vivoiBizE M

e

positive

e

BIEEZLIZREBLIZS VRO DA DEEFE DDNAF T,
IN-IT/TAFLTT/VY RUSNG-IT/TAFIOF
DU DLANLDEMABIESN T (Giri et al, 1995 [CKDHRTE
IZBIASh TLNS@EY),

Increased levels of 1,N6—ethenodeoxyadenosine and 3,N4—
ethenodeoxycytidine were measured in DNA of several organs
in rats

exposed to vinyl chloride (as cited in a review by Giri et al.,
1995).

(2) HRTTEREMEHY

EaEtt
{E3E 1 D HIHIIERL

(2) valid with restrictions

8
5| FASCAR (FEXER)

(192) (154)

(192) (154)

eSS

HERYEH

11~14TRE

as prescribed by 1.1 - 1.4

CASES

EE

R

HiE

HiR /AR

HEBDI(T

{th: EZF DIRAD

other: Yeast D7TRAD

GLP#E&

T—HEL

no data

HEBREToLE

1981

1981

HERR (B R#)

TR (it M., it F)

rEE

BEER

SAER AR

&
ETO k]

aZ\ ‘Eﬁg #F
st
#ER

AR EEAORE

HiEEUHHR

NOAEL (NOEL)

LOAEL (LOEL)

HETRIER
EIR

HEEm

in vivoiBizEHE

positive




Giri et al,, 1995 [ZLA$EICSIHSNTLNSEY. BIEEZIL
TREL. BROTRADMIAK CTHEELIZY I XA TIXTRP+EH#
KOENENERLEMMNECT,

A small but significant increase in TRP+ convertants occurred
in mice
treated with vinyl chloride and incubated with yeast strain

AR 7RAD cells as

cited in a review by Giri et al., 1995.
{E%a1E (2) #HIRf CiEREMHY (2) valid with restrictions
{5514 D HI| BT AR B0
i
5| FA Xk (GT3CER) (193) (154) (193) (154)
| [EE
5-8 FEAAM
CARCINOGENICITY
HEMEH DTS other TS
CASES
HHEE
ER BIEEZ L E/R—HEEHPVCH R PVC powder enriched with vinyl chloride monomer
FE e

1t other
HERIE—MICZITANON AR FREZECTITONT=, Study was conducted in accordance with generally accepted

Hik A HARSAY scientific

principles.
HEBDI(T
GLPHE& T—3EL no data
HERETOLE 1991 1991
HEAT (T R Zwh Wistar rat Wistar
PRI (M. - F) T male/female
e 0014, 0,13, 1.3 mg/kg A 0.014, 0,13, 1.3 mg/kg bw

REHM - 1498/

Exposure period : 149 weks

FEREH R DY

A AR

1B 54258 #0. R oral feed
AIBERE EiARRE/ B GBS IR 0BF A b 4 2ks) 4 consecutive hr/day (generally between 10 am and 2 pm)
xRS Y. AEXR yes, concurrent vehicle
RERAEY: HLEEZLLT=5 v % Central Institute for the Test Organisms: Newly weaned rats were obtained from the
Breeding of Laboratory Animals (TNO, Zeist, =54 )M SPF3 |SPF Colony of the Central Institute for the Breeding of
O——MmbAFLT =, Laboratory Animals (TNO, Zeist, The Netherlands). Number of
AEYU-YDEIME: UTOREHIZOUNT, MHi#R1000T: |animals per dose: 100 of each sex for the following dose
0 mg/kg (RTEBEE). 0.014 mg/kg. 0.13 mg/kg, 1.3 mg/kg A |groups: 0 mg/kg (control), 0.014 mg/kg, 0.13 mg/kg. 50 of each
EFEICOT, HHE50T, sex for the 1.3 mg/kg dose.
®BE5 /#E%: BILEZILE/I—(VCMMEEXPVCHER%E  |Administration/Exposure: PVC powder enriched with vinyl
046, 4.6 RU 46 ppm DIFILE =)L (VC)EAB K512, 1%PVC|choride monomer (VCM) was added to a diet containing 1%
BERESOHAHITHEML=, fAHITER. SYMI#REETSE |PVC powder to provide 0.46, 4.6 and 46 ppm vinyl chloride
RIIZEASILT=, (VC). Diets were prepared daily, immediately before being
offered to rats.
. ERRREIR R U : e HEEEERLT-. AE (L2, 438, K& |Clinical Observations and Frequency: The number of deaths
HEREH VUZFD#%IE4BIZ1[E], BIFEL =, BEEE (X, 1-4, 11-128, K& |was recorded weekly. Body weight was determined at Weeks 2,
VEZED%.12BZEIZ2:BM (BIZ (X, 24-26, 36-38:E. ZF ). |4, and once every 4 weeks thereafter. Food consumption was
20MC/4/8% (CDWTHRIELT =, measured at Weeks 1-4, 11-12, and then every 12 weeks for
ERBICRELZRE: 2 TCOEGFEBRUMEZNEN149 |periods of 2 weeks (e.g. wk 24-26, 36-38, etc) of 20
B, RU150 BBz, LWOMDELDIHRE RUHMRE (S |rats/sex/group.
ATIEEHAZL) ZHIREF IR L =, FFiE (3D DR HZEA |Organs Examined at Necropsy: All surviving males and females
B53DDYH) RUVETORARMIZEELTWSESHADLNE |were killed at 149 and 150 weeks, respectively. Several
BEEA. DN LR, RUZLARDEEHLLMESETEMEERIIC  |different organs and tissues (types not noted) were taken at
ATz, necropsy. Liver (three pieces from three different lobes) and
all grossly viable tumors or suspected tumors in abdominal
cavity, Zymbal glands, and mammary glands were examined
microscopically
#HatFry IR
s
RE, KEEME
EiiE ., ke

PRPRAT R (BB, TR ORI
H LR )

RRAR SERE)

MEPEIFTR (AR, SERE)

g;§£E1tEEE@FﬁE(%$$, S-S

REBEFMR (EEER, FEE)

SETH(E) | SET R

Bl R (RER, FEE)
G

fdids 5 8
REBMRBIFHTR (REE . EE

E)

ERICERSI -8

[EE FEETORE

AERGHE

RETAIEER




R

FF4RRa YA DEERE DIZEN AN .3 me/keBED T (3/49)T. MR
B (0/99)I=xLTRODNT=, 1.3 mg/keg Z3% 5 L1=HE1/49
RUIME2/4961T. MEREMNHA DT (3 EBEROFI) .

&
ERBVICETEENSAROEE

An increased incidence of hepatocellular carcinoma was noted
in males treated with 1.3 mg/kg (3/49) versus controls (0/99).
1/49 males and 2/49 females treated with 1.3 mg/kg
developed angiosarcoma (vs. 0 in controls)

COEMICIT. 5A4EDRLEFICIDRERSEHHRM S
DEBVAMEDT—S%TRT 5,

This summary describes carcinogenicity data from the
repeated dose

ER toxicity study by the same author in Section 5.4
1S58 (1) FIRLZEEEHY (1) valid without restriction
ERE T HIETRRL
PCA Services, Inc PCA Services, Inc
H# PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| ATk (FT3X k) (124) (124)
=
HBEMES DTS other TS
CASES
MESE VC $EFE99.8% VC 99.8 % pure
AR
Ak |
HiE A HARSAY 1t other
HERDEAT
GLP#E& T—HREL no data
HEBRE{To-F 1978 1978
HERT (8 R Svbk R Rat Strain : Other
PRI (M. BE:-F) It male/female
BEE 50, 250, KU 1,000 ppm VC ( 0.128, 0.64, 2.56 mg/1) 50, 250, and 1,000 ppm VC ( 0.128, 0.64, 2.56 mg/I)
= RaHE 1248 Exposure period : 12 m
FREH (3 0P
B (181K
BEER RA Inhalation
AIRSARE 6B5RE/ 8. 58 /38 6h/d, 5 d/w
xTEREEL AR Y. BELEXR yes, concurrent no treatment
s 1.2, 3, 6. RU 9 hAERDBLOER. Serial sacrifice after 1,2, 3,6, and 9 m.
B R#E: CDTY (Fy—ILRYIN—) Strain: CD rats (Carles River).
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RE, AEENE
BEE . kS
BRRFTR (EEE. FTROREEE
HA L E i)

ARRIFAPT R (RER, FERE)

MEPHIFTR (AR, SERE)
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REEFR (RER, FEE)

SRR CR), SET R

BIRFTR (RER, FEE)
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AERIGHE

ffEtREER
MmEREDE: Number of hemangiosarcomas:
FFiigid : 250 ppm VC: 2/36 (i), 10/34 (i) in liver: 250 ppm VC: 2/36 (male), 10/34 (female)
1000 ppm VC: 6/36 (ff). 15/36 (Jtff) 1000 ppm VC: 6/36 (male), 15/36 (female)
fifidh: 250 ppm VC: 0/36 (HE). 3/34 (i) in lungs: 250 ppm VC: 0/36 (m ale), 3/34 (female)
1000 ppm VC: 4/34 (ff). 9/36 (Itf) 1000 ppm VC: 4/34 (male), 9/36 (female)
HDBRE: other organs:
50 ppm VC: 1/36 (i), 1/36 (i) 50 ppm VC: 1/36 (male), 1/36 (female)
250 ppm VC: 2/36 (i), 0/34 (i) 250 ppm VC: 2/36 (male), 0/34 (female)

SERR 1000 ppm VC: 0/34 (ff). 1/36 (Itf) 1000 ppm VC: 0/34 (male), 1/36 (female)

B (= > M T A D RESS \
0D & & X RSN 2LIR D& DIRASA X IS HRHEIRTE () ;
B BHORE; 2§ ORTAA . BTILEE, §
B BIRIRDIS A T RO BRIRIEIIE,

FEa
ERBYICEFEEISAROEE

Other tumors found occasionally: bronchioloalveolar adenoma
of the lung; reticuloendothelial cell carcinoma or hepatoma of
the liver; ductular adenocarcinoma or fibroadenoma of the
mammary gland (female); malignant lymphoma; adenoma of the
kidney; squamous carcinoma, keratoacanthoma, fibroma of the
skin; adenocarcinoma of sebaceous glands; chromophobe cell
tumor of the pituitary.

AR (2) #HIRf CiEREMHY (2) valid with restrictions
SR8
{ERE 1 D | BT AR L
Huels AG Marl Huels AG Marl
H B EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau

Ispra (VA)

Ispra (VA)




[ GEXX iR [(194) (195) [(194) (195) ]
lE= [ [ |
HEBYMER
CASES
fEE 18 1EE =LA R[EAkzo Zout Chemie, Rotterdam, #7524 [Z& |Vinyl chloride gas was supplied by Akzo Zout Chemie,
YN, MEIXEEAEOD 11~ 145ITHE T DL |Rotterdam, The
Ezbhb, Netherlands. Purity was not noted but would be expected to
be
comparable to Section 1.1-1.4.
LEMIEE CRBHICThN =D iXER(Feron et al, 1981) [Other studies in the same laboratory at the same time (Feron
ISRLT. A—H#EEDSORBRMHNRDBEYRESN T et al, 1981) reported: VC >= 99.97 % v/v (impurities: <2 ul/I
V% :VC>=99.97%v/v (T : <2ul/| 7HFL >, <15ul/l E |acetylene, <15 ul/I monovinyl-acetylene, <10 ul/I 1,3-
JEZIL-FEFLY, <10ul/113-TETIT <75 ul/l $E1EA |butadiene, <75 ul/I methylchloride, <50 ul/I ethylchloride, <1
SR FIL, <50 ul/I HBIETFIL, <1 ul/tHAATLY, <1 ul/l 1,1- |ul/l chloroprene, <1 ul/l 1,1—dichloroethane, < 20 ul/l 1,2-
oHaaIAy, <20 ul/112-90OAI4Y ., <5 mg/kg 7k |dichloroethane, <5 mg/kg acetaldehyde, < 1 mg/kg HCI, <0.5
T7ILTER. <1 mg/kg HCI, <0.5 mg/kg Fe. <100 mg/kg /K. |mg/kg Fe, <100 mg/kg water, <10 mg/kg evaporation residue).
<10 mg/kg ZFEZRBE D).
FE |
bk Y e 2
SHEDIA(T
GLP#E& T—HREL no data
HEBRETOF 1979 1979
HERT (8 R vk Wistar Rat Wistar
TR (M, Il :F) ] male/female
nEeg 5000 ppm 5000 ppm
LA (M) OEEK
B EE)
R A Inhalation
A ERSE TR/ B.58/:8 7 hours/day, 5 days/week
AL Y Yes
62 DHE R 62EEDIED EEZE 0 XK 5000 ppm DIEIEE = JL|Groups of 62 male and 62 female rats were exposed to 0 or
12, 785f8/8 . 58 /58, 52:BFETRELT=. 4. 13, 26 KRV 52 |5000 ppm vinyl chloride monomer for 7 hrs/day, 5 days/week
Bz, MERFRE. BBRIEFRE. FERUBEHSEER R |for up to 52 weeks. At weeks 4, 13, 26 and 52 hematology,
BREDNGA—2FBIELI=, 10/ EDSVrDEE4, 13, clinical chemistry, liver and kidney function tests and urinalysis
26 RV 52;BICEHL . ARREMREICHLI-, BIRLI-38E |parameters were measured. Groups of 10 rats/sex were
SHER M (DR BHE . FFHE. BERE. i, TERR . MIRR. TER, BIRAR. |sacrificed after 4, 13, 26 and 52 weeks and subjected to a
BB RV OEEREEIT o -, BHEREMABFAICHR  |gross pathological examination. Selected organs (heart, kidney,
&L=, liver, spleen, brain, gonads, thymus, pituitary, thyroid, adrenals
and lungs) were weighed. Tissues were examined
histopathologically.
#fatF a0
B8 | —
RE. AEENE
EEEE . SKE
RRATR (BEE. fTROFLE
HA L E i)
RRIFRIFT R (RER FEE)
MBRFHMR (RER FERE)
ﬂ;;)ﬁfl—:{t?ﬂ‘]ﬁﬁﬁ(%ig‘l BE
23
REEMR (RER FERE)
TR (3, SRS
BlRRAT R (AR BERE)
iz 8 =
REMABFHMRE (RER BEE
%)
ERICERINT-E
iE 3 5 4 FETORERT
AERIGH
#HEtHIEER
SUNILER. 2B UFRICIEEROEMMNEEINT- (R |An increased number of tumors were observed in the Zymbal
1), BMERVEEOES LD, XIZFMDIERSDERF TH> [gland, nasal cavity and liver (Table 1). Tumors in the brain and
1=o kidneys were metastases from nasal or lung tumors.




R

=1
5000 ppm VCM IZ52:BF CRELI=SYMIETZEZDE
. B4 T RUSEE

BEDEE

T i3
B RVESZDZ(T 0 5000 O 5000
A
A msEEn 0 0 0 1
A 0 1 0o 1
mEnE 0 3 0 6
SUINILVER
Z|.5E0E 0 2 0 0
REMRLNA 0 5 0o 3
ﬂﬂm%—%ilzb% 0 0 0 1
Z|BERRAE 0 0 0 1
FHEEEE 0 0 0

[EBDEE

/i3 li:3
SR UESDAAT 0 5000 0 5000
1X]
E ERHERaE 0 1 0 0
SN A DL 0 6 0o 2
FEIZE R RE % D ERTE 0 0 0 1
=
R EEMA 0 9 0 9
NA—RfE 0 o0 0o 1
REMRE ERIE 0 1 0 0
=i
FEIZE AT RE B D ERTE 0 0 0 1
DR &
BFHERaiES 1 0

£
RRTHET SR AEOERE

Table 1
Site, type and incidence of tumors in rats exposed to 5000
ppm VCM for up to 52 weeks

Tumor Incidence

Males Females
Site and tumor type 0 5000 O 5000
Liver
neoplastic nodule 0 0 1
carcinoma 0 1 0 1
angiosarcoma 0 3 0 6
Zymbal glands
papilloma 0 2 0 0
squamous cell carcinoma 0 5 0 )
adeno—squamous carcinoma 0 0 0 1
Lungs
papillary adenoma 0 0 0 1
mesenchymal tumor type 0 0 0 1

Tumor Incidence

Males Females
Site and tumor type 0 5000 O 5000
Brain
malignant ependymoma 0 1 0 0
nasal cavity carcinoma 0 6 0 2
metastases
mesenchymal lung tumor 0 0 0 1
metastasis
Nasal cavity
olfactory epithelium 0 9 (0] 9
carcinoma
carcino—sarcoma 0 0 0 1
esthesioneouroepithelioma 0 1 0 0
Kidneys
mesenchymal lung tumor 0 0 0 1
metastasis
Ovaries
Granulosa cell tumor 1 (0]
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S5t (2) #HIRft CiEsEMHY (2) valid with restrictions
{E5aM D HI TR L

HB

5| B Xk (ST 3CAR) (127) (128) (129) (127) (128) (129)

EE

ERME £ DTS other TS

CASES

MEE VC #liEE > 99% VC > 99 % pure

AR

Fi& e —
HiE A HARSAY 1th other

HEDI(T

GLP#E & T—2EL no data

HERE{ToLEF 1983 1983

SHERT (B R YA CD-1 mouse CD-1

PRI (i M. - F) i male

rEE

1 ppm (0.0026 mg/1). 19 ppm (0.0486 mg/1), 100 ppm (0.256
mg/1). 300 ppm (0.768 mg/1), 600 ppm (1.536 mg/1)

1 ppm (0.0026 mg/1), 19 ppm (0.0486 mg/1), 100 ppm (0.256
mg/I), 300
ppm (0.768 mg/1), 600 ppm (1.536 mg/I)

ZnUHE . 48R

Exposure period : 4 weeks

FRAEE (R OEYE

R (A

BEER

A

inhalation

pUEED S

6BFfE/H . 5H/58

6 h/d, 5 d/w

paisb dap U

BY . BWAUE R

yes, concurrent no treatment

HEREM

RERDBHE: EH% 0, 12, 40 ~ 4EICER

Post. obs. period : sacrifice at 0, 12, 40 to 41 weeks after
exposure
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AERIGHE
#iatREER
iR EEENEEDRAE — RIGHEANEBEINT-, B IZA|A dose-response relationship for the incidence of alveologenic
E(CHHERL=, tumors was observed. The latency period is inversely related
. NERABNEOR THREHEBEFBOBAICEREINT, |to dose.
ER Haemangiosarcomas were observed both, in the subcutaneous
connective tissue of the ear and liver.
i |
%iﬁﬁ%li?ﬁﬁé%b(/\/ﬁ@ﬁ%
SN ) IR CIEREEHY (2) valid with restrictions
{2381 D HI BT IR HL
Huels AG Marl Huels AG Marl
Higa EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| ATk (FT3CAk) (196) (197) (196) (197)
i
HEMEH DTS other TS
CASES
HHEE
FHEMDEARLAIL: H20 10 ppm, ZEFFILTER 5 ppm. |Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
T7EFL> 2ppm. 7L 5ppm. TR 8 ppm, 1,3-THZU T |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10
SEIR > 10 ppm, Z8A7x> 10 ppm, SF7HEFL > 4 ppm. E=)L|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
THEFL2 10 ppm, FAEY 3 ppm, IEALAF L 100 ppm, 10 ppm, propine 3 ppm, methylchloride 100 ppm.
HiE e
Hik A HARSAY 1t other
HEBDs(T
GLP#E& T—HEL no data
HERE T F 1984 1984
SHERR (B R Zvbk Sprague-Dawley rat Sprague—Dawley
PRI (M. - F) T male/female
BEE 30000 ~ 5 ppm (76.8 ~ 0.013 mg/1) 30000 to 5 ppm (76.8 to 0.013 mg/1)
== KR : 528/ Exposure period : 52 weeks
FRAEH (MR DEEK
B (181K
BERR |RA inhalation
AMIRSARE 4B5FE/H. 58 /38 4h/d, 5d/w,
iq‘ﬂﬁﬁtmii EL)\ %ME%IFE yes, concurrent no treatment
SEROHZEM - 68E (BT 6) XI%135 BIZERH Post. obs. period : animals sacrificed at 68 weeks (BT 6) or
135 weeks
wE
EXE% BT 1:10,000 ppm (25.6 mg/1), 6,000 ppm (15.36 mg/1). [Concentrations:
2,500 ppm (6.4 mg/1). 500 ppm (1.28 mg/1), Study BT 1: 10,000 ppm (25.6 mg/I), 6,000 ppm (15.36 mg/1),
250 ppm (0.64 mg/1). 50 ppm (0.128 mg/I) VC. 2,500 ppm (6.4 mg/I), 500 ppm (1.28 mg/1),
RALE RTEBREE. 2,500 ppm EEEEE =)L, 250 ppm (0.64 mg/1), 50 ppm (0.128 mg/1) VC,
EERD T 1358, untreated control, 2,500 ppm vinyle acetate.
EE& BT 2: 200 ppm (0.51 mg/I). 150 ppm (0.38 mg/I). Termination of the experiment: 135 weeks.
100 ppm (0.256 mg/I) VC. RAULEXTHEEE, Study BT 2: 200 ppm (0.51 mg/1), 150 ppm (0.38 mg/1),
EERDIRT : 143 8, 100 ppm (0.256 mg/1) VC, untreated control.
Termination of the experiment: 143 weeks.
HEREH
ER BT 6: (Viola"'s DEERD YR LEER) Study BT 6: (repetition of Viola””’s experiment)
30,000 ppm (76.8 mg/1) VC, 30,000 ppm (76.8 mg/1) VC.
EERDET: 6858, Termination of the experiment: 68 weeks.
AER BT 9: BT 10m/NA=FHDEYIRUEER; Study BT 9: (repetition of lowest dose group of BT 1;
BT 1 AWV =EHD5E), 5 times the number of animals used in BT 1).
50 ppm (0.128 mg/I) VC, 50 ppm (0.128 mg/1) VC.
EXEX BT 15: 25 ppm (0.064 mg/1), 10 ppm (0.026 mg/I). Study BT 15: 25 ppm (0.064 mg/I), 10 ppm (0.026 mg/1),
5 ppm (0.013 mg/1), 1 ppm (0.0026 mg/I) VC, 5 ppm (0.013 mg/1), 1 ppm (0.0026 mg/I) VC.
EERD T 147 58, Termination of the experiment: 147 weeks.
#atFaon
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ST CR) | SET R

BIRFTR (RER, FEE)
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AERIGHE
#atREER
BT 1: DU /N LIRIEB O 25 ppm) RUFFIEOMEARE O 50 |BT 1: Clear dose-response relation for Zymbal gland tumors (>
ppm)|Z(LBAREZ FA 2 — RIGEE R SHE DM TR 5 IZFE&EL |25
TWABESIZBE b=, FHA. BFHIEE. RUKIESIE [ppm)and hepatic angiosarcomas (> 50 ppm); less clear for
A=A HEYBHFETIEELY, 50 ppm TESY M E PIFE |hepatomas,
15, ZLAR. BB DIESE . FLEEIE. A IMEAHEREE R U 5t BBEE |nephroblastomas, and brain tumors, although increased
12525 LIZH i, incidence
BT 2. MEBERAERVEFHBEIIIREEDOBMDH, > /\ |appeared treatment related. 1 haemangiosarcoma in a female
IVRDDAIFESHEOLBER U BEOI A5 T-, L)< |rat at 50
DHDIFNALERBRLBDELIZ, T AZE DM i# R U %R [ppm. Tumors of mammary gland, forestomach, papillomas,
BOOEMTHLNT, FLIRES. BIK. RUBTBEDZ. |leukemias
BEEARBERUNBEICSUA LIS LTV =, randomly distributed in test and control groups.
BT 6(Viola®3RER D #2Y R L3RER) : BT 2: Haemangiosarcomas and nephroblastomas in treated
ViolaDEERERBFRIZ. S /NILIRD D A, animals only. Zymbal gland carcinomas in females in treated
MERERVATEDESIASEEICHLNT= (R DEERTIEL |groups at all dose levels and in controls. A few hepatomas
DEELE-BRIIRELEN D), occurred late during the experiment in both sexes at the
BOEHEICESEASNEI DT, highest dose and in male control animals. Mammary gland
tumors, leukemias, and forestomach papillomas randomly
distributed in test and control groups.
BT 6 (repetition of Viola™’s experiment):
Zymbal gland carcinomas as in Viola”’s experim ent. High
R incidence of angiosarcomas and forestomach tumors (isolated

BT 9: fFi 0 ME AEDSEE L TIXHD6EAH 5N T=,
SUNVRRUBRDER LR G ICRELEZ Tho=h.
ElZH5NIEhoT=,

BT 1*51: SUNIVBRONANERE R U BE O D241
Hohtz,

mERELNHED RS RE THON. HEICZ o1,
;EE;’%E'& FFAYA 1451 (i) B OB SEHERERE 1451 (Bff) A D
BEBEHSNT,
Tﬁ’—il:ot")ECT:HE'J%O)EFH]E‘J&;’%ﬁﬁﬂfﬁ(iﬁ%l:{&?b

observation not repeated in later experiments).
No bone or cartilaginous tumors.

BT 9: Incidence of hepatic angiosarcomas in females 6 times
that found in males. Zymbal gland and brain tumors also
treatment related but no sex differences observed.

BT 15: Zymbal gland carcinomas in all treated groups and in 2
males of the control group. Angiosarcomas in both sexes at
the highest concentration and predominantly in females.

At highest concentration 1 hepatoma (female) and 1
nephroblastoma

(male).

No brain tumors.

The average latency period for treatment—induced tumors was
reduced

significantly.
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ExE (2) IRt CiEsEMEHY (2) valid with restrictions

R HI TR
Huels AG Marl Huels AG Marl

Higa EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| B Xk (ST 3CAR) (198) (199) (200) (201) (202) (198) (199) (200) (201) (202)

EE

HEYER DTS other TS

CASEE

MESE VC #HRE 99.9% VC 99.9 % purity

AR

Ak |

Bk HARSAY 1th other

REBDE2(T

GLP@#E & T—REL no data

AEBREToF 1981 1981

HERT (B 2 Zwbk Sprague-Dawley Rat Sprague—Dawley

EZGHYN 3 3)

Male

600 ppm (1.54 mg/1) VC, +- KH 5% TH/—)L(v/v) DIEEY

600 ppm (1.54 mg/I) VC, +— ingestion of 5 % ethanol (v/v) in
water

REHM 1248

Exposure period : 12 months

FRAEE (R OEYE

AR (181K)
B EREE ®A Inhalation
pUEED S 4F5R/8.58/58 4h/d,5d/w

paisb dap U2

Y. BNEXE

yes, concurrent no treatment




REROBRIRH - RYDRBR2SFTHROKT

REH:

1) ZESRHVC;

2) VC(ZESH) +T4/—IL(EE) ;

3) Z4E—EBLIZES+T2/—)L (B ;

Post. obs. period : termination of the study 2.5 years after first
exposure

Exposure groups:
1) VC in air;
2) VC (in air) + ethanol (ingestion);

HEREH 4) I EA—FELI-ER, 3) filtered air + ethanol (ingestion);

I2/—)LERIEVCIR A4ERTIZRELT=, 4) filtered air.

gRpKkPTE/—IL 5% v/v) ZEEBRIER, Ethanol ingestion started 4 weeks prior to VC inhalation.

Ethanol ingestion in drinking water (5 % v/v) ad lib. for life.

#atFRyn
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RE. AEENE
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BRRFTR (EEE. fTROAERR
b i)

BRI PRI R (AR, FEE)

MFPRIFTR (AR SEE)

MERECFHTR (RER, EE

&)
REBEFR (RER, FEE)

LR CE), BT R

BIRATR (RER, FEE)

(PR

RIERRPHRRE (RER EE

E)
ERICERSNE

HE 5 5 & £ TOEFR
A= RIbH
#fatrEER
FFIEDEE: FFENA . MERIE. BRI, Lesions in liver: hepatocellular carcinoma, angiosarcoma,
Ny b RIES FELRE(T2/—)L) ., BIKIR(VC/ZA/—  |hyperplastic nodules.
L) BIBES) TERESORIIIESHTIIMBEDLA [Endocrine tumors (seminoma (ethanol), thyroid (VC/ethanol),
JLEYEMUT- ; Bl (N—42 k) B5 (T42/—L), adrenal tumors); number of pituitary tumors increased in
thDiES: U/ SHE(VCRUVC/IA/—/LTHEM) . ### |treated groups above control levels; pancreatic (beta —cell)
ERURMEANRE, BIE. Bif. RE. FHEOBERBR U LR |tumors (ethanol).
IMADER . HAHITIE AMEULOMERNEXILFHAEA |Other tumors: lymphosarcomas (increased in VC and
ADMEDEMTERL TNz, MEREIZLSHR/INDIETHI [VC/ethanol), fibroma and fibrosarcoma, glioma, tumors of
e [F9n A% (VC/ITR/—IL) B 125 B # (VC) THo 1=, kidney, epidermis, excretory pancreas, parathyroid. In some
ER FFESDEETTZ2/—)LOREBRSICKVEMLT-, FFiE#0 |cases more than 1 angiosarcoma or hepatocellular carcinoma

& AE: 23%(VC). 50%(VC/ITH2/—)L) ; FF#ARaASA 1 44 %
(VC). 60% (VC/TAR/—)L), VCEEFATIES LEFRLT, T4
J—ILITEENAMBEELTIERT %,

developed in an animal. First death from an angiosarcoma after
9 months (VC/ethanol) and 12 months (VC). Incidence of liver
tumors increased by concurrent treatment with ethanol: liver
angiosarcoma: 23 % (VC), 50 % (VC/ethanol); hepatocellular
carcinoma: 44 % (VC), 60 % (VC/ethanol). Ethanol acts as
cocarcinogen in relation to VC induced tumors of the liver.
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S8 () HIR CIEREEHY (2) valid with restrictions

{E58 14 O HI BT IR HL
Huels AG Marl Huels AG Marl

[2ey:::! EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| B Xk (ST 3CAR) (203) (203)

EE

ERME £ #DTS other TS

CASES

T
FHEDTRALAIL: H20 10 ppm, 7EFFZILTER 5 ppm. |[Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
7EFLY 2 ppm. ZL2 5ppm,. TEY 8 ppm. 13-THRJ T |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10

T > 10 ppm, #0077z 10 ppm. CFEFL > 4 ppm. E=JL|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene

§ 7EFL> 10 ppm, FOEY 3 ppm. EIEAFIL 100 ppm, 10 ppm, propine 3 ppm, methylchloride 100 ppm.

Hi& e

Bk HARSAY 1th other

REROE/4T

GLP@#E & T—REL no data

HEREITOE 1979 1979

HERT (B 2 Zwbk Sprague-Dawley rat Sprague—Dawley

TR (M, BE-F) T male/female

BEE 50 ~ 10,000 ppm (0.128 ~ 25.6 mg/I) 50 to 10,000 ppm (0.128 to 25.6 mg/I)

= REHR  17:E/H Exposure period : 17 weeks

RS (M5 0

AR (K

B 54258 |A inhalation

pUEEL TS 4B5FE/H, 58/38 4h/d, 5 d/w

paliish I

Y. BNEXE

yes, concurrent no treatment




HEREH

REROBRYR

ER BT 3

= 10,000 ppm (25.6 mg/1). 6,000 ppm (15.36 mg/I). 2,500
ppm (6.4 mg/1), 500 ppm (1,28 mg/1), 250 ppm (0.64 mg/I).
50 ppm (0.128 mg/). RALE xtFREE

156 B ICRRER

Post. obs. period : final sacrifice after 156 weeks

Study BT 3

Concentrations: 10,000 ppm (25.6 mg/1), 6,000 ppm (15.36
mg/1), 2,500 ppm (6.4 mg/1), 500 ppm (1,28 mg/I), 250 ppm
(0.64 mg/1), 50 ppm (0.128 mg/), untreated controls.
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hE. kEEme

|

EElE . BOKE

PRIRFTR (ERE. TR O XL
HA S HFHT R )

BRI R (RAER, FEE)

MEPEIFTR (AR, SERE)

in;l;;EEHI:E?E’JFﬁE(%EE\ ES-S

RIEEFR (RER, FEE)

ST CR) | SET R

BIRFTR (RER, FEE)

e

E?E?ﬁﬁ.%ﬁ#ﬂ’iﬁﬁﬁ(%$$~ S

SECEREIEE

IE 5 5 4 F TORERY
AERIGHE
#iEtREER

RES. SUNILIRERS . BFEHRERVCHFOMERED [Mammary tumors, Zymbal gland tumors, nephroblastomas and
e EaAEHEICHNT=, BEICEELI-IESEEH T BIZIE  |hepatic angiosarcomas in high dose groups; shorter exposure
ER FYREVWREHE TS TH S, time is sufficient to induce treatment related tumors.

#him
ERBWICETEENSAROEE

SERR

[ELELE () IR CIEREEHY (2) valid with restrictions

{25814 D HI BT IR HL
Huels AG Marl Huels AG Marl

[2ey:::8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA 3k (GT3TER) (201) (202) (201) (202)

{52

HEBYMER DTS other TS

CASES

MEZE VC>=99.97%v/v(F§EH: <2ul/l 7EFL 2. <15ul/| E/E=[VC >=99.97 % v/v (impurities: <2 ul/I acetylene, <15 ul/I
IL-FEFL, <10ul/113-TECITY <75 ul/l 1L AF L. |monovinylacetylene, <10 ul/l 1,3 —butadiene, <75 ul/I
<SGOul/IIBIETFIL, <1 ul/l ZEATLY, <1 ul/l1,1-2408 |methylchloride, <50 ul/l ethylchloride, <1 ul/I chloroprene, <1
OT4A>, <20ul/11,2->4908IT48Y, <5 mg/kg 7HrFJL |ul/l 1,1-dichloroethane, < 20 ul/I 1,2-dichloroethane, <5 mg/kg
FEKR. <1 mg/kg HCI, <0.5 mg/kg Fe. <100 mg/kg 7K. <10 |acetaldehyde, < 1 mg/kg HCI, <0.5 mg/kg Fe, <100 mg/kg
me/kg ZRFETEBE ). water, <10 mg/kg evaporation residue).

SR

HiE

HiEHARSAY fth: EARIZIZOECDA53IZHES other: essentially follows OECD 453

HEBEDI(T

GLP@#E & T—REL no data

AEBREITOE 1981 1981

HERT (B R vk Wistar rat Wistar

TR (M. I F) T/ male/female

REE

EEOHAE: PVCHRERFDE/T—ELT. 1.7, 50, 14.1
mg/kg AE RUB, BHEXEELT, KZiMH 300 mg/kg &
ERUA (10 % #aHR0ks,

actual dose: 1.7, 5.0, 14.1, mg/ kg b.w. and day as monomer in
PVC

powder. 300 mg/kg b.w. and day (10 %) in soya—bean oil by
gavage as

positive control

REMME  £E

Exposure period : lifespan

FRAEE (R OEYE

TR (181K)
iR #0. R oral feed
MIBSERE ARERE/H .58 /A, $REELT-, B D20BRE X kB SE -, diet provided 4 h/d, 5 d/w, no other food for the next 20 h

paisb dap U

Y. BEXE

yes, concurrent vehicle




%ﬂ%iﬁo)iﬁiﬁ,ﬁ.ﬂﬁﬂ - 13558 (5f) R U14438 () [CRAOID B

Ho

60-80IC (D 1 K TX60-80IE DSV D EEIZ, 1 BIEREAHM. 3
X[& 10 mg VCM/kefhE LT D KSITEHEILI-L AL T, VCM
DREFAESE10%PVCIMREZ ST HEFENMS Tz, M8
BICITBIETRELANILRBEDVCMES T 10%PVCES X 1=,
PRRTIEARIE YNGR S EATICFAR LT, S ELE B &
fRABERE B HIERSE 1z, 4BRE D ERE . ROBETI VML
fiESZ ohighofz, iz, BlOFEDSYRZIX300 mg
VCM/kg/H .58 /38, &H#RE 0% 5 L1z, COEICILVOMIZ
AEHICHEBLTER -, dBHERUER=2HOMHEE10
L% th ] B 3%% 2658 R 05281217 o1z, MEBEEDT5%D v+
MRTULBFICHERZR T L. TORSICIE#TIL135:8. 1#
TlE144BTEELT=,

1. 2. 4, 6. 8, 10 RV 1281, RUZ D& (L4:BHEMEET
IOV DREZRIEL -, B (XA REAM P 7ERIE L=,
IL—FLDMBEERBERUVRREF13. 26, 52, 78 RV 94
BIZERL =, BEEERIEFREIL13, 26, 52 BV 1068217
L, EREME, MARRER. MFERERQ. F7IILISY
WNITIFT IVHIHRRI7E—E  JIVAIDEEA Y OB
FSURTEF—ERUTILAIVBEE LE VEENS VR TS+ —

Post. obs. period : final sacrifice at week 135 (males) and week
144 (females)

Groups of 60-80 males and 60—80 female rats were fed diets
containing 10% PVC powder with varying concentrations of
VCM at levels planned to provide daily intakes of 1, 3 or 10 mg
VCM/kg body weight. The control group received 10% PVC
with no measureable level of VCM. The various diets were
prepared daily just prior to being offered to the rats. The diets
were available to the rats each day for a period of four
consecutive hours. After the 4 —hour feeding the rats had no
feed until the next day. In addition, a group of rats received
300 mg VCM/kg/day, 5 days/week, by oral gavage. For this
group, the VCM was dissolved in soybean oil. Interim sacrifices
of 10 male and 10 female rats from the control and two highest
dose levels were performed after 26 and 52 weeks. The study
was terminated when 75% of the control rats were dead, a
point reached for males in week 135 and for females in week
144.

Rats were weighed at weeks 1, 2, 4, 6, 8, 10 and 12 and at 4—
week intervals thereafter. Feed consumption was measured 7
times during the study. Routine hematology determinations and
urinalysis were conducted in weeks 13, 26, 52, 78 and 94.
Clinical chemistry determinations were conducted in weeks 13,
26, 52 and 106 and included fasting blood glucose, blood urea

StER St : nitrogen, serum total protein, serum albumin as well as serum
" BRSO TUN =, 135:8 (H) (X 14438 () 2 IZHTFE) |alkaline phosphatase, glutamic—oxalacetic transaminase and

MEEHL. ARREICHLT, glutamicpyruvic transaminase activities. Animals alive after

SEELEIRETL. REARFORED-HIZH45DE#% |135 weeks (males) or 144 weeks (females) were sacrificed and

REFLz, TR BEABFEMREEHBRE THICEFL  |subjected to a gross examination.

= RITZARLEE- MR 20PIZREL =, ZDHD SV |A thorough necropsy was performed and approximately 45

LHORBABFZNREL. FE. O /VILER. fiti. B, B2 [tissues were saved for histopathologic examination. A

i, TEAK, FRIR, BI. NERMICHEZR TEDES R UIER |complete histopathologic examination was limited to 20 males

NEONOIHNBRRERESTREICEEL =, and 20 females that survived to the end of the study or lived
the longest. Histopathologic examination of all other rats was
limited to the liver, Zymbal glands, lungs, kidneys, spleen,
pituitary, thyroidk, adrenals, grossly visible tumors and organs
containing gross lesions suspected of being tumors.

FEBREFICIE, BRRIEEREE 1T o1, For the interim sacrifices, clinical chemistry determinations

SIS, MiREERRE., EEMRE. 3LBTEFOS 5 —E |were made.

EM. MEFE7ZILID7IINTOTAY . R VBB EERE A | These included blood—clotting time, serum electrolytes, lactic

EFENT=, PE/EYUTAFS—E RV T EROX T S5— |dehydrogenase activity, serum alpha—foetoprotein, liver and

EEELFEDOERZBAWNTHELE, FiERUBIEESE% |kidney function tests. In action aminopyrine demeth ylase and

BIE LTz, B, BER U N\ILIROREBEHBZMREZ  |aniline hydroxylase activities were measured in liver

To1=, preparations. Liver and kidneys were weighed.
Histopathological examination of the liver, kidneys and Zymbal

FEMEXT B (EIVC DI AIZL DB EEB T D=2, REREE(C |glands was performed.

AWEEERLEF DB TEHEE L=, Negative control group housed in a room separate from that
used for the experimental groups to avoid contamination by
inhalation of VC.
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ERICERSN -8

FE5 5 4 & TOREAE

AERISTE

HETRIER

TNENOVCLANLT, AR EICHELEREOESHE
RENHONIZ(R 1), FBOEBREIE. REHAELANIL
TOMERNBEDBEE: 27%; BiEBTIE27%; #: 9%;
[543t BB TIE29 %) A5, FEILAIILOMERNIEETFHEAA
DREFR T, RIEVCL AL (I TEZ) TO IR A DR
HHREEANEZIEL TS ESICBhT -, MEREXMEN
BEER DI/ R T ANz, AERISHEBEME R KRIE
AELNILOMD A THETHICEE TH 1=,

A variety of neoplastic treatment-related liver lesions was
found at each of the VC levels (Table 1). The tumor response
in the liver seemed to shift from a predominance of
angiosarcomas at the highest dose level (males: 27%; 27% in
positive control; females: 9 %; 29 % in positive control) via a
mixture of angiosarcomas and hepatocellular tumors at the
intermediate levels to the exclusive development of
hepatocellular tumors at the lowest VC level (predominantly in
females). Angiosarcomas were also found in the lungs and
extrahepatic in the abdomen but there was no doseresponse
relationship and the difference was statistically signifcant only
in females at the lowest dose level.




ER

BEIN-thOES: U NLIROES. BB EE. 2
RO A, RO M ERIEILS meg/ke AE/BULTHE
IRFRIIEINE TR U -, BRSNS D o=, FFHERE
A (ERE) DEEICIEAE — RIGHEELNH SNz, HEDH
M LY BRZHENF D=,

NOAEL < 1.7 mg/kg tAE/H,

R
VOMZEERLI=5vVDOBIRSN =D A DL T RUEE

i3
mg VCM/kg/ B
BATRUEE 0 17 50 141 300
A
[ ted i) 0o 1 THk  23kkx 3
A 0o 1 2 Sk 1
MEPIfE 0 o0 6% 27wkk 27
i
mERE 0 0 4x  19kwek 19
SUNIVER
RN A 0 o0 2 0 1
=i
iadd 3 1 7 8 1
AR AR
iR ARIE 4 12% 10 3 3
TERK
BRAE 12 25%k 6 26k 0
NA 10 1 0 0
i3
mg VCM/kg/ B
BATRUSEE 0o 17 50 14.1 300
FrF AR
BB 2 26kk  30kkk  Adkkk 2
A 0 4 19kkk  20%kkk 0
mERNE 0 0 2 okx 29
i
mERNE 0 0 1 5% 23
SUNILER
REHMRENA 0 0 0 0 1
A
g 1 6% 3 3 0
AR AR
iR amraRRIE 7 10 3 2 0
TEK
BRAE 14 16 10 5% 3
A 3 0 2 0 0

* p<0.05; ** p<0.01; *+* p<0.001
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Other tumors observed: tumors of Zymbal glands, abdominal
mesotheliomas, adenocarcinomas of the mammary glands.
There was a dose—dependent increase in the incidence of liver
hemangiosarcomas starting from 5 mg/kg b.w./day. Males were
more sensitive than females. There was a dose-response
relationship for the incidence of hepatocellular carcinomas (all
dosages). Females were more sensitive than males. NOAEL <
1.7 mg/kg b.w./day.

Table 1
Selected cancer type and incidence of rats fed VCM

Males

mg VCM/kg/day
Type and incidence 0 17 50 141 300
Liver
neoplastic nodule
carcinoma
angiosarcoma
Lungs
angiosarcoma 0 0 4% 19%kx 19
Zymbal glands
squamous—cell carcinoma 0 0 2 0 1
Abdomen
mesothelioma 3 1 7 8 1
Thyroid
parafollicular cell 4 12x 10 3 3

adenoma

Pituitary
adenoma 12 25%x 6 2%%
carcinoma 1 0 1 0

1 Tk 23%xk 3
1 2 8xx
0 6%  27kxk 27

o®o

o o

Females

mg VCM/kg/day
Type and incidence 0 1.7 50 14.1 300
Liver
neoplastic nodule 2 26%x  3Qkkk  Adkrk 2
carcinoma 0 4 19%k%  20skkok 0
angiosarcoma 0 0 2 Ok 29
Lungs
angiosarcoma 0 0 1 5% 23
Zymbal glands
squamous—cell carcinoma 0 0 0 0 1
Abdomen
mesothelioma 1 6% 3 3 0
Thyroid
parafollicular cell 7 10 3 2 0

adenoma

Pituitary
adenoma 14 16 10 5%
carcinoma 3 0 2 0

o w

* p<0.05; ¥k p<0.01; *+* p<0.001
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ExE (1) HIRRZ<{E%EHEHY (1) valid without restriction
{E3E1E O HI IR HL
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Higg Ispra (VA) Ispra (VA)
5| FASCER (FEXER) (198) (204) (198) (204)
E=
HERYER DTS other TS
CASES
S VC. flifE 99%. B RLIERINAMDFTLMELEEILESZA [VC, 99 % purity, assumed to contain insignificant amounts of
TWBEEZLND, various noncarcinogenic
contaminants.
JER
ik T ——
Bk HARSAY 1t other
HEDZAT
GLP@E & T—HEL no data
HEBRETo-FE 1971 1971
HEST (GE BHE) Sk Wistar rat Wistar
TR CHEE- M. It - F) i male
wEe 3 % v/v VC (30,000 ppm; 76.8 mg/I) 3 % v/v VC (30,000 ppm; 76.8 mg/I)

ZHM - 1258

Exposure period : 12 months

FREH (MR DEME

A A




BER% BA inhalation
pUEEL TS 4B5FE/H, 58/38 4h/d, 5 d/w

ﬁﬂﬁﬁtmii ﬁ"L ﬁm%:?dﬂﬁ yes, concurrent no treatment

. 26L& R R, 25LAKRMETBEEL -, 26 animals exposed, 25 animals in untreated control group.
HEREH A FRERE 280~380H, Survival time 280 to 380 days.

#atFayn

s
RE. . AEENE

EEEE . k=

BRRFTR (EEE. fTROAERR
b i)

BRI PRI R (AR, FEE)

MFPRIFTR (AR SEE)

MAERECFHTR (RER, EE

&)
REBEFR (AR, FEE)

LR CE), BT R

BIRATR (RER, FEE)

(PR

RIERRPHRRE (RER EE

E)
ERICERSNE

BB R AEE TORM

A= RIbH

#atrEER
BE100 A RICRYIDIES . REDDNAMAEZ, #5ERE |First tumors after 10 months of treatment. 14 animals with
AR 21Z, KIS DILEEEM1EICH ST, Bl ZBRASA HY5 | epidermoid carcinoma, 2 with mucoepidermoid carcinoma, 1
Bz, IRFRAMAREIEA 1B, RFMAEA AN EIZHS5NT=, |with papilloma of the skin; 5 animals with adenocarcinoma, 1

SR BOEBEREBENICHONT=, MEPEILIHRES L, xEEEE |with adenoacanthoma, 1 with squamous cell carcinoma of the

ISIXESEHLNLT,

ot =

ﬁfnﬁﬁ
ERYVI-EFERNAEOH R

lungs; 5 animals with osteochondroma of bones. No
hemangiosarcomas reported. No tumors in the control group.

ER

[ELELE (2) KR CIEREMEHY (2) valid with restrictions
{25814 D HI BT AR HL
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Hi Ispra (VA) Ispra (VA)
5| FA ST Ak (FT3CAk) (205) (205)
EE
SHERMEA TS other TS
CASES
MEZE
THEMDEKRLAIL: H20 10 ppm._ 77 ILTER 5 ppm. [Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
TEFL2 2 ppm, L2 5ppm. ?9) 8 ppm., 1,3—7’5(“)1 acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10
SR > 10 ppm, BBz 10 ppm, P F7EFL > 4 ppm. E=JL|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
FHEFL 10 ppm. FAEY 3 ppm. 1EIEAFJL 100 ppm., 10 ppm, propine 3 ppm, methyl chloride 100 ppm.
Ik e
HE/HARSAY 1t other
HEBEDI(T
GLP#E & T—HEL no data
AEBREITOE 1979 1979
HEBT(E 2 Zvbk Sprague-Dawley rat Sprague—Dawley
TR (M. I F) M male/female
BER #1)—7iEd 003 ~ 50 mg/kg RE 0.03 to 50 mg/kg b.w. in olive oil
= REHR : 52~59E Exposure period : 52 to 59 weeks
KRS (MR D EEk
AR (K
B 4258 EXEEdm] gavage
pUEEL ]S 1E/8.4-58/8 1/d, 4-5 d/w
sTERAF L Y. BExtEE yes, concurrent vehicle
KEROHZHM : 136:BRICREOER Post. obs. period : final sacrifice after 136 weeks
HER BT 11: Study BT 11:
BRE: 50, 16.65. 3.33 mg/kg (AE, Concentrations: 50, 16.65, 3.33 mg/kg b.w.
S 5 HRE 52380/, duration of treatment 52 weeks.
HERSE

SAER BT 27:
JBE: 1, 03, 003 mg/kg KE,
RE5 M 52~598,

Study BT 27:
Concentrations: 1, 0.3, 0.03 mg/kg b.w.
duration of treatment 52 to 59 weeks.
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BRI PRI (AR, FHE)
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MiEZFERTR (R, BERE)
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REBEFR (RER, FEE)

LR CE), ST R

BRI R (RER, EEE)

B E

[
RIERRPHRRE (RER EE

E)

ERICERINT-E

IBEREE TORM

A= RIbH

#atrEER
SLER BT 11: Study BT 11:
50 mg/kg IAE : BEFHBRIE1H]. D2/ \ILIRM A 205 () . |50 mg/kg b.w.: 1 nephroblastoma, 2 Zymbal gland carcinomas
25%M BN M0 B P RE (M) o (both sexes); haemangiosarcomas in 25 % of animals (both
16.65 mg/kg (AE: MED20% KR U HEIBIICMERIRE, sexes).
RIEASFHICETEREICEELLZEREA#SNT, 16.65 mg/kg b.w.: Haemangiosarcomas in 20 % of female and in

1 male animals;
SR HE& BT 27: No treatment-related tumors in lowest dose group.

1 mg/ke IRE: MBI RO ME2H] I AFED MERE. thIZks
IZBYELF=fEE 1375,
BERERICETRSICEELESEIAONT,

Study BT 27:

1 mg/kg b.w.: hepatic angiosarcomas in 1 male and 2 females;
no other treatment-related tumors.

No treatment-related tumors in lower dose groups.
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ERPIVEFLENANDEER
EET

ERELE (2) #HIRft CiEsEMHY (2) valid with restrictions
E5ET D HI TR R
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
g Ispra (VA) Ispra (VA)
5| FASCAR (FTXER) (198) (199) (200) (201) (202) (198) (199) (200) (201) (202)
i
HEMEH DTS other TS
CASES
MEZE
FHMDEARLAIL: H20 10 ppm, ZEFFILTER 5 ppm. |Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
T7EFL> 2ppm. 7L 5ppm. TR 8 ppm, 1,3-THZU I |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10
IR > 10 ppm, Z8A7x> 10 ppm, SF7HEFL > 4 ppm. E=)L|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
‘ 7EFL> 10 ppm. FAEY 3 ppm, #EIEAF )L 100 ppm, 10 ppm, propine 3 ppm, methylechloride 100 ppm.
5 e —
Hik A HARSAY 1t other
HEBEDI(T
GLPE& T—REL no data
MEBRETOE 1977 1977
SHERT (R vk Sprague-Dawley rat Sprague—Dawley
TR (it - M M- F) it/ b male/female
BEE Z)—T 8 1 cc PIZ 425 mg 4.25 mg in 1 cc olive oil
= REHME  £E Exposure period : life time
ZHASH (M) OEEK
AR (181K)
B B4R BER i.p.
IRSERE 27 AR TIEIX(E2, 3. X[F4[E once or 2, 3, or 4 times at 2 months interval
Pk e I AY . BExEE yes, concurrent vehicle
HREREH REEROETHR . 1M4MBERICERER Post. obs. period : final sacrifice after 144 weeks
HHatFryn IR
B8
RE, KEEME
EiiE ., ke
BERATR (EEE. TROXKIE
HA L3R )

REIFHR (RAEE, EERE)

MEPEIFTR (AR, SERE)

g;§£E1tEEE@FﬁE(%$$, S-S

REBEFMR (EEER, FEE)

SETH(E) | SET R

Bl R (RER, FEE)

fdids 5 8
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ER BT 12

Study BT 12

SR BHFMABEIH. R TOMmMERNE1FHAEEESNT=, 1 nephroblastoma, 1 subcutaneous angiosarcoma observed.
e e
%iﬁﬁ%l:a‘s#é%hf/\ffi@ﬁ#
5B (2) HIRft CIEEMEHY (2) valid with restrictions
{2581 O HI AR HL
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
H# Ispra (VA) Ispra (VA)
5| ATk (FT3CARk) (198) (201) (202) (198) (201) (202)
=
HERME S T—2EL no data
CASES
MEZE
AR
7k |
HiE A HARSAY 1t other
HEBDI(T
GLP#E& T—REL no data
HEBRETo-F 1981 1981
HERT (I T vk Sprague—Dawley rat Sprague—Dawley
TR (M, Il :F) ] male/female
BEE 940 ppm (2.41 mg/1) 940 ppm (2.41 mg/1)
= EF&HH . 248 Exposure period : 24 w
LA (M) OEEK
B EE)
155288 A inhalation
AIRSAFE TE5RE/8 . 58 /38 7h/d, 5 d/w
popist I It Y. BELEXR yes, concurrent no treatment
ABDERHIELIEYMDEIYNREL-. TNEh .6 B |Four differently aged sets of animals were exposed: 6 w, 17-18
5. 17-18 EfEL. 32-33 EEH. 51-53 :BHh, FCEEHDKM |w, 32-33 w, 51-53 w, respectively. Similarely aged groups of
. ENMBEERLESTBIELLTE T, untreated animals were kept as untreated controls.
HEREM £72.3, 6, RU 9~ AIC, IBIZEB#%. Serial sacrifices at 3, 6, and 9 months, respectively.
=RER REMIARAIGE, Final sacrifice 43 weeks after onset of the exposure.
HEtFRy IR
e I
RE, AEENE
EEEE . SKE
RRATR (BEE. fTROFLE
HA iR

ARRIFMPT R (RER, FERE)

MEPHIFTR (AR, SERE)

J}E;)KEE{I:?EI‘JFEE(%EZ& BB

REEFR (RER, FEE)

SRR CR), SET R

BIRFTR (RER, FEE)

[P

EE%H%&%E‘JF&E(%E?& S

)
ERICERSNT-8

fE B 4 F TORAR

AERIGHE

ffEtREER
RERLRVBEOHYORBTIE., MRFEXIXEERIEFHRZE [No statistically significant differences in hematological or
EICHEHICEELRE TGN ol BEDEA4T: HBIEEIZ |clinical chemistry measurements between exposed and
FHoNt=DTFFEO MEPIE (BFIZfhD2RET), FTE(KIR  |untreated animals. Tumor types: Most frequently angiosarcoma
fE. ZLIRDIEB TH o= HBEYRZBINTULVELY, XIFIER  |of the liver (occasionally in other organs), pituitary adenoma,

SR ZOHYTIE, SUNILIRDEE . KD EZIHDNT=, M |mammary tumors; in few exposed or unexposed animals zymbal
BAREOEEIHESLIVEHRDOEYMTEL. MO, &L |gland tumors, tumors of the brain. Incidence of angiosarcomas
FYBRHICELS, OANHLVILEREZETH S, is higher and tumors occur earlier in older animals of both

sexes. Females are more susceptible than males.

%iﬁ@ﬁ%l:a’iﬁ%%ﬁbﬁ@ﬁ#

JERR

S5t (2) HIFR TIEFEHHY (2) valid with restrictions

{E5E1E D HI BT IRHL
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau

Higg Ispra (VA) Ispra (VA)

5| BTk (FT3CARk) (206) (206)

i

ERME A fhADTS other TS

CASES

MEE




THHDRALAJL: H20 10 ppm, 7ELT7ILTER 5 ppm.
TEFL2 2 ppm, 7L 5ppm, TA 8 ppm, 1,3-T4TT
> 10 ppm, #0087z 10 ppm, CF7EFL > 4ppm, EZJL

Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10

SRR ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
FEFL 10 ppm. FOEY 3 ppm, E{EAFIL 100 ppm, 10 ppm, propine 3 ppm, methylchloride 100 ppm.

FiE e

Hik A HARSAY 1t other

HEBEOI(T

GLPEE& T—AEL no data

HEREITo-F 1979 1979

SHEST (FE BHE) vk Wistar rat Wistar

TR G- M. - F) i male

BES 50 ~ 10,000 ppm (0.128 ~ 25.6 mg/1) VC 50 to 10,000 ppm (0.128 to 25.6 mg/1) VC

= TR . 52:8/ Exposure period : 52 weeks

FREH (MR DEIE

B (181K

BB [N inhalation

AIRSTRE 4B5fE/H.58/38 4h/d, 5d/w

xTHREE AR Y. ENE Xt yes, concurrent no treatment
REZROEHZEME : 165:ATEMERER Post. obs. period : Animals sacrificed at 165 weeks
HER BT 7 Study BT 7

SERZ JEE: 10,000 ppm 25.6 mg/1). 6,000 ppm 15.36 mg/l). 2,500 |Concentrations: 10,000 ppm 25.6 mg/I1), 6,000 ppm 15.36 mg/I),
ppm (6.4 mg/I). 500 ppm (1.28 mg/1). 250 ppm (0.64 mg/I).  |2,500 ppm (6.4 mg/1), 500 ppm (1.28 mg/1), 250 ppm (0.64
50 ppm (0.128 mg/1), FRALE X EBEE, . mg/1), 50 ppm (0.128 mg/1), untreated control.

#fEtFRo 0

#E I ———

RE. AEHENE

EEEE . k=

FRKFTR (EEE. fTRORERR
HA LR D)

EREIFAFT R (AR, FEE)

MEPRIFTR (AR, SEE)

MFEEEFHFRR (RER EE

&)

REBEFR (RER, FEE)

SRR CE), ST RER

BIBARR (RER, BRE)

i 28 & =
REMABFNMTRE (REX BB

E)

EERICERSI -8

HE 5 & F TOD R

BAERGHE

ETHIEER
FERIBT 10ERBRDBETHON-HEREELEELIL TLV =, BF [Results closely similar to those obtained in males in
DOMEREDOEEICHAOSHNTHEESHEENASNT=, O /\L |experiment BT 1. Clearly dose-related incidence of hepatic
IRANA . BFMRIE. FFNNA . RUIKIES (XA MBI angiosarcomas. No dose-relation for Zymbal gland carcinomas,
Motz SKAOHMDEIRDIEN A . REH A, RUAIMMHEE |nephroblastomas, hepatomas, and brain tumors. Few mammary

SR BBERUOBEICEBRREINT-. FOMEAEEZRS 5. [E|adenocarcinomas, skin carcinomas, and leukemias randomly in

BOEEIIBT 1RBROBEFLYLEMN o7,

test and control groups. With the exception of hepatic
angiosarcomas, the incidence of tumors was lower than in the
comparable groups of experiment BT 1.

#E
ERHVEFLENANDEER
EEN

ExE (2) IRt CiEsEMEHY (2) valid with restrictions
E5E T D HI TR B
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Higg Ispra (VA) Ispra (VA)
5| FSCER (e XX k) (198) (207) (200) (201) (198) (207) (200) (201)
E=
AERYE A DTS other TS
CASES
HEE
FHEDTRALAIL: H20 10 ppm, 7EFFZILTER 5 ppm. |[Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
FtEFLY 2ppm. L 5ppm. TAY 8 ppm, 1,3-TART T |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10
IR > 10 ppm, #0071 10 ppm. CFEFL > 4 ppm. E=JL|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
- FHEFL 10 ppm, FOEY 3 ppm. 1E1EAFJL 100 ppm, 10 ppm, propine 3 ppm, methylchloride 100 ppm.
FiE T ——
Hik A HARSAY 1t other
HEBEDOI(T
GLPEE& T—HEL no data
HEBREITo-F 1979 1979
vk Wistar rat Wistar

HERR (B R#)




TR (M, I :F)

1

male

1 ppm (0.0026 mg/I)

1 ppm (0.0026 mg/1)

ksk KRR : 52,8/ Exposure period : 52 weeks
KR (MR D ek
B R
B 54258 |RA inhalation
pUEEL TS 4B5FE/H, 58/38 4h/d, 5 d/w
ﬁﬂﬁﬁtmii ﬁ"L ﬁm%:?dﬂﬁ yes, concurrent no treatment
REZDHRIRE . RE2ERICER Post. obs. period : sacrifice 82 weeks after end of exposure
HEREH HER BT 17 Study BT 17
BMIEL: i 1200C Number of animals: 120 males.
HEtF R IR
e I —|
RE. AEENE
EEEE . SKE
RRATR (EEE. fTROFELE
HA e i)
RRIFRIFT R (AR BEE)

MEPEIFTR (AR, SERE)

in;l;;EEHI:E?E’JFﬁE(%EE\ E-S

RIEEFR (RER, FEE)

ST CR) | SET R

BIRFTR (RER, FEE)

[T

RIEMRFHRRE (RER EE

E)

e S (i

IE 5 54 FTORER
AERIGHE
#fiEtRRER
ot B REEH 3B, Three extra—hepatic angiosarcomas.
s FFASA 1451, One hepatoma.
ER BEBRRURBEICOU/NILIRDOES,

Zymbal gland tumors in treated and control group.

#him
ERBVICETEENSAROEE
ER

[ELELE (2) IR CIEREEHY (2) valid with restrictions
{25814 D HI BT IR HL
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Hi# Ispra (VA) Ispra (VA)
5| B Xk (ST 3CAR) (198) (201) (202) (198) (201) (202)
EE
ERME £ #DTS other TS
CASES
T
D RALAJL: H20 10 ppm\—)_"t’l*Tllﬂ_:tF 5 ppm. |Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
THEFLY 2ppm, L 5ppm. FAY 8 ppm, 1,3-TART T |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10
SER > 10 ppm, #0077z 10 ppm, CFEFL > 4 ppm. E=JL|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
FHEFL2 10 ppm, FOEY 3 ppm, 1E1EAFJL 100 ppm, 10 ppm, propine 3 ppm, methylchloride 100 ppm.
Fik e
HiEkAHARSAY 1t other
HEBEDI(T
GLP#E & T—REL no data
HEREITOE 1979 1979
HERT (B ZH) Zvbk Sprague-Dawley rat Sprague—Dawley
TR (M, BE-F) i male
BEE 6,000 ppm (15.36 mg/I). 10,000 ppm (25.6 mg/I) 6,000 ppm (15.36 mg/I1), 10,000 ppm (25.6 mg/1)
= REHR 5 ~ 2580 Exposure period : 5 to 25 weeks
RS (M5 0
AR (K
7 : :
B 4258 A inhalation
pUEED ]S 1-4B5R/B . 1-58/:8 1-4 h/d, 1-5 d/w
W%ﬁtmfi ﬁ"L %mﬁﬂ?ﬁ yes, concurrent no treatment
KEROHZ=HM  154BRICREER Post. obs. period : final sacrifice after 154 weeks
HE& BT 10 Study BT 10
ma s R 4BR/B.58/:8, 5:8 Exposure: 4 h/d, 5 d/w, 5 w
ABRR 4B5RS/8 . 18 /38, 258 4h/d,1d/w, 25w
188/ 8. 48 /38, 25:8 1h/d, 4 d/w, 25 w
#HatFry IR
R I —




hE. kEEme

EElE . BRKE

FRIRFT R (EEE. TR O REE

B & R R )

BRTIAAOFT R (RAER, SEE)

MEPEIFTR (AR, SERE)

£§§£E4t52%FﬁE<%E$~ BE

RIEEFR (RER, FEE)

SRR (E) | LT BN

BIRATR (RER, FEE)

[

E?Eﬁﬁ%ﬁ#ﬂ‘]ﬁﬁﬁ(%$$~ S

SECEREIEE

IE 5 5 4 F TORER]
AERIGHE
#iatREER
IREER. CUNILREBBNSHEEIZALDNT-, BF A High incidence of mammary tumors, Zymbal gland tumors;
fE. s DIES. KENARVETORENHHFIZHS5N  |some nephroblastomas, forestomach tumors, skin carcinomas,
= ERERELAZICHFER U CMEPIFEA S |and subcutaneous sarcomas; some hepatic and non—hepatic
SFIER Hont-, REDRETIZ. BREICHEL-IES45H TS |angiosarcomas even after short exposure regimen. Even the

DI+ THB,

+ <.

]
ERDNEISRNABEDERE

shortest exposure is sufficient to induce treatment related
tumors.

R

ExaE (2) #HIRft CiEREMHY (2) valid with restrictions
{E5ET D HI TR L
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
g Ispra (VA) Ispra (VA)
51 A 3Tk (FT3XaEK) (201) (202) (201) (202)
ES
HEBYMER DTS other TS
CASES
HHEE
FHEDTERKRLAIL: H20 10 ppm, 7EFFZILTER 5 ppm. |[Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
TEFL 2 ppm. FL¥ 5ppm. TH 8 ppm. 1,3-TA T |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10
SRR > 10 ppm, #0087z 10 ppm, CFEFL > 4 ppm. E=JL|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
! FHEFL2 10 ppm, FOEY 3 ppm, ¥E1EAFJL 100 ppm, 10 ppm, propine 3 ppm, methylchloride 100 ppm.
HiE e
Bk A HARSAY fth other
HEBEDI(T
GLP@E & T—HEL no data
AERE T 1979 1979
B I Yk Sprague-Dawley rat Sprague—Dawley
TER (it - M. - F) it I male/female

6,000 ppm (15.36 mg/1). 10,000 ppm (25.6 mg/1)

6,000 ppm (15.36 mg/1), 10,000 ppm (25.6 mg/I)

SEHM - 78 (R FiRk12B~188)

Exposure period : 7 d (transplacental: 12th to 18th gestational

BE5= o
ZHASH (MR OEEK
B (181K
#5128 BA inhalation
AIBAEE 4F5RE /B 4h/d
xTEREE AR | no
REROETHR . 143ERICERER Post. obs. period : final sacrifice after 143 weeks
HEREH HER BT 5 Study BT 5
F FARTREAR T R REAEL o No controls available.
HHatFryn IR
#8
RE, KEEME
EiiE ., ke

FRIKFTR (EBE. TR DR
H LR )

i

RRIFHFT R (RER SEE)

MEPEIFTR (AR, SERE)

g;§£E1tEEE@FﬁE(%$$, S-S

REBEFMR (EEER, FEE)

SETH(E) | SET R

Bl R (RER, FEE)
G

fdids 2 2
REMRBIFHR (REE. EE

E)

ERICERSI -8

[EE FEE TORE

AERGHE

RETAIEER




ER

LT ORBTEMT 5 END D> TW BB D2 TDah
LML, ThH5, VO RRBIICEAAMBELLTHE
AT 3TENTEDENSERIZALY,

No increase in any of the type of tumors that were found to be
increased in previous experiments. Thus, there is no evidence
that VC could act as transplacental carcinogen.

#him
ERBVICETEENSAROEE
ERR

5Bt (2) IRt CIEEMHEHY (2) valid with restrictions
{2581 D HI TR HL
Huels AG Marl Huels AG Marl
Higa EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
51 A 3Tk (FT3XaER) (198) (201) (202) (198) (201) (202)
| [EE
RERMES DTS other TS
CASES
HHEE
THEDTERKRLAIL: H20 10 ppm, 7EFFZILTER 5 ppm. [Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
TEFL 2 ppm. FLY 5ppm. TH 8 ppm. 1,3-THU T |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10
SRR > 10 ppm, #0087z 10 ppm, CFEFL > 4 ppm. E=JL|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
FEFL 10 ppm. FOEY 3 ppm, E{EAF )L 100 ppm, 10 ppm, propine 3 ppm, methylchloride 100 ppm.
FE e
HiE A HARSAY 1t other
HEBDI(T
GLP#E& T—HREL no data
HEBRE{ToF 1979 1979
SERT (FB R0 Sk Sprague—Dawley rat Sprague—Dawley
PRI (M. B :-F) It male/female
BEE 6,000 ppm (15.36 mg/1). 10,000 ppm (25.6 mg/I1) 6,000 ppm (15.36 mg/I1), 10,000 ppm (25.6 mg/1)
= BB . 1485/, 1-58 /58, 5-258 Exposure period : 1 — 4 h/d, 1 - 5 d/w, 5 - 25 weeks
LS (M) OEEK
B EE)
BEES BA inhalation
AIRSARE 4B5fE/H, 58/58 4h/d, 5d/w
xTEREEL AR Y. BELEXR yes, concurrent no treatment
REROEZ=HM 13 ERICRERER Post. obs. period : final sacrifice after 13 weeks
B BT 4(FHAERSVLT) Study BT 14 (in newborne rats)
SRERS =5 4kfE/H.58/8. 58 Exposure: 4 h/d, 5 d/w, 5 w
4BFfE/B . 18/:8, 258 4h/d, 1d/w, 25 w
165fE/ B, 48/58., 258 1h/d, 4d/w, 25w
ffEtFRo 0
58 X
RE. AEENE
S KE
BRRATR (EEE. TROXKIE
HA LR )

ERTIFROFT R (AR, SEE)

MEPRIFTR (AR SERE)

g?&itﬁﬂ’iﬁﬁﬁ(%iiﬁ S

REBEFR (EEER, FEE)

TR CE), BT R

BB R (RER, FEE)

A

fisk
REBMRBIFHTR (REX . EE

&)

ERICERSN-E

HE 5 F 4 F TO B

BAERGHE

ETHIEER
ERBVIOSERICIRESNE-FYTIXFROME AER T |A low incidence of hepatic hemangiosarcomas and hepatomas
FARADEEDSIENH NI, FLIRESZ RV /N LER® |was found in animals treated during the first 5 weeks of
EstiEmLi-, A—ORETRILREDIEME. IR53N =& |postnatal life. Mammary tumors and Zymbla gland tumors also

SR FYIEVCRBICBERLIIEBEF R LG, o1z, increased. Dams that were treated for the same length of time

FEa
ERBYICEFEENSAROEE

with the same concentration did not develop tumors referrable
to VC exposure.

EZ

Exat (2) #HIRf CiEREMHY (2) valid with restrictions
1S58 1% O HI ETAR R0

Huels AG Marl Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Hisa Ispra (VA) Ispra (VA)

51 A CHk (FE3X#R)

(198) (201) (202)

(198) (201) (202)




(FR#EE) $5 8 T, [RXXIZTA low incidence of hepatic
hemangiosarcomas and hepatomas |&#2H3, M SCEkEH

e 5. "low”[&"high” DERY THDEEZ BN B,

RERMEA DTS other TS

CASEE

MEE
FHEDETRKRLAIL: H20 10 ppm, 7EFFILTER 5 ppm. [Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
TEFL2 2 ppm. FL2 5ppm. TH 8 ppm. 1,3-TB T |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10

SR > 10 ppm, #0087z 10 ppm, CFEFL > 4 ppm. E=JL|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
F+EFL 10 ppm. FAEY 3 ppm. &L AFIL 100 ppm, 10 ppm, propine 3 ppm, methylechloride 100 ppm.

I |

HiE A HARSAY 1t other

HEBRDEAT

GLP#E& T—HEL no data

HEBRE{To-F 1984 1984

HRERT (7B B k) Sk Sprague—Dawley rat Sprague—Dawley

TR (M, I :F)

i

male/female

2,500 ppm (6.4 mg/I)

2,500 ppm (6.4 mg/I)

REHM - 15XE76:EM. FIEE ER12B UR) RUER

Exposure period : 15 or 76 weeks, transplacental (starting 12th

B5R gestational day) and postnatal
BHESE M) O
B (181K
BEER RA inhalation
AIRSAFE 4-785fE/B . 58/8 4-7h/d, 5 d/w
popisk I It Y. BELEXR yes, concurrent no treatment
REZDHRIRE . 15082 DRERERK Post. obs. period : final sacrifice after 150 weeks
sXEX BT 4001 R Uf BT 4006 Study BT 4001 and 4006
e RE: FIRS YN, iER12B A H4-785fE/H. 58 /18, 7658 |Exposure: Pregnant rats were exposed from the 12th day of
HEREM . ®RELI=, pregnancy for 4 = 7 h/d, 5 d/w, for 76 weeks.
FERSYMIIEREEIC15 X 768 RELT=, The newly—-borne rats were exposed similarly for 15 or 76
weeks.
a0 IR
48
RE. AEENE
EEEE . SKE
RRATR (BEE. fTROFLE
H SR Re)

ARRIFAPT R (RER, FERE)

MEPRIFTR (AR, SERE)

J}E;)KEE{I:?EI‘JFEE(%EZ& BB

REEFR (RER, FEE)

SRR CR), SET R

BIRFTR (RER, FEE)

[P

EE%H%&%E‘JF&E(%E?& S

)
ERICERSNT-8

fE B 4 F TORR
AERIGHE
ffEtREER
2RE5HETHEONENERVFNANSHEEIZIZESH SN |A high incidence of hepatic hemangiosarcomas and hepatomas
Zo occurred in all treated groups.
. Fiz, AIRES . SO NVIREESL S EEIC. BFMAEE. A |Also high incidence of mammary tumors, Zymbal gland tumors,
ER BENEBIHIEEDIEET. EERUVKE TDESHIELEE |some nephroblastomas, some fores tomach tumors, few

ISEBdbhT=,

FEa
ERBYICEFEENSAROEE

cutaneous and subcutaneous tumors.

EZ

Exat (2) #HIRRf CiEREMHY (2) valid with restrictions
1S58 O HI ETAR R0
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Hig Ispra (VA) Ispra (VA)
5| FSCRR (ST XX k) (198) (201) (198) (201)
| EE
HEYMES T—REL no data
CASES
MEE
AR
Ak e
Hik A HARSAY 1t other
HEDEZ(T
GLPEE& T—AEL no data




HEBREIToF 1981 1981
SHERGE R Svb R rat  Strain : other
TERI (it M. U F) it W male/female
nEg 50 ~ 500 X (% 50 ~ 50,000 ppm VC 50 to 500 or 50 to 50,000 ppm VC
x> SZHIRT - 1[E1EERT. 2808, XI1X20:E 7 Exposure period : 1 times 1 hour, 2 w, or 20 w
FREH (MR eI
B (R
R BA inhalation
AIRSTRE 1B¥R/8. 58/:8 1h/d, 5d/w
XL Y. ENEXIEE yes, concurrent no treatment
REROBLRHMN - EERFARE 8 ~ 26 hARICER Post. obs. period : sacrifice 8 to 26 months after onset of the
RHERUVERE: experiment
1) Fisher 344: 1 F§R8 50 ppm (0.128 mg/I). 500 ppm (1.28
mg/1). 5,000 ppm (12.8 mg/1) X [& 50,000 ppm (128 mg/I) VC |Strains and exposure:
12, 1) Fisher 344: 1 h to 50 ppm (0.128 mg/1), 500 ppm (1.28 mg/I),
2) Fisher 344: 1 B£f5/8. 5 H/:E. 28R, 500 ppm (1.28 {5,000 ppm (12.8 mg/1) or 50,000 ppm (128 mg/1) VC.
SHERGME mg/I) VC, 2) Fisher 344: 1 h/d, 5 d/w, 2 weeks, 500 ppm (1.28 mg/1) VC.
B 3) Fisher 344: 1 Bfl/H. 5 B/, 20 BRI, 50 ppm (0.128 |3) Fisher 344: 1 h/d, 5 d/w, 20 weeks, 50 ppm (0.128 mg/1) VC.
mg/1) VC, 4) Sprague-Dawlay/Wistar: 1 h/d, 5 d/w, 10 weeks, 50 ppm
4) Sprague—Dawlay/Wistar: &4 .1 BfE/B. 5 B/, 10 [(0.128 mg/1) or 500 ppm (1.28 mg/1) VC, respectively (=
SBRE. 50 ppm (0.128 mg/1) X[ 500 ppm (1.28 mg/I) VC (= 4 |parents from a reproduction study).
TEEAER DEREND). Sacrifice 8 to 24 months after exposure.
BBE% 8 ~ 24 rAICER.
#EtF Ry
R I —
RE. AEHENE
EEEE . k=

FRKFTR (EEE. fTRDORERR
b i i)

ERTEIFAFT R (AR, FEE)

MEPRIFTR (AR, SEE)

MFEEEFHFRR (RER ER

&)

REBEFR (AR, FERE)

SRR CE), ST FER

BIBARR (RER, BRE)

i 28 & =
REMABFHAMTRE (REX BB

E)

ERICERSNE

)
ERDN BT RN AEDER

HE 5 4 F T DR

BAERGHE

ETHIEER

SR ANDEICHLEMEICKLLER RIGIEELEM T, No chemically induced tumor response in any of the groups.

/%*R

ExE (2) IRt CiEsEMEHY (2) valid with restrictions
ERETE D HI TR
Huels AG Marl Huels AG Marl
g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
~ Ispra (VA) Ispra (VA)
5| B Xk (ST 3CAR) (208) (208)
EE
HEYER fhaDTS other TS
CASEE
MESE VC 1bZE#HRE 99% VC 99 % chemical purity
ER
Ak e
Bk HARSAY 1th other
REBDE2(T
GLP@#E & T—REL no data
AEBREToF 1985 1985
SHEAT (18 B Zvhk Wistar rat Wistar

EZIGHYN 3 3)

0

male/female

2,000 ppm (5.12 mg/I)

2,000 ppm (5.12 mg/1)

SEHE - BB HERRKE TS, 11, 17, 47, 83HFM.

Exposure period : 5, 11, 17, 47, 83 days, either transplacentally,

s HBNE, TR IE21 BEFAREIC 5. 11, 17, 47, 838/, neonatally or from an age of 7 or 21 days onwards
ZHESE (MR OB

TR (181K)

B RHE BA inhalation

WEEERE 8K/ H. 7H/:8 8 h/d, 7d/w

paliish I

Y. BNEXE

yes, concurrent no treatment




REROBELRM - 4y ARTER

Fik: FFEDATPase-R I8 E D 5T,
RIRBEREIITIREIBNSEFNDIET,

Post. obs. period : sacrifice at age of 4 months

Method: Evaluation of livers for ATPase—deficient foci.
Transplacental exposure from day 1 after conception until

AERSH Fio, FEAUIBRLI=5 v M 245 LI 708 . B R |birth.
o Also daily exposure of partially hepatectomized rats starting
24 h after surgery for 70 days.
TR TR
g2 I —
RE AREENE
BEEE ., SKE

BRRFTR (EEE. fTROAERR
b i)

BRI PRI R (AR, FEE)

MEPRIFTR (AR SEE)

MERECFHTR (RER, EE

&)

REBEFR (RER, FEE)

LR CE), BT R

BB R (LR, FRE)

i =8 B =
REMBFHMR (REEX . BE

B

ERICERSN-E

B34 £ TORH

A= RIbH

#atrEER
ATPase-RIEEDEMILRHRBRZ|R . RIFIBMS5HFET |No increase in ATPase—deficient foci after transplacental
DEETEHAONGEN o=, TIERSYMIINI R T1TERIERE |exposure or exposure from day 1 through 5. Foci area was
Li=15&. EOmEMBEFELIEMLI=A. 47X (F83HEREEIZ |steeply increased when newborn rats were exposed for 11 and
KUY, B(IEMT B EFEh o=, £%21BICRFEZBIIALT=|17 days, but no further increase by exposure for 47 or 83 days.
BEIZIE, BIISUEMIHFONEMN ST, BT YRNDREE |Only few foci when exposure started 2 1 days after birth.

IR [ERUBERHBELY ZBLDEEZELDHTEIEIEM STz, VCIZK |Exposure of adult rats did not result in more foci than in

5 VNFROBINAREDFEL. MO RHREEDILR
EINTF-FH (7-218) [CHIRSN D, DA I SR ICHF i
MNEREZBBRT VMDD,

+ =

untreated controls. Induction of pre—neoplastic hepatocellular
lesions in rats by VC is restricted to a well defined period (day
7 = 21) in early lifetime of the animals. This period is
characterized by the beginning of rapid liver growth.

#him
ERBMICETEENSAROEE
ER

SN (2) KR CIEREMEHY (2) valid with restrictions
BT HI BT R RL
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Hg Ispra (VA) Ispra (VA)
5| FA SRk (GT3XAR) (209) (209)
lES
HEYMES DTS other TS
CASE S
MESE VC {EZEHHE 99% VC 99 % chemical purity
AR
Ak |
HiE A HARSAY 1t other
HERDEAT
GLPE& T—HEL no data
HEBRETOLE 1985 1985
HERGE R Svb R rat Strain : other

LN )

It

male/female

2.500 ppm (0.0064 mg/I) ~ 2,000 ppm (5.12 mg/1)

2.500 ppm (0.0064 mg/1) to 2,000 ppm (5.12 mg/1)

w5 RELMN AR 1BXIEIAMSHIAL TS ~ 10 ERE Exposure period : 3 to 10 weeks starting on day 1 or day 3
after birth

ZHESE (MR OB

TR (181K)

B 4258 |A inhalation

pUEEL ]S 8E5f/H. 58/:8 8h/d, 5d/w

W%ﬁtmfi ﬁ"L %mﬁﬂ?ﬁ yes, concurrent no treatment




REROBZEM . 1X(X10 B

ik VOICHEBMRFERDATPase RIBATHIAENDENAE
{RFMED T,

AL RWistaroyMIE &1 B A S10EM. K5 10 ppm (0.026
mg/1). 40 ppm (0.1 mg/1). 70 ppm (0.179 mg/I). 150 ppm
(0.384 mg/1). 2,000 ppm (5.12 mg/1) VC [ZRFE.
RBROHE 1,8

Post. obs. period : 1 or 10 weeks

Method: Evaluation of the dose dependence of the quantity of
ATPasedeficient hepatocellular foci after subchronic exposure
to VC.

Exposure of neonatal Wistar rats starting on day 1 after birth
for 10 weeks to 10 ppm (0.026 mg/1), 40 ppm (0.1 mg/1), 70
ppm (0.179 mg/1), 150 ppm (0.384 mg/1), 2,000 ppm (5.12 mg/1)

SERZ 4 IR DWistardp LV & Sprague-Dawley R v ZEH%3IB A |VC in air.
53:EM. f5 2.5 ppm (0.0064 mg/1). 5 ppm (0.013 mg/1), 10 [Postexposure period 1 week.
ppm (0.0256 mg/1), 20 ppm (0.0512 mg/1), 40 ppm (0.102 Exposure of neonatal Wistar or Sprague-Dawley rats starting
mg/1) U 80 ppm (0.205 mg/l) VC IZRE, on day 3 after birth for 3 weeks to 2.5 ppm (0.0064 mg/I), 5
EREOHE 108, ppm (0.013 mg/1), 10 ppm (0.0256 mg/1), 20 ppm (0.0512 mg/1),
R Wistar X[ Sprague-Dawley 40 ppm (0.102 mg/I) and 80 ppm (0.205 mg/1) VC in air.
Postexposure period 10 weeks.
Strain: Wistar or Sprague—Dawley.
#HEtFRy IR
R |
RE. KEENE
EEEE . SRKE
RRATR (EEE. fTROFELE
HA e i)

REFMTR (REX. BEE)

MEPEIFTR (AR, SERE)

in;l;;EEHI:E?E’JFﬁE(%EE\ E-S

RIEEFR (RER, FEE)

ST CR) | SET R

BIRFTR (RER, FEE)

[

ﬁ?ﬁ%ﬁ%ﬁﬁﬂ‘]ﬁﬁﬁ(%$$~ S

SECERSIEE

fEB 4 F TORR
AERIGHE
#iEtRRER
MADEYEDERERELIC. VCORAEEEL-EmE%YEDR  |Both sets of experiments revealed a straight linear relationship
IZIXERBIZRERA RSNz, REFLI-FAEEE A TIL. VC [between the dose of VC and the % foci area induced. Within
IR IZ&BHIAAREZTEORELRIEFBRESNGEMof=, the dose range investigated, no obvious threshold for the

induction of pre—neoplastic foci by VC was observed.

i)
ERPIVEFLENALDEER
EET

ERELE (2) #HIRft CiEsEMHY (2) valid with restrictions

E5ET D HI TR R
Huels AG Marl Huels AG Marl

g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau

~ Ispra (VA) Ispra (VA)

5| FASCER (FT3C k) (210 (210)

[[E=Z

SHERMEA TS other TS

CASEE
THHDTEKRLAJL: H20 10 ppm, 7EFZILTER 5 ppm. [Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
FHrFLY 2ppm, FL> 5ppm. TR 8 ppm, 1,3-TAT T |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10

IR > 10 ppm, BRI 19 ppm. CF7tFL > 4 ppm. E=JL|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
FHEFL 10 ppm. FAEY 3 ppm. 1EIEAF L 100 ppm, 10 ppm, propine 3 ppm, methyl chloride 100 ppm.

Ik e

FHiE A HARSAY 1t other

RERDEA/T

GLP@#E & T—REL no data

HEREITOE 1979 1979

ST (8 R <) R Swiss mouse Swiss

PRI (M. - F) ] male/female

wEe 50 ~ 10,000 ppm (0.128 ~ 25.6 mg/1) VC 50 to 10,000 ppm (0.128 to 25.6 mg/1) VC

= REHR : 30:ER/M Exposure period : 30 weeks

KRS (MR DEEk

AR (K
7 : :

258 I inhalation

AIRSARE 4E5/E./B.58/:8 4h/d, 5d/w

W%ﬁtmfi ﬁ"L %mﬁﬂ?ﬁ yes, concurrent no treatment




REZDHRYR : sHARICRKER Post. obs. period : final sacrifice after 81 weeks

HER BT 4 Study BT 4
JEE: 10,000 ppm (25.6 mg/1). 6,000 ppm (15.36 mg/1). 2,500 |Concentrations: 10,000 ppm (25.6 mg/I), 6,000 ppm (15.36
ppm (6.4 mg/1). 500 ppm (1.28 mg/I). 250 ppm (0.64 mg/I).  [mg/1), 2,500

rEA R

BUERS 50 ppm (0.13 mg/1) ppm (6.4 mg/1), 500 ppm (1.28 mg/I), 250 ppm (0.64 mg/1), 50
ppm (0.13
mg/|).

#EtF R0

#5 |N—

RE. AEENE

BEEE . k=

BRRFTR (EEE. fTROAERR
b i)

BRI PRI R (AR, FEE)

MEPRIFTR (AR, SEE)

MBRECFHTR (RER EE

&)

REBEFR (RER, FEE)

LR CE), BT R

BB R (R, FRE)

g =8 B =
REMBFHMR (REEX . BE

B

ERICERSN-E

BB R EE TORM

A= RIbH

#fatrEER
RTERIBREHETEIRIELANLOEMIZENEMLT:, Mortality increased with increasing exposure level in the
FFOmMERNE. FBDORNA. RUELARIES DSEEIZBASH I |treated groups. Clear increase in the incidence of hepatic
., haemangiosarcomas, pulmonary adenocarcinomas, and

. AE— RIGHEBEIL., BO5ETERAEML 1= ZBA#E T4 |mammary gland tumors. Dose—response relationship not clearly

ER Mot=, evident, presumably due to the increased mortality. Dose—
T EEOFASMRBEAMTERN. SIS OIRIER VZELAR®D |related shortening of the average latency period, particularly
[EH THLNT=, for pulmonary adenomas and mammary gland tumors.

]
RBR TR BT ENAEORE

AR

ExEE (2) #HIRft CiEsEMHY (2) valid with restrictions

{E3E1ME O HI IR HL
Huels AG Marl Huels AG Marl

g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FASCAR (FEXER) (198) (200) (201) (202) (198) (200) (201) (202)

lES

HEYMES T—3EL no data

CASEHS

MES

AR

5t )

HiE A HARSAY 1t other

HERDEAT

GLP@E & T—HEL no data

HEBREToLE 1975 1975

HEAT (18 BHE) <) R CD-1 mouse CD-1

TER (it - M M- F) it/ b male/female

BEg 50 ~ 2,500 ppm 50 to 2,500 ppm
REHM 978 Exposure period : 9 months

FRAEH (MR DEPE

BILGEL)

iR RA inhalation

MIRSARE 785R/H . 58 /58 7h/d,5d/w

Pk e I AY. ENEXEE yes, concurrent no treatment
REROBHZEM : 978 Post. obs. period : 9 months

SERS FA=: 2,500 ppm (6,4 mg/1). 200 ppm (0.51 mg/1). 50 ppm Doses: 2,500 ppm (6,4 mg/1), 200 ppm (0.51 mg/1), 50 ppm
(0.128 mg/1) (0.128 mg/).

TR TR

RE, AEENE

EEEE . KE

BRRFTR (EEE. fTRORER
b i)

BREI PRI (AR, FHE)

MiEZFERTR (AR BERE)

MmEEEFHFRR (EEER. R

)
REERR (RER, FEE)




ST CR) | SET R

BIRFTR (RER, FEE)

[

T}E?Eﬁﬁﬂ‘-ﬁ#ﬂ‘]ﬁﬁi(%ig‘l S

ERICERSME-E
IE 5 5 4 F TORER
AERIGHE
#atREER
(hRA%RE) (interim report)
BEIN-ESDO2/47: MaEES. FOMmMERIE. ZLARD | Tumor types observed: alveologenic adenomas, hepatic
R—REHL A, angiosarcomas,
SR 181 ARICIFZETDRATDEZDEENARIKEFMNICHE  |mammary gland adeno-squamous carcinomas.
. A dose—dependent increase in incidence of all tumor types was

found after 18 months.

+ <.

]
ERDNEISRNABEDERE

R

ExaE (2) #HIRft CiEREMHY (2) valid with restrictions
E581M D HIETAR R
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
g Ispra (VA) Ispra (VA)
5| FA Xk (GT3CER) (211) (211)
| [EE
HEMES DTS other TS
CASE S
MESE VC filiEE 99.8% VC 99.8 % pure
ER
Ak - 0]
Bk AHARSAY 1t other
HEBEDs(T
GLP#E & T—HEL no data
HEREITo-F 1978 1978
ST (8 R <) A CD-1 mouse CD-1
PRI (M. - F) T male/female
50 ~ 1,000 ppm 50 to 1,000 ppm
P, REHRM - 12280, 2. 3. 6. 97 AZICIEIZER) Exposure period : 12 months (serial sacrifices after 1,2, 3, 6, 9
w58 months)
RS (MR O
AR (181K)
BERR |RA inhalation
AIRSARE 6B/ B . 58 /8 6 h/d, 5d/w
iq‘ﬂﬁﬁtmii EL)\ %ME%IFE yes, concurrent no treatment
FAE: 1,000 ppm (2.56 mg/1). 250 ppm (0.64 mg/l). 50 ppm |Doses: 1,000 ppm (2.56 mg/1), 250 ppm (0.64 mg/1), 50 ppm
StEaS (0.128 mg/1), (0.128 mg/).
ffEtFRo 0
e I
RE. AEENE
EEES . k=
BRRATR (EEE. TROXKIE
HA LR )

ERTIFROFT R (AR, SEE)

MEPRIFTR (AR, SERE)

MFEEEFHFRR (EER EE

)

REBEFMR (EEER, FEE)

SETH(E) | SET R

Bl R (REXR, FEE)
G

fdids 5 8
REMRBFHATR (REE . EE

&)

ERICERShE-E

HE 5 5 & F TORER]

AERIGHE

ETHIEER
EBEDEA47: [LEXMRE. LIRES (BEDIEMNA . mTE |Tumor types: Bronchioloalveolar adenomas, mammary tumors
RUBSMEHREAA) . O I RRE (fth o) f&5%5 (X752 L A |(ductular adenocarcinoma, squamous and anaplastic cell
A{RYIN carcinomas), hemangiosarcomas of the liver (rarely other

R INHDESDHEELERIIVCORERVREDESIZMHS |organs). The incidence and severity of these tumors increased
TH#EmL=, with concentration of VC and length of exposure.

5 ]

%iﬁﬁ%l:?ﬂ!f%%bthid)ﬁ#

SEIR

{E%a1E (2) #HIRf CIEREMHY (2) valid with restrictions

ST O HERE




Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau

Hist Ispra (VA) Ispra (VA)
5| BTk (FT3CAR) (212) (212)
EE
HERME A $—9$L no data
CASES
EE
AR
i e |
HiE A HARSAY 1t other
HEBDI(T
GLP#E& T—HREL no data
HEBRE{To-F 1976 1976
P T9Z_NMRI Mouse NMRI
TR (M, Il F) ] male/female
BEE 50 ppm (0.128 mg/1) X & 500 ppm (1.28 mg/ml) VC 50 ppm (0.128 mg/I) or 500 ppm (1.28 mg/ml) VC
= KREHR : 26X (X52:80 Exposure period : 26 or 52 weeks
LS (MR OEEK
B EE)
1554288 A Inhalation
AIBSERE 6BFRE/ 8. 5H /8 6 h/d, 5
polist I It Y. BELEXR yes, concurrent no treatment
REZDHRIM | ZERMAKRRZ26~528CE% Post. obs. period : sacrifice 26 to 56 weeks after onset of the
experiment
F£FE: £4<.50 ppm (0.128 mg/1) VC % 52 B X% 500 ppm
SHER L (1.28 mg/1) VC % 26 FER, Exposure: 50 ppm (0.128 mg/I) VC for 52 weeks or 500 ppm
o (1.28 mg/1)
VC for 26 weeks , respectively.
HEtFRy IR
B I ————————
RE. AEENE
EEEE . SKE
RRATR (BEE. fTROFLE
HA L r i)

BRI R (RER, FEE)

MEPRIFTR (AR, SERE)

J)'I#EL;EEHI:?E’JFEE(%EZ& BB

REEFR (RER, FEE)

SRR CR), SET R

BIRFTR (RER, FEE)

[P

E?ﬁ%ﬁﬂ‘-ﬁﬁﬂ‘]ﬁﬁﬁ(%i?& S

SECERSIEE

fE B 4 F TORAR

AERIGHE

ffEtREER
EENS(7: MOMEIRE. [EHEEOMmMERE. VI |[Tumor types: Alveologenic adenomas of the lungs,
BFRAGHEOILKADRVEEEERUVEREES, haemangiosarcomas in fat tissue as well as few benign and
gD mMEREMMBIDAZEBHONT=, malignant tumors at various sites.
26387 (=£VC?D500 ppm IZRFBLI-EMTIE—ALIREEDE  |Only one haemangiosarcoma of the liver was noted.
IEMNEEICHDNT=, 500 ppm VC IZRBINT-2EMIZIE |Severe general deterioration of health in animals exposed to
EMNBOHLNT=, 50 ppm VC [ZRBEINT-FD71%THEE HY|500 ppm VC even after 26 weeks. All animals exposed to 500

SR FHELTW =, NERZRBEDESDLERIFBERELNILTEY |ppm VC developed tumors; 71 % of the animals exposed to 50

0,
W5 HEHOREE . EHEOMRTEDFAXhD,
VCO R KE M 3 A A B AR SR 1<,

ERTH BT RN AEORE

pp VC were bearing tumors. The proportion of tumors of
vascular origin is higher at lower dose levels.

The frequency of all tumors, number of tumor foci and size of
foci in both groups suggested a dose—dependent carcinogenic
effect of VC.

T

Exat (2) #HIRf CiEREMHY (2) valid with restrictions
1S58 1% O HI ETAR R0
Huels AG Marl Huels AG Marl
g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FCER (GTXX k) (213) (213)
GREX . FEDONEHREDECAT. JRXTIF6 h/d 5 &iF
Bz FTUNTND, DT —2FMD, 5d/weHlEishd. )
HEMES T—REL no data
CASES
MEE

ER




Ak e ——

Hik A HARSAY 1t other

HEBEOI(T

GLPE& T—HEL no data

HEBREIToF 1981 1981

SHERGE R IOR Rk M mouse Strain : other

TERI (i M. U F) it W male/female

nEg & /2. 50 ~ 50,000 ppm, XIE 50 ~ 500 ppm 50 to 50,000 ppm, or 50 to 500 ppm, respectively

xI= SZHRT . 1A, 2:8. 2058 Exposure period : 1 times 1 h, 2 w, 20w

ZREH (MR DEIE

TR (181K)

B4R BA inhalation

AIRSTRE 1B¥R/8. 58/:8 1h/d, 5d/w

XA Y. ENEXIEE yes, concurrent no treatment
REROBRYMN - RE%8~247ATER Post. obs. period : sacrifice 8 to 24 months after exposure
RERUVRE: Strains and Exposure:
1) ICR Swiss ¥ A : 1 B, 50 ppm (0.128 mg/I). 500 ppm |1) ICR Swiss mice: 1 h, 50 ppm (0.128 mg/1), 500 ppm (1.28
(1.28 mg/I). 5,000 ppm 12.8 mg/1). 50,000 ppm 128 mg/I) mg/1), 5,000 ppm 12.8 mg/I), 50,000 ppm 128 mg/I) VC.

SER S VG, 2) A/J mice: 1 h/d, 5 d/w, 2 w, 500 ppm (1.28 mg/I) VC.
2)A/Jd ¥R 1 BEfE/B. 5 B/:8. 238, 500 ppm (128 |3) A/J mice: 1 h/d, 5 d/w, 20 w, 50 ppm (0.128 mg/I) VC.
mg/I) VC, Sacrifice 18 to 20 m after exposure.
A/ TIR: 1 B/, 5 B/E, 2038, 50 ppm (0.128
mg/) VC, #Fik 18 ~ 20 7 ARER.

#fatFaonE

B I —————

RE, AKEENE

EE SOk

BRRFTR (EEE. FTROREERE

HA R R

ARTIFAT R (RER, FEE)

MEPEIFTR (AR, SERE)

J)'I#EL;EEHI:?E"JFEE(%EZ’FA BB

REER (RER, FEE)

TR CR), SET R

BIRFTR (RER, FEE)

[

RIEMRFHRRE (RER R

B

ERICERSN -8

IE 5 5 4 £ TORERT

AERIGHE

ffEtREER
RS DEEDBREICASKREMNLZENAREZEZEDHL |A definite dose—dependent increase of the incidence of lung
ST HAIRBRICHHERINT-, RIERZICLDBRALI=# |tumors was determined after a single as well as after repeated
SFERBEELELTERELEBALVEZLDERSEE LT, |exposures. The applied total dose from repeated exposures
HEFMRYEMAZZSHRT SK5(CEBHNi=(1[E 50,000 induced more tumors than that administered as a single dose.
ppm) o Males seemed to be more prone to induction of pneumonitis (1

SR =AE (FAhHb5, 5000 X(F 50,000 ppm)IZHEIRFEHR. ¥ |times 50,000 ppom) than females.
ICHEIC. [EXMRaRIEDEMA H ST, There was an increase in bronchiolo—alveolar adenomas,
fhiES LAY BRFERY, especially in males after a single exposure to high doses (i.e.

5,000 or 50,000 ppm).
Other than lung tumors: rather sporadically.

a5
ERBMICETEENSAROEE
ER

S8 () HIR CIEREEHY (2) valid with restrictions
{25814 O HIBr IR HL
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Hig Ispra (VA) Ispra (VA)
5| FA Xk (GT3CHR) (214) (214)
| EE
HEYMES T—REL no data
CASES
HEE
AR
Ak |
Bk HARSAY 1t other
HEBEDI(T
GLPE& T—HEL no data
HREBRETOE 1978 1978
HEST (FE BHE) <A CD-1 mouse CD-1
TERI (it M. U F) i male
wEe 2,500 ppm (6.4 mg/1), 6,000 ppm (15.36 mg/I) 2,500 ppm (6.4 mg/1), 6,000 ppm (15.36 mg/I)
&M  5~658 Exposure period : 5 to 6 months

FREH (MR DEME




BEGAK)

54288 |RA inhalation

pUEEL TS 5EFRE/H . 58 /38 5h/d, 5 d/w

ﬁﬂﬁﬁtmii ﬁ"k ﬁm%:?dﬂﬁ yes, concurrent no treatment
HEREN SEROBZEM . 2~378H Post. obs. period : 2 to 37 d

RE. RERNE

I —|

S, kS

BRRFTR (EEE. fTROAERR
b i)

BRI PRI R (AR, FEE)

MFPRIFTR (AR SEE)

MERECFHTR (RER, EE

&)
REBEFR (AR, FEE)

LR CE), BT R

BIRATR (RER, FEE)

(PR

RIERRPHRRE (RER EE

E)
ERICERSN-E

BB R AEE TORM
A= RIbH
#atrEER
fh D (FhfatE) B A3 276 D RERENM D 55 . 264 [ZEZREH [Pulmonary (alveologenic) tumors were observed in 26 of 27
ER Eo experimental animals.

)

ERPIVEFLENALDEER

EZ
EEElES

(2) HRFCEEEHY

(2) valid with restrictions

{ERE1E O HBTAR AL

Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
g Ispra (VA) Ispra (VA)
5| FA 3k (GT3TER) (215) (215)
{52
HEBYMER DTS other TS
CASES
HHEE
FHEDTERKRLAIL: H20 10 ppm, 7EFFZILTER 5 ppm. |[Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
THEFLY 2ppm, L 5ppm. FAY 8 ppm, 1,3-TART T |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10
TR > 10 ppm, #0077z 10 ppm, CFEFL > 4 ppm. E=JL|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
FHEFL2 10 ppm, FOEY 3 ppm, 1E1EAFJL 100 ppm, 10 ppm, propine 3 ppm, methylchloride 100 ppm.
HiE e
HiEkAHARSAY 1t other
HEBEDI(T
GLP@#E & T—REL no data
AEBREITOE 1979 1979
HERT (B B INLRA— Rk 4 hamster Strain : other
TR (M. I F) 33 male
BEE 50 ~ 10,000 ppm (0.128 - 25.6 mg/1) 50 to 10,000 ppm (0.128 — 25.6 mg/I)
x7= REHR : 30:ERM Exposure period : 30 weeks
ZHEH (M5 OB
B (181K
e |RA inhalation
AIRSARE 4E5fE/H.58/8 4h/d, 5d/w
W%ﬁtmfi ﬁ"L %mﬁﬂ?ﬁ yes, concurrent no treatment
SEROHZHM : 798/ Post. obs. period : 79 weeks
iXE& BT 8 Study BT 8
R DT TA—ILTUNLRE— Strain: Syrian golden hamster
SEREZ J2FE: 10,000 ppm (25.6 mg/1). 6,000 ppm (15.36 mg/I). 2,500 |Concentrations: 10,000 ppm (25.6 mg/1), 6,000 ppm (15.36
ppm (6.4 mg/I). 500 ppm (1.28 mg/1). 250 ppm (0.64 mg/l).  |mg/I), 2,500
50 ppm (0.128 mg/1) VC. #EALE xfHREE ppm (6.4 mg/1), 500 ppm (1.28 mg/1), 250 ppm (0.64 mg/I), 50
ppm (0.128 mg/1) VC, untreated control
HHatFry IR
g I —
RE, KEEME
EiiE ., ke
BERATR (EEE. TROXIE
HA L3R
RRIFART R (AR BEE)
MBRFHIMR (FEER FERE)
MBRELFHFR (REER . EE

)
RIEEMR (RER, FEE)




ST CR) | SET R

BIRFTR (RER, FEE)

[

T}E?Eﬁﬁﬂ‘-ﬁ#ﬂ‘]ﬁﬁi(%ig‘l S

SECEREIEE

B 4 F TORR

AERIGHE

HETHIEER
HEDMERNE. *5/—<. PUNILIRES . RURIE DF. |A few haemangiosarcomas, melanomas, Zymbal gland tumors,
BEEN R 5B ICHRSNT, and forestomach papillomas were observed in treated animals.
2TOESNREICEELE-EDTHo1= (A5 /—<(FEEDHL |All tumors treatment related (questionable for melanomas).

IR LY), All tumors appeared after 36 weeks of treatment.

2 TOESERE36BLUEICHIEL=.
AE— RIGHEEFEAH NI ST,

No dose-response relationship was observed.

)
ERBYICETEENAEDEERE
R

s (2) #HIRft CiEREMHY (2) valid with restrictions

{E3E1E O I BT IEHL
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau

i Ispra (VA) Ispra (VA)

5| FA Xk (GT3CER) (198) (200) (201) (202) (198) (200) (201) (202)

| [EE

MERMEA DTS other TS

CASES

MEE VC>=99.97%v/v (R : <2ul/l 7EFL . <15ul/l E/E=|VC >=99.97 % (impurities: acetylene 2 ul/I, mono-
IL-FEFL, <10ul/113-TECIT <75 ul/l 1L AF L. |vinylacetylene 15 ul/l, 1,3-butadiene 10 ul/|, methyl chloride
<50 ul/l BT FIL, <1 ul/lZOATLY, <1 ul/l 1,1-2408 |75 ul/l, ethyl chloride 50 ul/I, chloroprene 1 ul/l, 1,1 -
AIAY, <20ul/l12-29R0I4Y, <5 mg/kg 7Er7IL |dichloroethane 1 ul/l, 1,2-dichloroethane 20 ul/I, acetaldehyde
FEKR. <1 mg/kg HCI, <0.5 mg/kg Fe, <100 mg/kg 7K. <10 |5 mg/kg, HCI 1 mg/kg, Fe 0.5 mg/kg, H20 100 mg/kg,
mg/kg ZFEXE D). evaporation residue 10 mg/kg).
PVC#3 3 (Carina S 65-02; VC & & 3 ppm), PVC¥#>RIZEZE [PVC powder (Carina S 65-02; VC content 3 ppm). The PVC
FTOMBILYVCERRZELT= (FEBVC < 0.2 ppm) o powder was

IR freed of VC by heating in the vacuum (residual VC content <

0.2 ppm).

I e —

HiE A HARSAY 1th other

HERDEAT

GLP#E& [EIR yes

MEBRETOE 1983 1983

HEST (FE R Sk Wistar rat Wistar

LN D)

It

male/female

EROAE: PVCHVCE/Y—ELT. 0014, 013, 13

actual dose: 0.014, 0.13, 1.3 mg/kg b.w./day VC monomer in

K5 me/ke (AE/H PVC

REHH  £E Exposure period : lifespan
ZHASH (M) OEEK
AR (181K)
B #0. B8 oral feed
AIBSERE ARERE/H. 58 /38 ; 2050 (S AR L 4 h/d, 5 d/w; no food during 20 hours
polist I It Y. BELEXR yes, concurrent no treatment
HEREH EEROEZYRE  149BARICRIRER Post. obs. period : final sacrifice after 149 weeks
#ratFayneE
RE, AEENE
EEEE . KE
BERATR (EEE. TROFKLE
HA C iR )

ARRIFAPT R (R, FEE)

MEFRIFR (AR, SERE)

J’J;EL;;&EHI:#E’»JFEE(%ES‘& S

REEFR (REER, FEE)

LR CE), ST R

BIRFTR (RER, FEE)

(PR

RIERRPHFRRE (RER EE

B

ERICERSN -8

FEf5 5 4 & TO RS

AERISTE

HETAIEER




ER

FFg#EE (FFAALRDHND) DIBEDHETMICEEZIEM
M 1.3 me/kg AE/B LLFOVOL AL DR E THONT-HE—
DESEERIETHo =,

FF#mRaAY A B U RT IR O I & PR B (1451, i2B) AN Rs FH 2
THEBlHDNT=,

SUNLVRDERITBRERSNW N o1, IIREE R UESD
PREBOEEICHEGZEFEM o7,

NOAEL: [EBEDFZEHDEEAMN DS, 0.13 mg VC/kg AE/H,

A statistically signifcant increase in the incidence of liver
nodules (presumed to be hepatomas) was the only neoplastic
response to administration of VC levels below 1.3 mg/kg
b.w/day.

Hepatocellular carcinomas and hepatic angiosarcomas (1 male,
2 females) were found at the highest dose in small numbers.
No Zymbal gland tumors observed; no significant affect on the
incidence of mammary gland tumors and abdominal
mesotheliomas.

NOAEL: 0.13 mg VC/kg b.w./day with respect to the induction
of tumors.

)
ERBYICETEENAEDOEE
R

s (2) #HIRft CiEREMHY (2) valid with restrictions

{E3E1E O I BT iEHL
Huels AG Marl Huels AG Marl

i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| ATk (FT3XARk) (198) (216) (198) (216)

[

HEMEH DTS other TS

CASES

HMEE
FHMDEARLAIL: H20 10 ppm, ZEF7ILTER 5 ppm. |Maximum level of impurities: H20 10 ppm, acetaldehyde 5 ppm,
T7EFL> 2ppm. 7L 5ppm. TR 8 ppm, 1,3-THZU I |acetylene 2 ppm, allene 5 ppm, butane 8 ppm, 1,3-butadiene 10

IR > 10 ppm, ZAA7x> 10 ppm, CF7HEFL > 4 ppm. E=)L|ppm, chlorophene 10 ppm, diacetylene 4 ppm, vinyl acetylene
7EFL> 10 ppm, FAEY 3 ppm, #HIEAF )L 100 ppm, 10 ppm, propine 3 ppm, methylchloride 100 ppm.

Fik e —

Hik A HARSAY 1t other

HEDE/4T

GLP#E& T—HEL no data

AEBREITO-E 1977 1977

SHERR (B R Zvbk Sprague-Dawley rat Sprague—Dawley

PRI (M. - F) T male/female

BEE Z1)—TH 1 ml B 4.25 mg 4.25 mg in 1 ml olive oil

== REHE . £E Exposure period : life time

FRZ (MR e

TR (184K)

28 A s.C.

pUEEDIES JEST1[E 1 injection

Fobich s dat IIBE S Y, A xR yes, concurrent vehicle

AR KRZEOB=HM  1458RICREERE Post. obs. period : final sacrifice after 145 weeks

#atF a0

e I

RE, AEENE

EEEE . SKE

ERATR (EEE. TROFLE

HA - iR )

ARRIFAPT R (RER, FERE)

MEPHIFTR (AR, SERE)

g;}&sﬁt?ﬂ@ﬁﬁﬁ(%ig@\ BB

REEFR (RER, FEE)

SRR CR), SET R

BIRFTR (RER, FEE)

(TR

RIERRPHRRE (RER EE

B

ERICERSN -8

iE 93 5 4 FTORERT
AERIGH
#HEtHIEER
HE& BT 13 Study BT 13
ER EFMaEIFIA Bl AH 5Nz, 1 nephroblastoma observed in a male.

FEa
ERBYICEFEEISAROEE
EZ

Exat (2) #HIRfF CiEREMHY (2) valid with restrictions
1S58 O HI ETAR R0
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Higg I
spra (VA) Ispra (VA)
5| BTk (FT3CARk) (198) (201) (202) (198) (201) (202)
=

5-9 AJE-RAHM (RIGREERESHEEED)
REPRODUCTIVE TOXICITY (Including Fertility and Development Toxicity)




A ZhaEE

FERTILITY
ERYE £ fthDTS other TS
CASES
MEE B 1EE = JLIEGeon Company, Pedricktown, NJ (Lot #1)IZd&kY |Vinyl chloride was supplied by the Geon Company,

SN, MIE(L£99.9%EB TH>T=, Pedricktown, NJ (Lot

#1). Purity was > 99.9%
JERR
ﬁlf
th: ZXERIXEPA, TSCA, OECD, RUEECD A RS A% [ |other: Study was designed to meet or exceed guidelines of
NN 3“%) XIFBZHESIEEIESNT=, EPA, TSCA,

TR AT OEGD, and EEC.
HEBDEL(T AR Two generation study
GLPE& [EX) yes
HEBRE{To-F 1997 1997
HERT (I T vk Sprague-Dawley rat Sprague—Dawley
TR (M, Il :F) ] male/female

10, 100, 1100 ppm 10, 100, 1100 ppm

B EOEE: RECATIT6EE/B. 5H/8; RKE. iR, %3
RUBEL R OLAM T6RERE/B. 78/18,

SRR M REATARAOIEIR208 | IRF4BERETE
BRET, P2 KITT H7=ISERLIFIRICITE R 268 1D
ﬁﬂEb\%ﬁﬂ.TéiT%EﬁLtcEﬁ(ﬁﬂiﬁ) HIZFETLTR
.

Frequency of treatment: 6 hr/d, 5 d/wk during premating; 6
hr/d, 7 d/wk during mating, gestation, lacation, and
postweaning.

Exposure period : Females: premating period to gesta tion day
20, and lactation day 4 until

sacrifice. F1 pups selected to become P2 generation were
exposed from

postnatal day 26 until all litters were weaned. Males (both
generations):

parallel to females

FREH M) O

R AR

B4R |A inhalation
SAERHAR
i - ECAIT0:ER Male : 10 weeks prior to mating
RECRTRELRM It : AZECHT10E R Female : 10 weeks prior to mating
RERENY: S0ML/1E/BE (PIRUP2HEKE A EDL) (ZHI6:BES T [Test Organisms: Thirty animals/sex/group (for both P1 and P2
REFRBLE BRUHOKESRE X, T ZFh207-273 g |generation) began expos ure at approximately 6 weeks of age.
R 137-177 gTH21=, Males and females ranged in weight from 207-273 g and 137—
REFIE: B—RBHOHILRUOMITERE DML T [177 g respectively.
SN (BAATRIZEFEIEMBETHE., KU/ XIXEIZZ |Mating Procedures: One male and one female rat from the
BRZEHEZE)ET. XRITELHKI4B /. REIRFBSE =, R3XAB |same exposure group were co—housed nightly until evidence of
DR —REHNTHERNISEENZHEEBIMBIIZ6 BB — |mating (microscopic observation of sperm in vaginal smear
HIZTBES. BEAIZBERES L= BHERI—DREEIZRE |and/or copulation plug in vagina) or for 14 consectutive days.
SERS LE=FIRDT— I oP28 % e AI1TEINLT= (2L /B8) ,  |Unmated females were randomly redistributed to a sexually
P2 R I L TIE Rk BB EEE TS LSIZEE L=, — B X ER |active male rat within the same exposure group for an
T HE. MEIETEY D IRIARM (EE R IZRE L1z, additional 6 days. P2 animals were randomly chosen from a
pool of F1 pups (2/litter) that had been exposed to the same
concentration as parents. For the P2 generation, care was
taken to avoid brother—sister cohabitations. Once mated,
females were housed individually for the remainder of gestation
#fatF a0
e I
RE, AEENE
EEEE . SKE

BRRFTR (EEE. fTRORERR
b 5]

B GRS TR

ZEMPE(XEETORHKRY
REEETOHEHEL)

|02 iR AR (BEIRO H N HFEE )

PR iR (EERFR/ ERER)

EELFTR

[EIEETRE]

EFAE
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[E3:4
EERERIBEEFFR/ BN
BT

EiELETONBBAEFE

HAEFR (RRMEEE)

EREBRUETR

PR O XS E T 1% (AR B

AE=r-AI PRI EZ DD

BRER
i 25 & =
#atrEER
NOAEL (NOEL), LOAEL (LOEL): 4JES22-%t9 %5 NOAEL |NOAEL (NOEL), LOAEL (LOEL): NOAEL for reproductive
> 1100 ppm effects > 1100 ppm.
AELANIIZEIEHY(FORUF) DEHEE: L1253, — |Parental (FO and F1) Toxic Effects by Dose Level: No effect of
RIREE. AEX (XAEENE. ELEE . KECHEE. 1TIRE. i |exposure was noted on mortality, physical examination, body
DZFER IR, S IEOT—2. XIXEHAXIZRED |weight or body weight gain, food consumption, mating indices,
HEIIDBOONLEIN Oz, BENDEE(IIFEIZRESM =, |pregnancy rate, male fertility, gestation length, parturition data,
10, 100 BT 1100 ppmIZRELI-FODHE . BT, 100 BV or litter size. Effects on organs were limited to liver. Liver
1100 ppmICREBIN-FIDOHTIIFREEDHELEM weights were significantly increased (by 13—-20%) in FO males
(13-20%) B# BTz (F 1), 10 ppm IZRESNT-FOIED FF4E |exposed to 10, 100 and 1100 ppm and F1 males exposed to
HNEEIIHBEHOFIOBEOEELIFFERZFTHY. f>TZ [100 and 1100 ppm (Table 1). The relative liver weight in FO
NIZVCMIZEEL -2 ETIEALEE R SN T=, RIEMZERIG |males exposed to 10 ppm was comparable to control F1 male
ThdLEZONZFAEHEEMN/NEFDMERAKRA., 100 X |weights and thus was not considered to be VCM-related.
& 1100 ppm [CRBELI-FORUVFIDH#., RV 10, 100 X[% |Dose-related centrilobular hypertrophy, considered to be a
1100 ppmIZRBLI-MIZHONT=(F 2), FFHIEEDZEILLT= |compensatory reaction, occurred in FO and F1 males exposed
AR (IS AN, TR R OEBRMR) OSEE DEMAY00  |to 100 or 1100 ppm and females exposed to 10, 100 or 1100
X[F 1100 ppmIZRELIF1DH R VDB TEHESN Tz, |ppm (Table 2). Increased incidences of altered hepatocellular
foci (basophilic, acidophilic and clear well) were observed in
livers of F1 males and females exposed to 100 or 1100 ppm.
FAELANIIZEDI RS (FIRUF2) DEMEE: ROATFE|Offspring (F1 and F2) Toxic Effects by Dose Level: No adverse
HHNIEE. L. BEAXTE RS EO BEIZIZIEIEE |effect of vinyl chloride exposure on pup survival or growth, sex
ZILRBEDOEHERAFEEAONEI ST, distribution, age for vaginal opening or preputial separation was
found. Organ weights were not affected by exposure.
1
FORUFIHR DA ESE Table 1
ppm VCM Relative liver weights for the FO and F1 generation
/1% Control 10 100 ppm VCM
1100 Generation/sex Control 10 100 1100
FO I 2.83+0.26 3.05+0.29% 3.09+0.20% FO males 2.83+0.26 3.05+0.29% 3.09+0.20%
. 3.26+0.19%k 3.26+0.19%k
ER F1 i 2.98+0.33 3.01+0.19  3.32+0.36%* F1 males 2.98+0.33 3.01+0.19  3.32+0.36%*
3.38+0.19%x* 3.38+0.19%*
FO 3.31+0.32 3.34+0.36 3.40+0.30 FO females 3.31+0.32 3.34+0.36 3.40+0.30
3.55+0.31 3.55+0.31
F1 1t 3.54+0.66 3.37+0.42 3.60+0.45 F1 females 3.54+0.66 3.37+0.42 3.60+0.45
3.74+0.38 3.74+0.38
K2 Table 2
FORUF1H D IFIED BB RDERN Summary of FO and F1 generation liver histopathology
ppm VCM ppm VCM
0 10 100 1100 0 10 100 1100
FO 1% FO generation
#Svk male rats
INERIDERRK 0 0 15 30 centrilobular hypertrophy 0 0 15 30
WFERTE R B 0 0 0 1 acidophilic foci 0 0 0 1
IFIERMRE 0 0 0 1 basophilic foci 0 0 0 1
vk female rats
INERIDERRK 0 2 26 30 centrilobular hypertrophy 0 2 26 30
F1 {4 F1 generation
#Svk male rats
INFERIDMERRKR 0 0 19 30 centrilobular hypertrophy 0 0 19 30
WFERTE R 1 0 4 5 acidophilic foci 1 0 4 5
IFIERMRE 0 0 0 8 basophilic foci 0 0 0 8
B R 0 0 o0 5 clear cell foci 0 0o o 5
vk female rats
INERIDERER 0 6 30 30 centrilobular hypertrophy 0 6 30 30
WFERTE R 0 0 0 8 acidophilic foci 0 0 0 8
I RMRE 0 0 1 11 basophilic foci 0 0 1 11
ZRELANILIZHLT.N=30 N = 30 for each dose level
$55h

PIZxt9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL #RE1¥ : = 10 ppm

NOAEL Parental : = 10 ppm

F11Zxt3 ANOAEL (NOEL) X [&
LOAEL (LOEL)

NOAEL F1 RE# : = 1100 ppm

NOAEL F1 Offspr. : = 1100 ppm

F2(Z%9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL F2 RE/#) : = 1100 ppm

NOAEL F2 Offspr. : = 1100 ppm




KREEPADHE IR ITERY AT LARIS)IXEDHEBEEL
Ea—L. if#ENA DRI DEEIZxF HNOAELE10
ppm EHEELTz, FFRESEOHEMRT/MERDHEEKIEIES
EHOBEERGEEZ LN TN,

US EPA Integrated Risk Information System (IRIS) reviewed
this study and

considered 10 ppm as the NOAEL for parental effects in both
males and

ER females. Increased liver weights and centrilobular hypertrophy
are
considered a nonadverse adaptive response.
{E%atE (1) #IBRALICIEEEHY (1) valid without restriction
{ERE 1 D | BT AR L
PCA Services, Inc PCA Services, Inc
g PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FASCER (GTX k) (217) (218) (217) (218)
(=
B. ¥4&&HMH
DEVELOPMENTAL TOXICITY
HERMEH DTS other TS
CASES
MESE B 1EE = JLIEGeon Company, Pedricktown, NJ (Lot #1)IZd&kY |Vinyl chloride was supplied by the Geon Company,
ISz, FE(X99.9% B TH o1z, Pedricktown, NJ (Lot
#1). Purity was > 99.9%
EE
HiE
fth: XERIXEPA. TSCA, OECD, RUNEECDH A RS54 > %t i |other: Study was designed to meet or exceed guidelines of
b as e 5. RIFBADLSIEESNT=. EPA, TSCA,
TR AT OECD, and EEC.
GLP#E& [ yes
HEBRE1T--F 1991 1991
SHERR (B R Zwbk Sprague-Dawley rat Sprague—Dawley
TR (B M, BE:-F) [ female
nEg 10, 100, 1100 ppm 10, 100, 1100 ppm
== RELRE . HFIR6-198 Exposure period : Day 6-19 of gestation
ZHEH (M5 OB
1B 54258 B A inhalation
SAERAAR 20H 20 days
REC A 5E A
REORZBEOEHHL., 5B TRRRL-ZHREIEREREFIFF  [The exposure portion of this study was performed
124T>7=, concurrently with the two—generation reproduction study
2B DEIMEEAR % . S v hE I ERBSE =, BAATIZHE |described in Section 5. After a 2-week acclimation period,
FHABEMBHICERIN-IEE . RU/XIE., BENEIZEESIN |females rats were mated with males. Females were considered
=B EI2. MARELIZEEZ -, RECD N ERERSNT-H |to have mated if sperm was observed microscopically in the
ZIFIROBEEEL =, SYFDIFIROE DIAE (LT 1213 ¢ T |vaginal smear and/or a vaginal plug was observed. The day on
Hot=. tEIEE =)L (0. 10, 100, 1100 ppm)Z100PE MDA EZL |which evidence of mating was observed was defined as Day 0
=S (2508 /%) (2, 1FIR6-19E DB, £ H WA (6B5R/ |of gestation. Rats weighed an average of 213 g on gestation
B)I2&YBE LT, RBREIDICEYRERESNT=, BT |day 0. Vinyl chloride (0, 10, 100, 1100 ppm) was administered
FH2EEZEL, 0B RU6-208 CXE B BAEZR%E  |via whole body inhalation (6 hr/d) to 100 mated female rats
T2tz AEIXITIR 0. 6. 9. 12, 15 RV 20 IHIFEFCER |(25/group) during gestation days 6-19. Exposure
L. EEHE(X0-6. 6-9. -9-12, 12-15, KU 15-20H DT |concentrations were verfied analytically. Animals were
. AIELT-. BiIX20B 12X IEIRF = . Bl R VT D E |observed twice daily and given detailed physical exams daily
ABRR ERAEZESOEREIT o= WEDEXRBM RV FEDERKRZE |on days 0 and 6-20. Body weights were recorded on days 0, 6,
SHELT-. BRIREHHEL. ESRITE. HAETE. RUSNREE |9, 12, 15 and 20 of gestation and food consumption was
FEHELTz. FRERNERERIC, X BEBEERICANEL  |recorded over days 0-6, 6-9, -9-12, 12-15, and 15-20.
= Animals were sacrificed on day 20 and given a postmortem
examination which included wieghing of the gravid uterus,
kidneys, and liver. The ovaries were evaluated for the number
of
corpora lutea and uteri for implants. Fetuses were removed,
weighed,
sexed, and evaluated for external abnormalities. One half were
processed for visceral examination and the other for skeletal
examination
TR TR
[T1] |
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EEFHE VGRS

EEREFRFERUVRER

[E3:4
EERERIBEEFFR/ BN
iF )

ABREET

AR ERE

REEHEZGIREE. AREE.
BIRIEA)

ERICEESh-8

PIZxt3 ANOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL BE#FEM : = 10 ppm

AERIGH
#atrEER
BIEEZILBRE : IREFRAARIRIVIZEYRESNT-EER |Vinyl chloride concentrations: The exposure concentrations
ElE. FhEFhn, 108 +/- 1.1, 102 +/- 10, KU 1110 +/- 43 |determined by IR and gas spectrometry were 10.8 +/- 1.1, 102
ppm T&H271=, +/-10, and 1110 +/- 43 ppm, respectively. Maternal toxicity:
BEMETY: BTN OEICHECE N>, XEBEE. 10, |No mortalities occurred in any group. Pregnancy rate for the
100 R U 1100 ppm BEDIEIRFE(IL. FhEFN92, 96,88 KU |control, 10, 100 and 1100 ppm groups were 92, 96, 88 and 96,
B THI=(FEELL) . REHOHMTHONTI-{AEENM |respectively (ns). Slight changes in body weight gain seen in
EOREDERIZBREICEEL-EDTIEEANDI=(F 1), [treated animals were not treatment-related (Table 1). No
10 ppm LRI TIEBEYEEITBRINL N D1z, 100 XL |maternal toxicity was observed at the 10 ppm level. Increases
1100 ppmIZRBEIN B TIX BB EEDIEM (MEEL |in relative kidney weight occurred in those exposed to 100 or
%, 0.006 +/- 0.0005 %} »tEBEE 0.005 +/- 0.004)HMEL, 1100  |1100 ppm (0.006 +/- 0.0005 in both groups vs. 0.005 +/- 0.004
ppm B TIXFFHEHE X EE DN (0.043 +/- 0.0024 3t xtHEEE |in control), and increased relative liver weight was noted at
0.041 +/- 0.0023)MNEBHBNT=, 1100 ppm (0.043 +/- 0.0024 vs. 0.041 +/- 0.0023 in control).
ERAZEDIEDER. HDWIEHEAS. FRE. BRIRE. X |There was no effect of treatment on pre— and post-
[FRAEEIZ ISR 5 DR E (T AN HIEM o1z, implantation loss or the number of corpora lutea, implants,
fetuses, or resorptions.
FRREM: M. BEAE (R 1), RITBREIN-FTH DO |Fetal toxicity: There was no effect of treatment on sex ratio,
BOLEAT (R 2) ISR EDEEIFHDONEMN DT, fetal body weight (Table 1), or number or type of malformations
(Table 2) observed.
x1
VCMIZRESN IS YNIE TS Table 1
HREENERUVRER Body weight gains and litter size in female
ppm VCM rats exposed to VCM
NG A=A 0 10 100 1100 ppm VCM
REENE 110+13.5 100+13.8x 101+14.0 Parameter 0 10 100
99+10.4% 1100
14 6-20H Body weight gain 110+13.5 100+13.8% 101+14.0
- & R 142+138 12.9+1.80 13.1+255 99+10.4%
ER 13.3+2.30 gestation days 6-20
SERIRH 13.8+1.64 12.4+1.84 12.9+2.57 Implantation 14.2+1.38 12.9+1.80 13.1+2.55
12.7+2.27 13.3+2.30
IBIRAE 34+017 34+017  34+022 sites
3.3+0.22 Live fetuses 13.8+1.64 12.4+1.84 12.9+2.57
* p<0.05 12.7+2.27
Fetal body weight 34+0.17  3.4+0.17 3.4+0.22
3.3+0.22
* p<0.05
* 2 Table 2
VCMIZREBHDIRRDIH Fetal malformations following exposure to VCM
ppm VCM ppm VCM
ING A=A 0 10 100 1100 Parameter 0 10 100 1100
BEH. BREGE Number examined, fetuses (litters)
= 318 (23) 297 (24) 283(22) 305 (24) gross 318 (23) 297 (24) 283 (22) 305 (24)
Ly ¢izk 167 (23) 155(24) 147(22) 158 (24) soft tissue 167 (23) 155(24) 147 (22) 158 (24)
B 151 (23) 142 (24) 136 (22) 147 (24) skeletals 151 (23) 142 (24) 136 (22) 147 (24)
s Gross
EEEH MR 0 0 0 1.(1) cranio- 0 0 0 1(1)
AR rachischisis
{81 B3 ZE 45k 0 0 1(1) 0 Soft tissue
B distended lateral 0 0 1(1) 0
I 0 0 0 0 ventricles
Skeletals
Malformations 0 0 0 0
[t

NOAEL Maternalt. : = 10 ppm

F1IZ%9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL #3214 : = 1100 ppm

NOAEL Teratogen : = 1100 ppm

F21Zxt3 ANOAEL (NOEL)X [&
LOAEL (LOEL)

EFN
Exat (1) #IRRZ<E%EEHY (1) valid without restriction
1S58 1% O HI ETAR R0
PCA Services, Inc PCA Services, Inc
i PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FA SRR (ST X k) (219) (218) (219) (218)
| [EE
HERYES

CASES

I‘Hi’.G)TS

|other TS
[




MES

Matheson Gas Products, Joliet, IL 5D iNFIShi-i&ILE =

Inhibited vinyl chloride monomer from Matheson Gas Products,

SRR ILE/R— Joliet, IL

HiE e —
Bk HARSAY 1t other

GLPE& T—HEL no data

AEBRETOF 1977 1977

HRERT (7B Bl vk Sprague-Dawley rat Sprague—Dawley

TR (M, I :F)

[

female

500 ppm. 2500 ppm BY/HEL 15% TH2/—)L
BE5OHEE : 78H/B

500 ppm, 2500 ppm w/wo 15% ethanol
Frequency of treatment : 7 hr/d

BEg xtHEE . AY. BELEXR Control group : yes, concurrent no treatment
SEHIRT - 1TIR6-158 Exposure period : Day 6—15 of gestation
RESE (M) O
1554288 LN inhalation
ERHARS 1TiR21H Day 21 of gestation
RECHTR AR
REBREY: BYOERTIE., 28D (XEBEE) ZZERIZE [Test Organisms: Twenty eight animals (controls) were exposed
BTl £z SICDEMERAIZKYS500 ppm 1EILE = JLIZE |to air and 31 anim als were exposed to 500 ppm vinyl chloride
Bll-, F2ERTIE 19D CHEBE) ZZERICEEL.  |(VC) by inhalation in the first experiment. Nineteen animals
16PEDENZERA (=LY 2500 ppm VC IZRFTEL . Ff=. 16PED |(controls) were exposed to air, 16 animals were exposed to
HERAIZLS 2500 ppm VC TS5 RERKKHF15% T2/— |2500 ppm VC by inhalation, and 16 animals were exposed to
JVIZRELT-, RERBAIARE . SYRDIRE(XH 250 g THoT=. |2500 ppm VC by inhalation plus 15% ethanol in drinking water
HEREH: BREIISIAA—FLDF v /A—RTITHALT=, |in the second experiment. Rats weighed approximately 250 g
REZRITHRKRDEILE=ZLETIILI—FELI-ERNZESR |at study initiation.
THERLTRESE -, ERORBEBEITIFRNDAKLEE T |Test Conditions: Exposure was conducted in 3.5 cubic meter
BIELT=, B RXIIBRAATAICHEFEHERLI-B%TIR0E |chambers. The atmosphere was generated by diluting gaseous
ELT=, I IEIR21 BB LT, vinyl chloride with filtered room air. The actual exposure
concentration was measured with infrared spectrophotometer.
HEREH The day on which a vaginal plug or sperm was seen in a vaginal
smear was considered to be Day 0 of pregnancy. Animals were
sacrificed on day 21 of gestation.
HRERPIZEHMEL=/85A—4: {EEEE (3B ). {AZE (6. 10, 16 [Parameters Assessed During Study: Food consumption (every
RU218) . £F. RCRUVRINBEROBKRUAE. BBIERD |3 days), body weight (Days 6,10,16 and 21), number and
3l AERVAER GER) RUNKRRUBHEOIKEEEBIEL |position of live, dead and resorbed fetuses, sex, weight and
f=o BED1/3D BB E BEMBEAIIRELT=, length (crown—rump) and external and skeletal condition of
fetuses were measured. Soft tissues of one-third of each litter
were examined microscopically.
$HETFi% Fischer D EIEMEREIIEROWINIEDFEEZEEE  [Statistical Methods: The Fishers exact probability test was
3 ADIZHWN=. AE. FDBIEERVBEYDIFIEESE |used to evaluate the incidence of resorption among litters.
DEEHTIZIZANOVAR U DunnettDIREZ ALV =, BBIRDEE |Body weights, body measurements and maternal liver weights
St L DHERE [IWilcoxonDIETEZE ALNTHEMH L=, were analyzed using ANOVA and a Dunnett’s test. The
incidence of fetal anomalies was analyzed using a Wilcoxon
test.
R e
ST (FR) , FETBSRY
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e

NOAEL (NOEL), LOAEL (LOEL): S4£&T MNOAELIX 2500
ppm T#HD7=,

RAELANIIZKZBEMSMEREE: 500 ppm DIELE=)L
(VCM)IZRE LT‘7JI*'C(iﬁ;iig’ﬂﬂga)ﬂd‘ﬁ\ﬁbhf‘(==JE
1), 2500 ppm VCM [IZRBLT-BI CILIEHEDF L R U
B0t R UBEMEENEMNAA NI, BEIMOTLICE
REICKDERLEE (I GA o1,

:-EFE&.% RE D%, BREAIE/ BEY. BRI LIRS
NEBEH. HEIVNIITERRICREICLDFRELEZEEAON
BEot=, BN/ BEY. ITIRICKDEER (ERH—BK
#) 1£500 ppm VCMIZREL =5 v TIEFEA LIzAS, 2500 ppm
VCMTILF A LM o1z (5 2),

BROT—4%: £FREH/IE. L, HAHLITHNER, SiEH
XFBEREZEOHEEICIRB|ICLIFELFEI L, ST,
BRAZEDEELFEL RUERROEMA 500 ppm VCM (2
REL-BYTIXBEZRSNT=AL. 2500 ppm VCM TlEH# DA
Motz (& 2) . FEIMMEGZRO LTI FEHEIROSEE A 2500
ppm VCM IZREL- TIIEMLI=A. 2500 ppm VCM +
IA/—LTIEIOEMIEAEAN -T2 (F 3), IBDREDHEE
DiEANA 500 VCM [ZRE émf—@%t(iw&)bnf—b‘
2500 ppm VCM TlEIhlEAHBNnEh o1z, BIL T, &1L
VCMRUIA/—)LICRBSN B TIEEEIN T,

&1
VCMIZRBLI-SVMIB T8O REENE. FBES
RUEEEE

ppm VCM
INSA—A 0 500
BEME 28 31
6-21 HDKREZNE 148+11 125+19%
It EE. me/g 36.5+4.1 37.1+26
6-15H DEHE 21+2 22+2

ppm VCM
INGA—H 0 2500 2500"
BEME 19 16 16
6-21BDAE 127+15 138+23 120+15%%
s
FFigtExt EE 34.4+3.3 37.8+2.6% 42.1+2.4%%
mg/g
6-15HDIELEE 22+2 21+2% 13+2%k

S gREKt 15% TR/ —ILEDGHREER
* TR LD HLE p<0.05 ; »k VCMEMRZEH LD
p<0.05

x®2
VCMIZREL-VrOFETRARIITHONI-BR

ppm VCM

INSA—A 0 500
BEMH 28 31
B=iK/ BB 15+3 13+2%
fRIRAE, ¢ 5.67+0.29 5.44+0.38%
fRIRDEBEEER, mm 42.6+1.2 43.6+0.8%

ppm VCM
INSA—A 0 2500 2500"
BEMH 19 16 16
B=iK/ BB 14+2 15+2% 14+2%%
FRIRIAE, ¢ 559+0.27 5.62+0.29 5.34+0.32%k
RRDOEER 436+15 433+1.1  42.4+0 9%k

, mm
T ERE Kt 15% TA/—ILEDHRRE
* SHBEEL D) EL#% p<0.05; ** VCMEE%E% 2 ILO)id 1
p<0.05

NOAEL (NOEL), LOAEL (LOEL): The NOAEL for developmental
toxicity was 2500 ppm.

Maternal Toxic Effects by Dose Level: Decreased weight gain
was found in rats exposed to 500 ppm Vinyl chloride (VCM)
(Table 1). Decreased feed consumption and increased absolute
and relative liver weight were found in animals exposed to
2500 ppm VCM. There was no significant effect of exposure on
maternal death.

Reproductive Indices: There was no significant effect of
exposure on the number of litters, number of implantation
sites/dam, number of implanations or litters resorbed, or
percent pregnant. The number of corpora lutea/dam and
pregnancy wastage (the number of corpora lutea minus the
number of implants) decreased in rats exposed to 500 ppm
VCM, but not 2500 ppm VCM (Table 2).

Fetal Data: No significant effect of exposure on number of live
fetuses/litter, sex ratio, or overall incidence of gross, soft
tissue or skeletal anomalies was noted. A significant decrease
in fetal body weight and an increase in crown—rump length
were observed in animals exposed to 500 ppm VCM but not
2500 ppm VCM (Table 2). The incidence of unilateral or
bilateral dilated ureters increased in animals exposed to 2500
ppm VCM but not 2500 ppm VCM + ethanol (Table 3). An
increased incidence of rib spurs was noted in animals exposed
to 500 VCM but not 2500 ppm VCM. In general, effects were
augmented in animals exposed to VCM and ethanol.

Table 1
Maternal weight gain, liver weights and feed consumption in
rats exposed to VCM

ppm VCM
Parameters 0 500
Number of dams 28 31
Weight gain days 6-21 148+11 125+19%
Relative liver weight, mg/g 36.5+4.1 37.1+2.6
Feed consumption days 6-15  21+2 22+2

ppm VCM
Parameters 0 2500 2500"
Number of dams 19 16 16
Weight gain 127+15 138+23 120+15%%
days 6-21
Relative liver 34.4+33 37.8+2.6% 42.1+2.4%%
weight, mg/g
Feed consumption 22+2 21+2% 13+2%%
days 6-15

" also treated with 15% ethanol in drinking water
* p<0.05 from control; ** p<0.05 from VCM alone

Table 2
Observations made during C —section of rats exposed to VCM
ppm VCM
Parameters 0 500
Number of dams 28 31
Corpora lutea/dam 15+3 13+2%
Fetal body weight, g 5.67+0.29 5.44+0.38%
Fetal crown—rump length, mm  42.6+1.2 43.6+0.8%
ppm VCM
Parameters 0 2500 2500"
Number of dams 19 16 16
Corpora lutea/dam 14+2 15+2% 14+2%%

Fetal body weight, g 5.59+0.27 5.62+0.29 5.34+0.32%x

Fetal crown—rump 436+1.5 43.3+1.1 42.4+0.9%*
length, mm

" also treated with 15% ethanol in drinking water

* p<0.05 from control; ** p<0.05 from VCM alone




* XHEBBEL D LLER p<0.05 ; ** VOME IR 5B LD LLER
p<0.05

Haam

PIZxtd ANOAEL (NOEL)X (&
LOAEL (LOEL)

NOAEL BE#E 1 : < 500 ppm

3 Table 3
VCMIZREL=SVED BRI DOIEE Incidence of skeletal malformations of rats exposed to VCM
ppm VCM ppm VCM
INSGA—4 0 500 Parameters 0 500
BREGIH. BRIR () Number examined, fetuses (litters)
sk 339 (28) 387 (31) gross 339 (28) 387 (31)
L7k 113 (28) 129 (31) soft tissue 113 (28) 129 (31)
B 337 (28) 387 (31) skeletals 337 (28) 387 (31)
EEDOHONTFRIR %) FEEDOHDNTIZER, %) fetuses affected (%) (litters affected, %)
NREE gross anomalies
EANIL=T 0 1(3) omphalocele 0 1(3)
i soft tissue
INARER 0 0 micropthalmia 0 0
PREYRER (A 481 I mE Al 2(7) 2 (6) dilated ureter (uni or bilateral) 2(7) 2 (6)
INEF 0 0 small kidney 0 0
gt skeletal tissue
fiok=y sternebrae
EEE 0 1(6) unfused 0 1(6)
k=) ribs
Eik 1(4) 9 (52)% spurs 1(4) 9 (52)%
HH vertebrae
SRR RIS 0.3 (4) 2 (16) missing cervical centra 0.3 (4) 2 (16)
EEES skull
BLEE 16 (61) 12 (61) delayed ossification 16 (61) 12 (61)
EEE 0 0 unfused 0 0
ppm VCM ppm VCM
INSA—4 0 2500 2500 Parameters 0 2500 2500"
BEGIH. BREGR Number examined, fetuses (litters)
s 229 (19) 214(16) 188 (16) gross 229 (19) 214 (16)  188(16)
ik 76 (19)  73(16) 63 (16) | soft tissue 76 (19)  73(16) 63 (16)
B 229 (19) 214 (16) 188 (16) skeletals 229 (19) 214 (16) 188 (16)
EEDODHONTZRR %) EEDOHLNTIHE. %) fetuses affected (%) (litters affected, %)
NREE gross anomalies
BEAIL=T 0.4 (5) 0 0.5 (6) omphalocele 0.4 (5) 0 0.5 (6)
B soft tissue
/MR BK 0 0 2 (6) micropthalmia 0 0 2 (6)
FREHIR 5(10) 27 (50)* 5 (19)% | dilated ureter 5(10) 27 (50)* 5 (19)*
(A8 X2 (3w fa) (uni or bilateral)
INE 0 0 2(6) small kidney 0 0 2 (6)
gLt skeletal tissue
fiok=y sternebrae
FEE 3(32) 0.5 (6) 1(12) unfused 3(32) 0.5 (6) 1(12)
e ribs
EikE 0.4 (5) 0 0.5 (6) spurs 0.4 (5) 0 0.5 (6)
B vertebrae
TEMERIME L 14 (68) 12 (69) 35 (69) missing cervical 14 (68) 12 (69) 35 (69)
HER centra
B EE 18 (58) 6 (31) 3(25) | skull
FEE 53 (90) 3(12) 2(12) delayed ossification 18 (58) 6 (31) 3(25)
© 8K 15% TA/—ILED B RS R unfused 53 (90) 3(12) 2(12)

" also treated with 15% ethanol in drinking water
* p<0.05 from control; ** p<0.05 from VCM alone

NOAEL Maternalt. : < 500 ppm

F1IZ%9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL #3214 : = 2500 ppm

NOAEL Teratogen : = 2500 ppm

F21=%t 9 ANOAEL (NOEL)X &
LOAEL (LOEL)

59", 2500 ppm [FHELFRELZELTELLROERERLT-,

BYFEDLLLY,

EE5IE 2500 ppm THONI-HEEEETHAEIFEZTH

500 ppm VC TERH LN T1=§2&(£2500 ppm TIEBRSNT .
EWRAHDEEEZONT, 500 ppm BT SR EBEIE
2500 ppm VCE(Zxt T 5t BEELLEAN T, EHAMEEERLT

The authors did not consider effects seen at 2500 ppm to be
significant,

and concluded that 2500 ppm produced no adverse
developmental effects.

Effects noted at 500 ppm VC were not considered to be of
significance

since they were not observed at 2500 ppm and controls for

. faEm - SYNIEEZ )L OBEREITHL TYIRITERR [the 500 ppm

ER HIEEL<AEL, group had lower values for variables in question compared to
controls for
the 2500 ppm VC group
Conclusion : Rats are not as suceptible to toxic effects of
vinyl chloride as mice

Exat (2) #HIRRf CIEREMHY (2) valid with restrictions
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PCA Services, Inc PCA Services, Inc

Hig PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
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Matheson Gas Products, Joliet, IL M5 DiNFISh -1 LE =

Inhibited vinyl chloride monomer from Matheson Gas Products,

ER WE/R— Joliet, IL
FiE |
Hik A HARSAY 1t other

GLP@E & T—HEL no data

AEBRETOF 1977 1977

SERT (FE %) YR H¥f: fh: CF-1 mouse Strain : other: CF—1

TR (M, I F) [+3 female

R58

50 ppm. 500 ppm HY/EEL 15% T42/—)L
BE5OHEE : 785H/8

50 ppm, 500 ppm w/wo 15% ethanol
Frequency of treatment : 7 hr/d
Control group : yes, concurrent no treatment

SBHMN : EiR6-158

Exposure period : Day 6-15 of gestation

FREH R DM

B ER ®A inhalation
SRERHARS 1FIR18H Day 18 of gestation
RECHIR LR
HERHY: ERICREBLI-21EOEFY GHHREE) . IRAIZKY [Test Organisms: Twenty one animals (controls) exposed to air,
50 ppm EILE ZJL(VO)IZREL-20lEDE . BV IRAIZL |20 animals exposed to 50 ppm vinyl chloride (VC) by inhalation,
BVCTS AR Kt 15%T A/ —ILIZREZELT=16IED E%H|and 16 animals exposed to VC by inhalation plus 15% ethanol in
VIDEERICHV =, ZRICRELI-26ICDEIY GtBBEE) . B |drinking water were used in the first experiment. Twenty six
AlZ&Y500 ppm VC IZREL-19TE D). RURAIZESD |animals (controls) exposed to air, 19 animals exposed to 500
500 ppm VC TS5 RER#KH 15% T4/ —)LIZRFELI=TIED |ppm VC by inhalation, and 7 animals exposed to 500 ppm VC
BHEE2RERICALV =, SRERBAIRED YO ADIKAEILF 25-|by inhalation plus 15% ethanol in drinking water were used in
30 g ThHoT=o the second experiment. Mice weighed approximately 25-30 g
at study initiation.
REREMH: BEIIISIHA—MILDF YU /N—NTITHhN =, [Test Conditions: Exposure was conducted in 3.5 cubic meter
REZERITHRKDIEILEZILET(IILE—FELI=ERNZEXR |chambers. The atmosphere was generated by diluting gaseous
SHERS THIRLTCRESE -, REEORBZBREEIXFNDALEST |vinyl chloride with filtered room air. The actual exposure
o BIE LTz, BRRIIBRAATRNIZHEFEHK R LI-BEEIROB |concentration was measured with an infrared
LTz, BIEEIR18SAICER L=, spectrophotometer. The day on which a vaginal plug or sperm
was seen in a vaginal smear was considered to be Day 0 of
REAPIZFHAL -/ 5 A—4: {EEE SR E) . BHWDIKRE |pregnancy. Animals were sacrificed on day 18 of gestation.
(6,12, 15RU18H) ., £7F. BT RURINAL 'R DR UL
BE.BROMER, AERVGHE GER) RUNREUVBERKDIK [Parameters Assessed During Study: Food consumption (every
REZFEMEL =, RED1/3D ML IEMBENITIRELT=, 3 days), maternal body weight (Days 6,12,15 and 18), number
and position of live, dead and resorbed fetuses, sex, weight and
length (crown—-rump) and external and skeletal condition of
fetuses were determined. Soft tissues of one-third of each
litter were examined microscopically.
$HETFi%: FischerDEIEMER LT, BRIORINEDIEES |Statistical Methods: The Fishers exact probability test was
ST ADICAN =, KE, ADOBAIEERUVEBYDIFIEE |used to evaluate the incidence of resorption among litters.
EDEITIZIZANOVAR. UDunnett DIRTEZ L=, FBIRMDE |Body weights, body measurements and maternal liver weights
HEta B DSEE [IWilcoxonDIETEZEALNTHEH L=, were analyzed using ANOVA and a Dunnett’s test. The
incidence of fetal anomalies was analyzed using a Wilcoxon
test
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R

AZELNILIZEZBEHYOEERZE: 500 ppm VCM [TRFE
N=YHRTIEGHBEELEELT). M@tﬂénu;wm/pyb\ﬁ
bNT=(F 1), 500 ppm VOMIZRBIN - TIX GHLEEE
HELT) . EHEDH D NETESNT=, 500 ppm VCM [ZRE
SNFEIIRATIEGIREELERT) . FiEESZE2ITHEIL
1= 500 ppm VCM [ZRBESINI=RIRD17%H (RHEBE D0%E
EERLT) L,

HFETEHZ: 500 ppm VOMIZR B L=V IR TIXRIRFEDSEE
DI (13% 3t XFEBEETS) HFHDNT=(FK 2), 500 ppm VCM
ICRBINE=IIRTIRIES A XIEREDL,

f4!RT—4: 500 ppm VCM IZRESN =V IR TIEEFRR
H/HE. RUBBRAEDRD NHLNT= (K 3), KL, HBU
IR, AT ERESOIEEIC (:t vc% ZCkBEE

BEEB(IHLNEI ST, WEDIEEE. 5B “&Uﬂﬁ]“’*o)
BILBEDSEEHS 500 ppm VCM [ZRBESN =S TIXiEM
V(;M&UI’S‘/—)M IRESN-BMTE. ML TR ILE®E
Liks

1
VCOMIZRBEIN-YVRIZEITHBEHMOKREEMNE. FRES
RUESEE

ppm VCM
INTA—H 0 50 50"
BEYI 21 20 16
6-21 HDIAEEME 16+4 17+6 11+7%k
Pl ER, me/e 59.5+8.7 57.8+4.5 56.6+7.3
6-15E DIELEE 6+1 6+1 A+2%%
ppm VCM
INTA—H 0 500 500"
BEYIK 26 19 7
6-21 HDIAEEME 20+3 17+4% 10+75%%
FFigA ER, me/e 55.5+5.5 54.4+4.2  458+5.1%*
6-15A DIELEE 6+1 5+1* Bk

T EREIKE 15% TA/—ILEDHRARE
* SPHBEEE O LB p<0.05; ** voMiﬁE% EREL D LLES p<0.05

®2
VCMIZREL=R I ADFHE EURFRICITON-BEHER

ppm VCM
INSA—H 0 50 50"
BB 21 20 16
B REML/ B ENY) 12+2 12+4 11+4
EFRE 10+4 11+4 10+4
BRIRIAE, ¢ 1.00+0.11 1.02+0.10  0.84+0.14%x
BROBEEER 23.0+1.9 242+0.8% 22.4+1 5%
, mm

ppm VCM

ISTA—H 0 50 50"
BB 26 19 7
FEREML/ B EY 14+2 13+2 10+6%%
EFRE 12+2 11+2% 8+6kx
BRIRIAE, ¢ 1.07+0.06  0.99+0.11% 0.78+0.15%x
BRENEREER 237+1.2  236+1.0  21.2+1.5kk

S EREKER 15% TR/ —LEDHRARER
* XPHBEF & D LLEK p<0.05; *+ VCME IR RTEE O LLE p<0.05

Maternal Toxic Effects by Dose Level: Decreased weight gain
occurred in mice exposed to 500 ppm VCM (compared to
control) (Table 1). Decreased feed consumption was observed
in animals exposed to 500 ppm VCM (compared to control).
Decreased absolute liver weight occurred in mice exposed to
500 ppm VCM (compared to control). Seventeen percent of
mice exposed to 500 ppm VCM died (compared to 0% of
controls).

Reproductive Indices: There was an increase in the incidence
of resorptions in mice exposed to 500 ppm VCM (13% vs. 7% in
controls) (Table 2). Litter size was reduced in mice exposed to
500 ppm VCM.

Fetal Data: Decreased numbers of live fetuses/litter and fetal
weight occurred in mice exposed to 500 ppm VCM (Table 3).
There was no significant effect of VC exposure on the sex
ratio, or overall incidence of gross, soft tissue or skeletal
anomalies. The incidence of unfused sternebrae, and delayed
ossification in skull and sternebrae increased in animals
exposed to 500 ppm VCM.

In general, effects were augmented in animals exposed to VCM
and

ethanol.

Table 1
Maternal weight gain, liver weights and feed consumption in mice
exposed to VCM

ppm VCM
Parameters 0 50 50"
Number of dams 21 20 16
Weight gain days 6-21 16+4 17+6 11+7%%
Relative liver weight, mg/g 59.5+8.7 57.8+4.5 56.6+7.3
Feed consumption days 6-15 6+1 6+1 4+2%%
ppm VCM
Parameters 0 500 500"
Number of dams 26 19 7
Weight gain days 6-21 20+3 17+4% 10+7%%
Relative liver weight, mg/g ~ 55.5+5.5 54.4+42  45.8+5.1%%
Feed consumption days 6-15  6+1 5+1% 3+1%%

“ also treated with 15% ethanol i n drinking water
* p<0.05 from control; ** p<0.05 from VCM alone

Table 2
Observations made during C—section of mice exposed to VCM
ppm VCM
Parameters 0 50 50"
Number of dams 21 20 16
implantation sites/dam  12+2 12+4 11+4
live fetuses 10+4 11+4 10+4

Fetal body weight, g 1.00+0.11 1.02+0.10  0.84+0.14%x
Fetal crown—rump 23.0+1.9 24.2+0.8x 22.4+1.5%*
length, mm

ppm VCM
Parameters 0 50 50"
Number of dams 26 19 7
implantation sites/dam  14+2 13+2 10+6%x
live fetuses 12+2 11+2% 8+63%%

Fetal body weight, g~ 1.07+0.06  0.99+0.11%  0.78+0.15%x*
Fetal crown—rump 23.7+1.2 23.6+1.0 21.2+1.5%%
" also treated with 15% ethanol in drinking water

* p<0.05 from control; ** p<0.05 from VCM alone




%3
VCMIZRBLI-I I ADHFHDHEE

ppm VCM
INSA—4 0 50 50"
REGHK. BBR ()
sk 221(20) 220(20) 153 (14)
L7k 74(20) 75 (200 50 (14)
B 221(20) 220(20) 153 (14)
HEOHONTZRER %) GEDHONTHE, %)
NEREE
mE=$43 1(10) 1(10) 221
L7 &:E o
AR/ 0 0 4(7)
oRiEt
&
FEE 3(200 3(25 13 (57
BILEE 7(50) 4(35) 44 (100)k*
SE5HEDORE 0 0 3(21)
ik
B 4(30) 5(30) 06(7)
e 4(35) 5(40)  2(21)
Bt
HUELI-IRHE 04(5) 1(10)  4(36)ykx
HEDEILEE 0 0 1(14)
BEEE
BILEE 9 (35) 8(37) 40 (100)%*
®ERIFEE 0 0.7(5) 24 (50
ppm VCM
INSA—H 0 50 50"
BREHI%K. R ()
FAE 3 325(26) 215(19) 56 (5)
L7k 107 (26)  73(19)  19(5)
B 325 (26) 215(19) 56 (5)

FEOHNTIIRRE %) EEDOAHLNIZIE, %)

NEREE
i3 25 o 1(8) 1.(10) 2 (20)
EARBRAE 0 0 2 (20)
mE= 3 0 1(5) 4 (40)
L&k
AR/ 0 0 0
gy it
k=
FEE 2(19)  9(42% 34 (80)%*
BLEE 1(12) 6 (42)x 43 (100)%*
S50 RI8 0 1.(10) 7 (40)%k
e
@ 3(31)  3(32) 14 (60)kx
i 4(31)  3(21) 14 (80)%x
HHE
DELT-IRHER 0 0 4(20)
R hIDRIE 0 1.(10) 38 (60)%k
HEDEILEE 0 0 5 (40)%*
BHEE
BILEE 13 (54) 30 (58)* 70 (100)kx
®BEEFEE 1(12) 5(21) 11 (20)

TRk 15% TA/—ILEDHARER
* STHREEL D L 8K p<0.05; ** VOME R R TR L D HLEL p<0.05

o+ =0
e aff]

PIZxt9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL BEh#&E : = 50 ppm

Table 3
Incidence of malformations of mice exposed to VCM

ppm VCM
Parameters 0 50 50"
Number examined, fetuses (litters)
gross 221(20) 220(20) 153 (14)
soft tissue 74 (20) 75 (20) 50 (14)
skeletals 221(20) 220(20) 153 (14)

fetuses affected (%) (litters affected, %)
gross anomalies

cleft palate 1(10) 1(10) 2 (21)
soft tissue
small thymus 0 0 4(7)
skeletal tissue
sternebrae
unfused 3(20) 3(25) 13 (57**
delayed ossification 7(50) 4(35) 44 (100)+*
No. 5 sternebra missing 0 0 3(21)
ribs
extra 4(30) 5(30) 06(7)
spurs 4(35) 5(40) 2 (21)
vertebrae
forked atlas 04(5) 1(10) 4 (36)yk*
delayed ossification of 0 0 1(14)
cervical arches
skull
delayed ossification 9 (35) 8(37) 40 (100)*x
unfused occipital 0 0.7 (5) 24 (50)**
ppm VCM
Parameters 0 50 50"
Number examined, fetuses (litters)
gross 325(26) 215 (19) 56 (5)
soft tissue 107 (26) 73 (19) 19 (5)
skeletals 325 (26) 215(19) 56 (5)

fetuses affected (%) (litters affected, %)
gross anomalies

exencephaly 1(8) 1(10) 2 (20)
anopthalmia 0 0 2 (20)
cleft palate 0 1(5) 4 (40)
soft tissue
small thymus 0 0 0
skeletal tissue
sternebrae
unfused 2(19) 9(42)x 34 (80)xk
delayed ossification 1(12) 6 (42)x 43 (100)kk
No. 5 sternebra missing 0 1(10) 7 (40)kk
ribs
extra 3(31) 3(32) 14 (60)**
spurs 4(31)  3(21) 14 (80)x*
vertebrae
forked atlas 0 0 4 (20)
missing cervical centra 0 1(10) 38 (60)k*
delayed ossification of 0 0 5 (40)%*
cervical arches
skull
delayed ossification 13 (54) 30 (58)* 70 (100)**
unfused occipital 1(12) 5(21) 11 (20)

“ also treated with 15% ethanol in drinking water
* p<0.05 from control; ** p<0.05 from VCM alone

NOAEL Maternalt. : = 50 ppm

F11Zxt 9 BNOAEL (NOEL)X &
LOAEL (LOEL)

NOAEL #ZF#14% : = 500 ppm

NOAEL Teratogen : = 500 ppm

F2(Z%t9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

EEH5(E500 pm TROLNERE~NDEEIANEEEE
LTI ERERLT=, 500 ppm TERE L= I X TOHORILEE
HIIRBFICH V=R BELY Zh o1 BERFBOKLYIE
ZLHh ol

The authors concluded that none of the fetal effects noted at
500 ppm were adverse. Although the number of resorptions in
mice treated with 500 ppm was greater than concurrent
controls, it was not greater than historical controls

JERR
$ER . YORIESYROY Y X LY BIEILEZILDE ML [Conclusion : Mice are more sensitive to toxic effects of vinyl
sTURRSZ AT, chloride than rats or rabbits.
S5t (2) HIFR TIEFEHHY (2) valid with restrictions
{E5E1E D HI BT IRHL
PCA Services, Inc PCA Services, Inc
Higg PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| FASCER (FECER) (220) (220)
=
HERYER DTS other TS
CASES
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Matheson Gas Products, Joliet, IL Ao DNEIENF-1E/LE = [Inhibited vinyl chloride monomer from Matheson Gas Products,
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other




GLP@E & T—HEL no data
HEBREToF 1977 1977
IR (7B B ¥ Za—J—3SUFEE rabbit New Zealand white
TR (M, BE:-F) [ female
BEE 500 ppm, 2500 ppm HY/EL 15% TH2/—)L 500 ppm, 2500 ppm w/wout 15 % ethanol
REHM : 1FIR6-188 Exposure period : Day 6-18 of gestation
KR8 (MR D ek
B 54258 |RA inhalation
AERHEAR 1T9R29H Day 29 of gestation
RECHIRZELHE
RERAEY: RYDEERTIE. 18PN Y (X EBEE) FZERIZHE [Test Organisms: Eighteen animals (controls) were exposed to
FTL. =, 20D EHERAIZLY500 ppm ¥EIEE =JL(VC) |air and 20 animals were exposed to 500 ppm vinyl chloride
IZREBLT=, F2FEBRTIE. NHFDEY CHIBE) ZZERIZREE |(VC) by inhalation in the first experiment. Eleven animals
L. 5BH0EHWERAIZLY 2500 ppm VC [ZRFEL . F1=. 163 |(controls) were exposed to air, 5 animals were exposed to
DENPZERAIZLS 2500 ppm VC TS5 RERFIKH15% T4 2500 ppm VC by inhalation, and 16 animals were exposed to
J—ILIZRELT=, SRERBRIARE . DY T DIKRE(TH 3.5-4.5 kg |2500 ppm VC by inhalation plus 15% ethanol in drinking water
Thot=. in the second experiment. Rabbits weighed approximately 3.5—
4.5 kg at study initiation.
AEREH: RBEFSILAA—MLDF Yo N—RNTITHNT =,
REERIFIHRRDIEILEZILE T I E—FEBLI=ERNZESR |Test Conditions: The exposure was conducted in 3.5 cubic
THERLTRESE -, EBEORZBEEIIFRNDIHINEST T |meter chambers. The atmosphere was generated by diluting
AELz, KEDBZIFIROB ELT=, ENYIILIEIR29B (ZFBFX |gaseous vinyl chloride with filtered room air. The actual
Liks exposure concentration was measured with an infrared
spectrophotometer. Day of mating was considered to be Day 0
of pregnancy. Animals were sacrificed on day 29 of gestation.
HEREM
RERPIZEHEL =/ 85 A—4: {EEEE (2H®E) . AE (6. 12, |Parameters Assessed During Study: Food consumption (every
18, 2R U29H) . £7F, B RURINIE R OB R UMLE, A |2 days),
BOMRA (NEERDOREICEDE) . AER VAR (B8RE) K |body weight (Days 6,12,18, 22 and 29), number and position of
UNRBRUVBEDIKEBEREL . ZED1/3DEHIEHZIE |live, dead
WERMICRELT . and resorbed fetuses, sex (based on examination of external
genitalia),
weight and length (crown-rump) and external and skeletal
condition of
fetuses were measured. Soft tissues of one—third of each litter
were
examined microscopically.
$HETFi%: FischerEIEMHEREIL. BRIORINEDIEES |Statistical Methods: The Fishers exact probability test was
ETADICHEW - KAE. FOAEERVEBHYDIFIEE |used to evaluate incidence of resorption among litters. Body
EDMETIZIZANOVAR UDunnett DIRTEZ L=, BBIRDE |weights, body measurements and maternal liver weights were
HEta e B DFEE [IWilcoxonDIETEZEALNTHEMH L=, analyzed using ANOVA and a Dunnett’s test. The incidence of
fetal anomalies was analyzed using a Wilcoxon test
B e
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R

NOAEL (NOEL), LOAEL (LOEL): 4= MNOELI[E 2500
ppm EIEE =JLIVCM) TH 1=, BENETEDNOELIE 2500
ppm THo7T=,

AELRNILIZESBEYEMFE: 500 ppm VCM ISRTESN
B CIE (BB LR T) EHEDF A ELTA. 2500
ppm VCMR B CTIIREXHENLEM o= (FK 1),
HTEIEAZ: B/ BB, RUEREBMLE/ BEH DR
$Y 500 pm VCM [ZRESN =B TH D T=AY, 2500 ppm
VCMTIEEE TG o712 (F 2),

BRRT—4: £7FRIRE/EE DR/ H500 ppm VCMIZREL
=8 HSNT=H, 2500 ppm VCMTIEEE LM o= (R
3), AR, MBI BEREBDHEEICOVT, BEITLD
BELREENROONT-, ESMWEDEHDAIRILBEDIEE
DEMBEVEREDEMA 500 ppm VCMIZRE SN =11
TIIBHEICHDNTI=H, 2500 ppm VCM TIFBEIZHA DN
hot=.

VCMEUIA/—VIZRBSN B TIE. BIL TEEDE®R
R#HLNT,

-
VOMIZRELI=VYFIEIT BB MAEEME. FRES
RUEEE

ppm VCM
INGA—R 0 500
BB 18 20
6-21 H DIAEEME 0.05+0.19 0.01+0.19
FFigExt &, me/g 24.6+3.6 23.2+2.9
6-15A DIELEE 98+30 76+29%
ppm VCM
ISTA—H 0 2500 2500"
BB 11 5 16
6-21HDAKRE 0.06+0.27 0.01+0.13  -0.14+0.42
B
g ES 24.7+2.7 27.7+5.9 30.0+6.3
, mg/g
6-150 DIEEEE 91+36 89+26 15+Qs0k

S EREK R 15% TR/ —LEDHRARER
* SPFBEFED LB p<0.05; *+ VOME AR TR & D LLES p<0.05

%2
VCMISRELI -0 Y FOFENRAPIATON-BRERER

ppm VCM
INSA—H 0 500
BEYHK 18 19
iR/ BEY 9+1 8+1%
& RERLL/ BB 9+1 8+1%
EFRRIE/IE 8+ 7+2%
FRIRIAE, g 35.23+4.82  34.13+4.17
RROEEER, mm 91.0+4.2 92.6+5.0
ppm VCM
ISTA—H 0 2500 2500"
BB 11 5 16
Hik/BEY 10+2 10+7 10+2
FERERL/ B EY 8+2 8+4 9+2
EFRRIE/IE 6+3 6+4 4+4
BRIRIAE, g 36.46+4.82 33.77+4.48 32.48+5.88

BEDBEREE, mm 926+47 871452  87.7+63
S EREK T 15% TR/ —ILEDHRAREE
* SPEREEE D LB p<0.05; ** VCMEL IR R TR & D LLEL p<0.05

*x3
VCMIZRELE=0 Y XD BHRIFROHEE
ppm VCM
INSA—A 0 500
REGHK. BBR ()
sk 152 (18) 136 (18)

L7k 50 (18) 47 (18)
B 152 (18) 136 (18)
%%“Qﬁrshf:ﬂéﬁ ) (EDHONTRE, %)

mEE 0 0

B RIRR 0 0
(e 3 0 0
DEALERX 0 0
AR

& 5> &

HE5HE D EBILEE 28 (77) 38 (94)*

NOAEL (NOEL), LOAEL (LOEL): NOEL for developmental
toxicity was 2500 ppm vinyl chloride (VCM). NOEL for maternal
toxicity was 2500 ppm.

Maternal Toxic Effects by Dose Level: Decreased feed
consumption occurred in animals exposed to 500 pm VCM
(compared to control) but was unaffected in the 2500 ppm
VCM exposure group (Table 1).

Reproductive Indices: Decreased numbers of corpora
lutea/dam and implantation sites/dam were seen in animals
exposed to 500 ppm VCM but not 2500 ppm VCM (Table 2).

Fetal Data: A decreased number of live fetuses/litter was seen
in animals exposed to 500 ppm VC but not 2500 ppm VCM
(Table 3). No significant effect of exposure on overall incidence
of gross, soft tissue or skeletal anomalies was noted. A
significant increase in the incidence of delayed ossification of
5th sternebra and an increase in crown—rump length in animals
exposed to 500 ppm VCM but not 2500 ppm VCM was
observed.

In general, effects were augmented in animals exposed to VCM
and ethanol.

Table 1
Maternal weight gain, liver weights and feed consumption in rabbits
exposed to VCM

ppm VCM
Parameters 0 500
Number of dams 18 20
Weight gain days 6-21 0.05+0.19 0.01+0.19
Relative liver weight, mg/g 24.6+3.6 23.2+2.9
Feed consumption days 6-15 98+30 76+29%
ppm VCM
Parameters 0 2500 2500"
Number of dams 11 5 16
Weight gain 0.06+0.27 0.01+0.13 -0.14+0.42
days 6-21
Relative liver 24.7+2.7 27.7+5.9 30.0+6.3
weight, mg/g
Feed consumption 91+36 89+26 15+9%x
days 6-15

" also treated with 15% ethanol in drinking water
* p<0.05 from control; ** p<0.05 from VCM alone

Table 2

Observations made during C—section of rabbits exposed to VCM

ppm VCM
Parameters 0 500
Number of dams 18 19
Corpora lutea/dam 9+1 8+1%
Implantation sites/dam 9+1 8+1%
Live fetuses/litter 8+1 7+2%
Fetal body weight, g 35.23+4.82  34.13+4.17
Fetal crown—-rump length, mm 91.0+4.2 92.6+5.0

ppm VCM
Parameters 0 2500 2500"
Number of dams 1 5 16
Corpora lutea/dam 10+2 10+7 10+2
Implantation sites/dam 8+2 8+4 9+2
Live fetuses/litter 6+3 6+4 4+4
Fetal body weight, g 36.46+4.82 33.77+4.48 32.48+5.88
Fetal crown—rump 92.6+4.7 87.1+5.2 87.7+6.3

length, mm
" also treated with 15% ethanol in drinking water
* p<0.05 from control; ** p<0.05 from VCM alone

Table 3
Incidence of skeletal malformations of rabbits exposed to VCM
ppm VCM
Parameters 0 500
Number examined, fetuses (litters)
gross 152 (18) 136 (18)
soft tissue 50 (18) 47 (18)
skeletals 152 (18) 136 (18)

fetuses affected (%) (litters affected, %)

gross anomalies

cleft palate 0 0
soft tissue

dilated renal pelvis 0 0
dilated cerebral ventricle 0 0
enlarged right atrium 0 0

of heart
skeletal tissue

sternebrae

delayed ossification #5 28 (77) 38 (94)%




ppm VCM
INSA—4 0 2500 2500"
REGH BRI R
sk 69(9) 32(4) 70(9)

L7k 24(9) 10(4)  25(9)
B 69(9) 32(4) 70(9)
HEDHONTZIER %) GEDHONTRE, %)

NEREE

=) 0 0 1(11)
L7k

B &R 0 0 8(11)

fRi 2= HE3R 0 10(25) 0
DigaDEEX 0 0 8 (11)
B AR

& 53 8

E5HE D BILEE 20 (44) 16(75) 24 (67)

©EREK R 15% T2/ —LEDHRARER
* SPEREE L D LB p<0.05; %+ VCME IR R TERE & D LLEL p<0.05

ppm VCM
Parameters 0 2500 2500"
Number examined, fetuses (litters)
gross 69(9) 32(4) 70 (9)
soft tissue 249 10(4) 2509
skeletals 69(9) 32(4) 70(9)

fetuses affected (%) (litters affected, %)
gross anomalies

cleft palate 0 0 1(11)

soft tissue

dilated renal pelvis 0 0 8 (11)
dilated cerebral ventricle 0 10 (25) 0
enlarged right atrium 0 0 8 (11)
of heart

skeletal tissue

sternebrae

delayed ossification #5 20 (44) 16 (75) 24 (67)
" also treated with 15% ethanol in drinking water
* p<0.05 from control; ** p<0.05 from VCM alone

[t
PI=xt3 BNOAEL (NOEL) X [& NOAEL B E1#E 1% : < 500 ppm NOAEL Maternalt. : < 500 ppm
LOAEL (LOEL)
F1IZxt39"BNOAEL (NOEL)X [ NOAEL #3214 : = 2500 ppm NOAEL Teratogen : = 2500 ppm
LOAEL (LOEL)
F21=3%f 9 ANOAEL (NOEL)X [&
LOAEL (LOEL)
500 ppm THLNT=FRIR~DELE(F2500 ppm TIXEIER SN 741 |Fetal effects seen at 500 ppm were not considered to be of
hot=Cens, ERDHAHEILLIFE R SNEM 1=, 500 significance since they were not observed at 2500 ppm. Since
ppm VCTDREH A XD T EAD A BFIR6 A HTIZRTE [the decrease in litter size at 500 ppm VC was associated with
LTLE) EFEEL TNV =0T, COEE(FIEIEE ZJLREEIZK |a decrease in corpora lutea (which was established prior to
LD TEFAEL, day 6 of gestation), this effect is probably not due to exposure
IR . to vinyl chloride
&R VY XEEEESILOSHEEEICH LTI IRIFER
ZHEIEE L, Conclusion : Rabbits are less sensitive to toxic effects of vinyl
chloride than mic
SN () IR CIEREEHY (2) valid with restrictions
{25814 D HI BT AR HL
PCA Services, Inc PCA Services, Inc
Higg PCA Services, Inc. Kingsport, TN PCA Services, Inc. Kingsport, TN
5| B Xk (GT3TER) (220) (220)
(8R% % : Conclusion M J& XX H’Rabbits are less sensitive to
toxic effects of vinyl
= chloride than mic T. &M mic TYINTULVE A, mice (¥
R)EEZLNT,)
HEMES T—EEL no data
CASES
TEE
JER
Ak |
HiE A HARSAY 1t other
GLPE& T—HEL no data
HEBRETOLE 1978 1978
HERGE R Svbk R Rat Strain : Other
TR (B M, I F) [ Female

4,000 mg/m® (1,500 ppm)
5 DEE - 248508/8
xTEE . FY. ELEXEE

4,000 mg/m® (1,500 ppm)
Frequency of treatment : 24 h/d
Control group : yes, concurrent no treatment

KEHM - FRN1. 2. X(I38AHI(Z6-98

Exposure period : 6 — 9 days during 1., 2., or 3. trimester of
gestation

FRAEE (R DEYH

B ERK N inhalation
AEREAR 218 21d
RECHIRELAME
2 CFYSwhk Strain: CFY rats
HREBRTH A IEIRSYM (FEL=U13-28L) ZFNFNIEIR |Test design: pregnant rats (13 to 28 per group) were exposed
; 1-9H.8-148 ., RU14-21 HDHAB DR . ZEEK. VC. ZR +k |to air, VC, air + Trypan Blue s.c. (2 times), VC + Trypan Blue
HEREH YIRUTI—RTFiES (2@]) . VC+R) SV T IL—E TEH(Q2  [s.c. (2 times) during day 1-9, 8-14, and 14-21 of gestation,
) ICRELT-. iFiR21 B ICEMERZRLT-. respectively. On day 21 of gestation, animals were sacrificed.
#HatFry IR
=1 |
SRR (3 | SRR
HAEH-YUiTiRE
RER

B/ ERIN
BEH
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42 R HARS BT IR0 H o HAZE)

[AS, AEIENE

{EEIE . BRKE

FRPRAT R (BB, TR ORI
HA SR )

MEPEIFTR (AR, SERE)

£§§£E4t$ﬁﬁﬁﬁ(%$$~ BB

BIRFTR (AR, FEE)

[ EEMFEE~DZE)
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EREF R B OIS

EEREFRFRRUVRTER

L

SHFEGERIBEEFFR/BS
BATE)

EBRREE
DIGEBEGFE
REEMEEGI RBR. REER.
BRIER)
ERISEESh-E
AERIGHE
#iEtREER
BEMOREEME TFIR14-21BICRELE-MTIEE AL |Maternal weight gain was decreased in females exposed on
f=o A EEMEIL. 1-98 X(E8-14B IZREL-BEI T |days 14-21 of gestation. Relative liver weight values were
[FHEMLT=, BRIRDEKERINBE R UL ITIRI-OB DEAR.  |increased increased in dams exposed on days 1 -9 or 8-14.
VCMIZREBLI-ETIXEECEMLUz, BROAEETLEL |The number of resorbed fetuses as well as fetal loss were
HIFFXEETHo=. VCMDEEIZXLBBRBDFHOBIHRE |significantly increased in the group exposed to VCM during day
A S B Y=Y (kAN Sy = 1-9 of gestation. Fetal weight was almost normal in all groups.
None of the fetal malformations or skeletal anomalies could be
attributed to VCM.
=1 Table 1
VCMIZREZROEKERHR UK EDEL Litter size and fetal loss following exposure to VCM
IR ppm VCM ppm VCM
INSGA—4 0 1500 Parameter 0 1500
RKEH FIR1-98 exposure days 1-9
ECRE 13.15+0.64 11.68+0.38 litter size 13.15+0.64 11.68+0.38
RR IR DEE (%) 1.7 5.5% fetal loss (%) 1.7 5.5%
RKEH 1FYRs-148 exposure days 8-14
ECERE 11.29+0.61 13.36+0.37 litter size 11.29+0.61 13.36+0.37
RRIRDEE (%) 3.18 454 fetal loss (%) 3.18 454
KEH FiR14-218 exposure days 14-21
ECERE 11.78+0.94 11.18+0.74 litter size 11.78+0.94 11.18+0.74
e R DE|E () 58 5.4 fetal loss (%) 58 54
* p<0.05 * p<0.05

PIZxtd ANOAEL (NOEL)X [&
LOAEL (LOEL)

F1IZ%9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

F21=%t 9 ANOAEL (NOEL)X &
LOAEL (LOEL)

EE

N () KR CIEREEHY (2) valid with restrictions

{E58 14 O HI BT IR HL
Huels AG Marl Huels AG Marl

Higa EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FASCAR (FT3CARk) (221) (221)

| EE

5-10Z D 1 BA:E &R

OTHER RELEVANT INFOMATION

ERYE £ DTS other TS
CASES
HHEE
JERR
Hik
Hik A HARSAY HEROHEABRZ T v Bacillus subtilis recombination assay
GLP@#E & T—REL no data
HEREITOE 1976 1976
WHEE K 168 M, Hcr-9, FB-13, MC-1 B. subtilis strains 168 M, Hcr-9, FB-13, MC~1
N REGEMELE: T—2EL Metabolic activation : no data
HEREH = 0022 M Concentration : 0.022 M
fER
HER
15 sm
firtl [EE3 negative
JERR
5B (2) HIRft CIEEHEHY (2) valid with restrictions

{ERE D HIWIIRERL




Huels AG Marl

Huels AG Marl

HE EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| BTk (FT3CAR) (140) (140)
EE
HERYMER
CASES
HHEE
JEIR
& |
HiE A HARSAY
GLP#E&
HERE (T F
AEREN
R
CEOMIFO LM RIIEING-TT /L F 2 IZFAIRRITIZN-3 |Reaction of CEO with cytidine gave the (hydrated) 2-oxoethyl
FIIZOKFID) 2-F F VI FILFEIREE L=, 5-AF )Lk |derivative at the N =3 position prior to ring closure to 3,N4-
SUIFELDOREEELT=, LML, CEOHSLNFH/OOFE |ethenocytidine; 5— methylcytosine gave an analogous reaction.
FILTER (CAAES-AF IO FOUED R, THHE, ZE |However, reactions of CEO or chloroacetaldehyde (CAA) with
BZHEDNA(ds DNA)F ERIRITPAESNFN-3IED RIGIZIE |3-methylcytidine ~ i.e., with the N =3 blocked as in double~
FRESAEDVELEBITRED/F—2 D IAE M EYELVE |stranded DNA (ds DNA) — were shown by GC-MS of the
ETERTBHESZ. VYIEEMMNGC-MSTRENT=, MSOD |silylated products to give, at a much slower rate, a pattern of
B A RUGLER, KPRV R/MSVREMEAEDZEEIZE |at least 17 adducts all of which contained chlorine. Based on
. DNT, - AFILU R U ER D D RIS EZE ® i3 HNA—(1-E  |MS fragmentation and considerations of positional, optical and
BR FoFs-2-o00TF )L IENSEC=MBE NIV R/ [cis/trans isomerism, the reaction products of the 3—
FSU R N4-(2-9200E Z)L)-3-AF LIPSO ELTEIY BT [methyleytosine moiety were assigned as cis/trans N4—(2—
Tz SNBD IR -NAFIMAD R RLITET ILIE &I EKY . = |chlorovinyl)-3—-methylcytosine which may have arisen from the
FREDODNAICB NN TEYREIZAY . N4—(2-200E = JL)E |corresponding N4—(1-hydroxy—2—-chloroethyl) adduct. It is
[Fa—FZEBAIKRICEDAREE N DS ENFESh postulated that formation of these cytosine-N4 adducts would
%, be more rapid in doublestranded DNA than in the model
compound, and that the N4—(2—chlorovinyl) group may be a
miscoding adduct.
] |
[l
R
ExEE (2) #HIRft CiEsEMHY (2) valid with restrictions
{E5aM D HIETR L
HB
5| FA 3k (GT3TER) (141) (141)
ES
HEBYMER
CASES
T
AR
ik e
FiE A HARSAY fth: DNA{T iR other: DNA adducts
GLPE&
MBRE{To-E
AEREN
-JO0IFLUAFIRRU2-2007 T ILTERIEEM [2-chloroethylene oxide and 2-chloroacetaldehyde have been
AEDERICREFRI-9EEZ SN TULVSDNARTINEZERS  |shown to produce DNA adducts, which are thought to play a
LES BT BENRINTES =, role in development of carcinogenicity.
#55m
AR
[l (2) IRt CiEsEMEHY (2) valid with restrictions
E58 1 D HI TR B0
HB
5| B Xk (ST 3CAR) (146) (147) (148) (149) (146) (147) (148) (149)
&%
ERYE £ T—3EL no data
CASES
HHEE
JERR
& e
1t other
olyadenylic acid, T =40%— L. NADPH, VCOD & incubati i id, i i 2 L
Fik HARSA poly Y ZvbFEooy DIEE in ion of polyadenylic acid, rat liver microsomes, NADPH
GLP@#E & T—a5EL no data
HREBREToLE 1978 1978

HEREH

HRBEHELE: BY
HERR: RUTTZILEERIEARY S F O ILEEDin vitro &R
DDNAFF AT B O fE#iT

&

IT/T7T=VRUIT/OF OV OBBRHEHEESNT-,

EE

(e

Metabolic activation: with
Test system: analysis of DNA adduct formation after in vitro
incubation of polyadenylic or polycytidylic acid.

Formation of ethenoadenine and ethenocytidine moieties was
observed.

positive
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{E%atE (2) #HIRf CIEREMHY (2) valid with restrictions

{3814 D HI BT AR B0
Huels AG Marl Huels AG Marl

H B8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| BTk (FT3CAR) (164) (164)

i

ERYE £ fthDTS other TS

CASES

HHEE

EE

ik |
1t other
FT/o0  XDAFIYAY—L NADPHEE £ B2 R EVC/EE R |Incubation of adenosine, mouse liver microsomes, NADPH

FHiE/HARSL LDIEE producing enzymes with VG/oxygen

GLP#E& T—REL no data

REBREITOE 1975 1975
RBLEMELE: BY/EL Metabolic activation: with and without

SRERSEE HERR: TILTILIEEY DR Test system: Analysis of alkylation products

"R e
2 1) RIGEWMELT. /OO0 FLUAFIRAEZER. 5 [Results: 1) Chloroethylene oxide was chemically and
KEZEMIZRESNTz, spectroscopically
DTTIVUDTILFIVIEEMHIERSNS, identified as a reaction product.

w2 N TTF/IUEHOAOIFL/XIRH AN E2-/O00F7 L7 |2) An alkylation product of adenosine is formed.
ILTERERBRICEEDEMMNERSNS, 3) A similar product is formed during reaction of adenosine

with chloroethylene oxide or 2 —chloroacetaldehyde.

B e

[l 51 positive

SERR

SN () IR CIEREEHY (2) valid with restrictions

{25814 D HI BT IR HL
Huels AG Marl Huels AG Marl

H 8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA ST Ak (FT3CAk) (165) (165)

EE

SHERME R

CASES

MEZE

SR

ik e

Bk A HARSAY LRI ) Type : other

GLPE&

MEREITO-E

SEREN

[ e
VCERUPVCOMIBILZMME. £EE. 5. 77—<3/F [Review of physico—chemical properties, production, toxicity,
FaxrTOR, R TERERUVUELSAEDRE, pharmaco/toxicokinetics, metabolism, mutagenicity, and

LS carcinogenicity of VC and PVC.

#55m

SERR

[l (2) IRt CiEsEMEHY (2) valid with restrictions

{E3E1E O HI IR HL
Huels AG Marl Huels AG Marl

High EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| B Ak (FT3CaR) (257) (257)

EE

HERYER

CASES

HHEE

JERR

& |

FiE/HARSA 84T b VCREDEIAE Type : other: Carcinogenicity of VC metabolites

GLPE &

HEBREToLE

HEREH

& DX VIiIne/Z XD RIZ42B R (24 1=Y) . 20 ul Nujol
$1[Z 0.1 mg(1.38 umol) MYAOITFL A FR(CE0)E32[H
BTES,

HEBRLI-thOWE : EX(YOOAFIL) T—F )L (BCME; 42;:8
2 1=Y0.3 mg(2.6 umol) Z32[E T 41) ; /RO 7 +7
JLTER(CAA; 7Hbdh 005, 01, 1.0, 2.5 mg),
TPARUY O mZETOE—2—EEL TRV -RIEL-E)
MTHA=VI—Yar—TAE—Yav xR,

R

Method: 32 s.c. injections of 0.1 mg (1.38 umol) chloroethylene
oxide (CEO) in 20 ul Nujol over a period of 42 weeks in male
and female XVIInc/Z mice.

Other substances tested: bis(chloromethyl)ether (BCME; 32
times 0.3 mg (2.6 umol) s.c. over 42 weeks);
chloroacetaldehyde (CAA; 0.05, 0.1, 1.0, 2.5 mg in acetone).
Initiation—promotion experiments in shaved animals using TPA
and croton oil as promoting agents.




R SIETELICCEOR UBCMEIZLZMES (R T iR
fE. ZL5E[E. RFMINA) DFEREHIREEDHEETEL .
ERIMLOES (MOIRE) OFEEITARCENET,
CEORUBCMEIXERE A= T—aviEHEBL TV,

Results: Induction of tumors (s.c. fibrosarcomas, papillomas,
squamous cell carcinomas) at injection site by CEO and BCME
with similar incidence.

Incidence of distant tumors (pulmonary adenomas) not

wm CEO[FZVCIZ &> TAEL=ERAN DB IZHZE L D KERS DIREA |increased significantly.
EEHTWWABESICEB IS, CEO and BCME had tumor initiating activity.
CEO seems to be largely responsible for the known genetic
changes caused by VC.
& e
[t
SERR
SN ) IR CIEREEHY (2) valid with restrictions
{2381 D HI BT IR HL
Huels AG Marl Huels AG Marl
e EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA SCAk (GTXXRR) (258) (258)
| [EE
HERYES
CASES
MEE
AR
Bk
Hik HARSAY 24Tt VCRBEIDENAKE Type : other: Carcinogenicity of VC metabolites
GLP#E&

REBRETo-F

H#DWistar SV DEEVC. EX(YAQIFIL) T—TIL
(BCEE)X [Z/O0T4/—)L(CE)I<RFELT=,

FHiE. fn. 0. B, NERUBRICET2EFEAKE
KRERITAEL=, FEFRDORNARUDNAD 7 )L LI E B

Groups of male Wistar rats were exposed to VC,
bis(chloroethyl)ether (BCEE) or chloroethanol (CE).

Covalent protein binding in the liver, lung, spleen, kidney, small
intestine and muscle was determined following each exposure.

HEREH ElLfz, ERERICHATPase RIBREDFELAIEL =, Alkylation of RNA and DNA in the liver was determined.
Induction of ATPase—deficient liver foci were measured also
following each exposure.

"E e

BCEED XE 5 (X fifi. BRI . B, FFAH AL I/MEEIZEEX A large portion of BCEE binds to liver proteins compared to
T.HFRBOERAIZHEE T S, BCEERBZERICT -N-(2-FF YT |lung, spleen, kidney, muscle or small intestine; there was no
FIVNTT=2, IN-IT/F7T=>, XI&3N&-IF/L b [indication of formation of 7 -N—(2-oxoethyl)guanine, 1,N6-
U E R LTZEEHLME A D o Tz, RINNASRE THHETHRED ethenoadenine, or 3,N4—-ethenocytosine after BCEE exposure.
ATPase RIEFFEDHKEILVCIRGEDAHIZELT:, Development of preneoplastic hepatocellular ATPasedeficient
14CVCIZREL=5 VD ITIEDNAZ BB L . MN/K 53 2L TX Y |deficient foci occurred only after application of VC.

. LZARIZLE=BE . —DDRETREE —-2 L TT-N-(2-4FY [When liver DNA from rats exposed to 14CVC was isolated and

LEES IFTIVITT=UNBHONT=, hydrolyzed to the nucleosides, one radioactive peak, 7-N-(2-

9007 Eb7IILTERTERGL, 2-/R0TF LA FIF oxoethyl)guanine, was observed.

(BCEERUCED Rt ST AERMINALY) BVCDFEMAME  |It is concluded that 2—chloroethylene oxide (which is not

ICBWTREEDHENAEDIRRTHS, formed during metabolism of BCEE and CE), but not
chloroacetaldehyde is the ultimate carcinogenic principle in VC
carcinogenicity.

T e
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EE

EElE () HIR CIEREEHY (2) valid with restrictions

{25814 D HI BT IR HL

i

5| FA STk (T2 k) (259) (259)

eSS

HERYMES

CASES

HEE

EZ
B

FiE AR

AT ;i VCREMDBEEEM

Type : other: Genetic toxicity of VC metabolites.

GLPE S

REREToF

HEBR%R: RASFIRE TA 1535I2& DAmesiRER,
EHAER: SYMTERIIOY—LSE(SI),
HERLE-AHY: YOOI FLUAFIR, 2-9R0T4/—)L,

Test system: Ames test with Salmonella typhimurium TA 1535.
Activation system: Microsomal fraction (S9) from rat liver.
Metabolites tested: chloroethylene oxide, 2 —chloroethanol,

S ER S

HBREH ~O007+h7IILTER, VO008EE, chloroacetaldehyde, chloroacetic acid.

e e —
R YOOI FLUAFIRE a7 7ILTEREY450 [Results: Chloroethylene oxide is 450 times more effective than
EHRMTHY ., TFLUATIREY10,000 ~ 15000fZ%18 |chloroacetaldnyde and 10,000 to 15,000 times more effective

LS HITH5B, than ethylene oxide.

HE

JERR

SN () HIRA CIEREEHY (2) valid with restrictions

{2581 O HI AR HL
Huels AG Marl Huels AG Marl

e EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau

Ispra (VA)

Ispra (VA)




[EIEX#E# GEXEh)
lE=

I(147)

I(147)

HEYES

CASES

MES

IR

HiE

Bk HAEFA

At VeREMDEEEMN

Type : other: Genetic toxicity of VC metabolites.

GLPE&

REBRETo-F

HEBR%R: RASFIRE TA 1530, TA 1535, G-46%k&= AL =
AmesiHER,

RETEML: REEHEERAY/EL; Sy, YORRUER
(IT/NILEF—LICKDFEHY/ELDOSYERUTIR)

Test system: Ames test with Salmonella typhimurium, strains
TA 1530, TA 1535, G-46.

Metabolic activation: With/without metabolic activation; liver
microsomal fractions (S9 and soluble) from rat, mouse, and

SHERG BEDFI/OY—LSE (SORVAEM) human (rat and mouse with/without induction by
RERLREY: /00T FLoAFR, 2-/00IT%/—)L. [phenobarbital).
/O0O7v+7ILTER, YOO8EE, Metabolites tested: chloroethylene oxide, 2 —chloroethanol,

chloroacetaldehyde, chloroacetic acid.

"E e
2 VCEIZThBRZEERMEMETHD, KBEEEMHIEITZZE  [Results: VC is mutagenic per se. Metabolic activation
BEREFERSES, increases mutagenicity.
JO0EFEMAM—OFEERERL TS, Chloroacetic acid has only toxic effect.
2007, 7IILTER, 20042 /—)LRUHYAOIFL A |Chloroacetaldehyde, chloroethanol and chloroethylene oxide

g FORRZEERERMERGEELS, cause a mutagenic response.
hEREYMTHDI/A0TFLUAFURIEE DA T ILFILIE [Chloroethylene oxide, presumed to be an intermediary
ERZFEE->TLS, metabolite, has a strongly alkylating activity.

i afff|

R

ExEE (2) #HIRft CiEsEMHY (2) valid with restrictions

E5ET D HI TR R
Huels AG Marl Huels AG Marl

HE EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA ST Ak (FT3CAk) (155) (155)

i

AHERME R

CASES

HHEE

EE N

ik e

Bk HARSLY 24T VCR B DEEEME Type : other: Genetic toxicity of VC metabolites.

GLPE&

RERETLF

AR KBERERBY/ELOBEGHTICEITS
Schistosaccharomyces pompe (P1 #) & U Saccharomyces
cerevisiae (D4 HR)Z AW -BRELTEETvEA,
?)’riﬂ:%: YRR EFERI 0 — L (105000gTD K

Test system: Yeast gene mutation assay using
Schistosaccharomyces pompe (strain P1) and Saccharomyces
cerevisiae (strain D4) with/without metabolic activation.
Activation system: purified microsomes from mouse liver
(sediment at 105000g).

HEREM Fi%: 3T CTIRRESE, Method: Incubation for 1 h at 37 degree C.
JOa7Eb7ILTEREDTE ENEREBREEBMNERE. Additionally host-mediated test with chloroacetaldehyde.
HEL-R#EY: yOoOTFL /XK, 2-900I4/—)L., 2- |Metabolites tested: chloroethylene oxide, 2 —chloroethanol, 2—
yaoa7Eb7ILTER chloroacetaldehyde.

BE e
#£E2: VCIF/OY—LESE—BICHMLIZBENDHEER  |Results: VC is mutagenic only with microsomal fraction added.
RHEERT . Chloroethylene oxide showed highest mutagenic activity of all
JAOIFLUFFOREHBRLIEZ2MEDSL. REDER  |substances tested (without microsomal fraction added).
REEEERLZ(ZI0Y—LESDFMNELOBZE), Chloroacetaldehyde showed feeble mutagenicity (with/witout

Pl ~aa7 b7 ILTERIESBVOERRMEFEMEERLUI ((BEETE |metabolic activation).
EREY/EL), Chloroethanol had no mutagenic activity.
20077 IILTERIZBENEABRTEERMEEM %SRS |Chloroacetaldehyde had no mutagenic activity in the host—
otz mediated test.

B e

il néml

AR

31 (2) #HIRRf CiEREMHY (2) valid with restrictions

{E58 14 D I BT IR B0
Huels AG Marl Huels AG Marl

HBa EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| B C Ak (ST 3CAR) (145) (145)

EE

HEBRYER

CASES

HHEE

JERR

Hix

HEHARSAY B47 i VCREMDEEZEMH Type : other: Genetic toxicity of VC metabolites.

GLP@E &




REBRETLF

ERFR: in vitro FYA=—X/\LRZ—VT9HHE,
AR NS EYORIERELINHIEE,
HELE-REY: yO00TFLUAFIR 2-9007 7L

Test system: Chinese hamster V79 cells in vitro.
Incubation with concentrations of compounds to be tested for
3 h.

HEREM TER. E//0D0EE. yO0T42/—)L, Metabolites tested: chloroethylene oxide, 2 -
chloroacetaldehyde,
monochloroacetic acid, chloroethanol.

"E e
8. HO00IFLUAFIRRUZO07 M7 IILTERIZX [Results: The mutagenic response to chloroethylene oxide and
TREERMERIGTREDEKELTEMLT, chloroacetaldehyde increased as a function of concentration.
2007 r7IILTERIEEERE 0= 13 uM)TIXZE M %R L=, |Chloroacetaldehyde was toxic at higher concentrations (>= 13

" 280I48/—)LRUYOOEE($25 mMOTREUT TIXZER |uM).
LCES RESERSGEA T, Chloroethanol and chloroacetic acid had no mutagenic activity
below
concentrations of 2.5 mM.
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ExaE (2) #HIRft CiEREMHY (2) valid with restrictions

{E581M D HIETAR R
Huels AG Marl Huels AG Marl

H g8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)

5| FA Xk (GT3CER) (260) (260)

(=

HEYMER

CASES

T

AR

& |

HEHARSAY A47 i VCRBEMDEESMH Type : other: Genetic toxicity of VC metabolites.

GLPE&

HERE 1T F

SER S

72 e
R BEFEOT—XIZEDE, /0077 ILTERIESO [Results: Based on kinetic data, chloroacetaldehyde is expected
ALFLUAFIREYRA—F —REVERFRMEFEMEERD [tobe
EBbhE, ChIZERE—FAELS(VOO0F7 L7 ILTER [several orders of magnitude more mutagenic than
TOTTI/OVHIWELFOUDAIHFEEARDER IZ  |chloroethylene oxide.

LT, YJAAIFLUAFIURTOTILFILIL)Iz8HTHA |This may be due to a different mode of action (formation of

LES Do imidazo

derivatives of adenosine or cytidine with chloroacetaldehyde
versus
alkylation with chloroethylene oxi de).

T e

155

EE

S8 ) HIRcIEREEHY (2) valid with restrictions

{E58 14 O HI BT IR HL
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5| B Xk (ST 3CAR) (261) (261)

iEE

HERYER

CASES

TS

IR

& |

HEHARSAY B47T h: VCREMDEEEMH Type : other: Genetic toxicity of VC metabolites.

GLPEE

HEBREToLE

HEREH

RERAE:

1) RXSFIRE LT-2 HBREKEAL F-AmesitER: TA
1535, TA 100, TA 1537, TA 1538, TA 98,

2) REEARKERAVWV-HEFHA BRI T YA 168M,
Her-9. FB-13, MC-1,

HERL-ABY: ve. yonA 235>, /007 h7ILTE
F. o007 2b7ILTERBEEERKINY. /00727 ILTE
FZEHKi. /007 L7 IILTER=EF, TEYOOER
U4

R

Test methods:

1) Ames test with Salmonella typhimurium LT-2 tester strains:
TA 1535, TA 100, TA 1537, TA 1538, TA 98.

2) Bacillus subtilis recombination assay with B. subtilis tester
strains: 168 M, Her-9, FB-13, MC-1.

Metabolites tested: VC, chlorooxirane, chloroacetaldehyde,
chloroacetaldehyde monomer hydrate, chloroacetaldehyde
dimer hydrate, chloroacetaldehyde trimer, epichlorohydrin.




#ER:

1) RBRLERBMOSS. y00T4/— )L 00OFEE 1
mM QRETCIHERFREERAZALCLVEA o=,

90a7 b7 IILTERRUZ QOB ERKIYIE = EAKIY
RUZEARIYLEERREAKREL /007 LT ILTERD
BRREEEREOIEEMTHOT=,

TA1008 (&Y AAAF 50 RUsEYAOERY V(23 L TS
TRZMELSEI ST,

2) yAA7 L7 ILTERRUZDEEAKINYIEIMC-1#D

Results:

1) Of the metabolites tested neither chloroethanol nor
chloroacetic acid had any mutagenic effect at 1 mM
concentration.

Chloroacetaldehyde and its monomer hydrate were more
mutagenic than the dimer hydrate and the trimer,
chloroacetaldehyde being the most active compound.
Strain TA 100 was very sensitive to chlorooxirane and
epichlorohydrine.

@R BEZFEEL, 7007 2,7 IILTERZEK KM R U= |2) Chloroacetaldhyde and its monomer hydrate inhibited
ERIETOEERZIHL, MC-1HNRBLRZEMNE HoT= |growth of strain MC-1. Chloroacetaldehyde dimer hydrate and
(REMZEBEMHE?). trimer inhibited all mutants, MC—1 being most sensitive
/004 FSUIIMC-1#OREZREL-MN. TESOOE  |(metabolic poisoning ?).

RV TIXID KSR EIE M1, Chlorooxirane but not epichlorohydrine inhibited growth of

MREBOT—42H5, VARF XSSV RUIART7 27 LT |strain MC-1. From the data derived from both tests it is

ERRUZFDHEEFRKIMIIVCORRILFENAEREY  |concluded that chlorooxirane and chloroacetaldehyde and its

Thdeisimand, monomer hydrate are the ultimate carcinogenic metabolites of
VC.
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ExaE (2) #HIRft CiEREMHY (2) valid with restrictions

E581M D HIETAR R
Huels AG Marl Huels AG Marl

HE EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
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5| ATk (FT3XAk) (142) (142)

EE

AERME R

CASES

S

EE N

ik e

HiEHARSA 247 . f: VCREMDEEEMN Type : other: Genetic toxicity of VC metabolites.

GLPE&

MBREITo-E
AERR: Test system:

1) RXIFIABEH TA 1535, TA 100, TA 1537, TA 1538, |1) Ames test with Salmonella typhimurium strains TA 1535, TA
TA 98% AL \fzAmesiRER 100, TA

2) #HEFE# RUB 783, BR 151, BUL 709, BUL 714, Hcr-9. |1537, TA 1538, TA 98.

MC-1, FB-13, 168WT ZRU\=fAA X 7yt ALk, 2) Modified recombination assay with B. subtilis strains RUB

StER L RERL-REW: /0077 IILTEREERKFIY. /00 (783, BR 151, BUL 709, BUL 714, Her-9, MC—1, FB-13, 168WT.

o TErZILTERZEHKINY. VO07 7 IILTER=E Metabolites tested: chloroacetaldehyde monomer hydrate,

k. T OQERYY /00T FL oA XK, yO008 . chloroacetaldehyde dimer hydrate, chloroacetaldehyde trimer,
VC IBIEE=UT> . 7HEFFILTER, epichlorohydrin, chloroethylene oxide, chloroethanol,
chloroacetic acid, VC, vinylidene chloride, acetaldehyde.

BE e
#FR. HO00IFLUAFIRRU/O07 27 IILTERIEA [Results: Chloroethylene oxide and chloroacetaldehyde are the
RICBTERBULGEERMNETH S, ultimate
JOO7 b7 ILTERDMDILERELERREEFTT . mutagens in this system.

FEL7ZILTER, /O00T4/—)LRUYOOFEEILZERRME |Other chemical forms of chloroacetaldehyde are also
DHEBLANILERSEI ST, mutagenic.

I;;’?D OERYVIERASFIRE TA 100 %R TEERETE [Acetaldehyde, chloroethanol, and chloroacetic acid did not
TH-oT=o show a

7R RAINHADIEEMEDNAD in vitro LB (XL EERILIZH T3 significant level of mutagenicity.

DNAD ZDEMZEREIEIZTREHANIEE AL EEESE  |Epichlorohydrine was mutagenic in S. typhimurium strain TA
RIFSH, 100.
In vitro treatment of DNA with either of the compounds has
little or no
apparent effect on the biological activity of this DNA in
transformation.
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JERR
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HAEBR%Z: RASFIXE TA 1530, TA 1535, G-46, TA
1538, TA 100% AL f=AmesitER

EMHAER: HEODBD-IV Sk, OF-1 ¥R RUENFHE.
SYRRURDADM. RUSYERUIIADERHEEDSI
LEEREI/OV—LRUEAEMEES,

Test system: Ames test with Salmonella typhimurium TA 1530,
TA 1535, G-46, TA 1538, TA 100.

Activation system: S9 supernatant or microsomal and soluble
fractions from male BD-IV rat, OF—-1 mouse, and human liver,
rat and mouse lung, and rat and mouse kidney.

pEs 22
HBREM REALE=KEY: yO00TFLUA TR, YO07 M7 LT E|Metabolites tested: chloroethylene oxide, chloroacetaldehyde,
k.o 4/—)L, YOOFEES, chloroethanol, chloroacetic acid.
VCRUMBD/N\AST LA LT ED LB, Comparison with VC and other halogenated olefins.
BE e
#FER. 00T FLUAFIORRU 0077 IILTERIE5E [Results: chloroethylene oxide and chloroacetaldehyde are
HEZEERERWME. /OOITS/—)LITBEICHWERFEYEIZ1E [potent
= Y VOOFRISHEICEELHDITBEERL, mutagenes, chloroethanol is only weakly mutagenic,
™ chloroacetic acid is
only toxic.
[l
SERR
SN ) IR CcIEREEHY (2) valid with restrictions
{2581 D HI BT IR HL
Huels AG Marl Huels AG Marl
H 8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| ATk (FT3CAk) (263) (264) (265) (263) (264) (265)
i
HERYME R
CASES
HHEE
EE N
ik e
HESHARSAY AT b REMDOBEEM Type : other: Genetic toxicity of metabolites.
GLPE&

RBREToF

HEBFR: RASFIRXE TA 100 ZAL\-AmesRER
SEMIER: S9 mix XIF S9 mix + 7T //NLER—ILR (&
Aroclor CEE L =5 v DRFH RS9,

RERLE-KEYW: yO007Er7ILTER. YOAT2/—)L 5

Test system: Ames test with Salmonella typhimurium TA 100.
Activation system: S9 mix or S9 mix + S9 from liver of
phenobarbital— or

Aroclor-induced rats.

HEREH ONEEEE. 1,2-2900T4Y, U074+ R I7IRE G R EEE |Metabolites tested: chloroacetaldehyde, chloroethanol,

Lice chloroacetic acid,
1,2—dichloroethane. Cyclophosphamide as positive control.

"R e —
#£8. yO007 b7 IITERXIZO00TFLUITZEERM% [Results: chloroacetaldehyde or chloroethylene oxide may be
HLBHEFEDOHLVCREMTHINELNLELY, the active VC

FEES metabolites causing mutagenicity.
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5| FASCAR (FEXER) (146) (146)

lES

SHERMES 1,2-14C-VC (#EEE: 99.9 %), 1,2-14C-VC (purity: 99.9 %).

CASES

HEE

JER

Fik  ——

Bk A HARSAY

GLPEE

REREToF

HEREH

Bk Sk (R Wistar) T, BASHRIZEITHVCDEY A
HDEREERE.

HER

R

R
SYMZEBHEBRRNDDVCHEYAH T HETHEDIE FIZEY
B SNz RSITH I THo1=(t1/2 = 1.13 B,

F o 0—L-P-450{KFF I Y R B D3R N7E R EFI< & B80T
WEIZKYERYAAIEEESNTz, BYIAAIEDDTRUSOMN)
TV —ILORTEICEYEMLT=, Tz //NILES—)L, 3-AF
WASVALY W IFUEDUIEBRIER. HDLIEIEHE
BITAR/— LB RIZIZREFHSNEN T,
RBEARICHBRUBB THRIELANLORSENRESN
T=o 14C-VCD X BIX B ML Y SR HE i SN 1= (24B5RS
LARIZHRETEED69%) o

Method: Determination of the kinetics of uptake of VC in a
closed system in male rats (strain: Wistar).

Results:

Uptake of VC by the rats from the system as measured by the
decline of radioactivity is logarithmic (t1/2 = 1.13 h).

Inhibition of uptake by pretreatment with potent inhibitors of
cytochrome—P-450—dependent drug metabolism. Uptake
increased by pretreatment with DDT and clotrimazol. No
stimulation after pretreatment with phenobarbital, 3—
methylcholanthrene, rifampicin, or chronic ethanol treatment.
Immediately after exposure, highest radioactivity levels were
observed in liver and kidney. 14C—VC metabolites were rapidly
excreted by the kidneys (69 % or radioactivity within 24 h).
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ExaE (2) #HIRf CIEREMHY (2) valid with restrictions
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H B8 EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
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5| A3k (FT3CaRk) (191) (191)
GRE: X HEDOEXDRE. FEIRD. 69 % or radioactivity
e within 24 hlZ 69 % of radioactivity MIRYEEZ BN D)
VC. fiE[XHEESNT, VC, purity not specified;
HEMES 14C-VC, MEHEFHIE 99.0% 14C-VC, radiochemical purity 99.0 %
CASES
HMEE
AR
ik |
FiE A HAESAY
GLP&E&

RERETLF

Fik: BOKE(BW) ., #IRNIES, RITEENEEEZED
14C-VC(250 ug X% 450 mg)D R (A —b504 5 57) kU
BREDERERVERRNEGROHTE,

:E)?J{D£ JEAZHIL EMEC0E IR R 5(3. 30, 300 mg/kg/
)%,

Method: Determination of distribution (autoradiography) and
elimination

kinetics and biotransformation of 14C-VC (250 ug or 450 mg)
after oral

(intragastric), i.v. or i.p. administration.

SRERSE Additionally: after chronic administration of unlabelled
&: WistarRwb, 1. RKEHY compound (3, 30,
300 mg/kg/day) for 60 days.
Species: Wistar rat, male, adult.
faR
R Results:
HA=E BERE HEMSH=14C-15TEE BREED%) dose time  14C-activity excreted (% of dose)
B HR R # (h) exh.air  urine faeces
VC CO02 VC CO02
B8R intragastric:
250 ug/kg 0-24 3.7 126 71.5 28 250 ug/kg 0-24 3.7 126 71.5 2.8
24-48 09 33 1.6 24-48 0.9 33 1.6
48-72 0.3 0.2 48-72 0.3 0.2
450 mg/kg 0-24 919 06 45 0.4 450 mg/kg 0-24 919 06 45 0.4
24-48 0.1 038 0.3 24-48 0.1 038 0.3
48-72 0.1 48-72 0.1
BRARM - intravenous:
250 ug/kg 0-24 990 0.1 05 0.1 250 ug/kg 0-24 990 0.1 05 0.1
R ERER: intraperitoneal:
250 ug/kg 0-24 432 103 415 1.6 250 ug/kg 0-24 432 103 415 1.6
24-48 0.7 1.6 0.2 24-48 0.7 1.6 0.2
450 mg/kg 0-24 962 0.7 25 0.1 450 mg/kg 0-24 962 07 25 0.1
24-48 0.1 24-48 0.1
ROKRSROBERTEEMAITNEIZKYEIELED ST, Elimination after oral application unchanged by chronic
EHBA—SOF T FTNITEYRENTFZKIIZ. VCD R FIEHEE  |pretreatment.
HOT—RE—FT B, 14COLENSUNILIRIZBTE, Distribution of VC as revealed by whole—body autoradiography
HIOOEEEE, FA T Ya—ILEE. JILASUES. iRILLTILTE |agrees with excretion data. Small localizations of 14C in
K. CO2R U RFNEARRNERHE, Zymbal glands.
Biotransformation into chloroacetic acid, thiodiglycollic acid,
glutamic acid, formaldehyde, CO2 and urea.
& |
et
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5-11 EFRBEORER

EXPEIENCE WITH HUMAN EXPOSURE

HERYMES

CASES

MEE

EIR

EESMH

Developmental toxicity

B T FEAER




FNAFWILRE DI DD TD1970-1973FE DR D TR
BB R B DR, 3D DM ICIZPVCRE TIHENH S,
EIEE=ZJLDATSDROLE 1 —(1997)hIZ(F, FIATEST—
ADERIT ARMEEOHETMICHERSIENMNELE= L
MITIHBOELDEDHDMIBD A RKIZEBERIN TE=A.
METRESHLBEOBEDHIVITTE~DREELDOBERFR

Analysis of humbers of congenital malformations in three
communities in the northeast part of Ohio during 1970 —-1973.
The three communities have PVC production plants.

In the ATSDR review (1997) of vinyl chloride, their conclusion
of the available data was “Although a statistically significant

HETFHAY ; increase in congenital abnormalities has been observed in
IHRERICEBLRERDH I EEXHEIL TSN o1="EEN  |members of some communities near a vinyl chloride processing
= facility, reports have failed to establish a statistically
significant association between developmental toxicity and
either parental occupation or proximity to the facility.”
{RERIREE
T—AREF %
HHERE DEREA
B
;ﬂiERliﬂﬁﬁﬂﬁﬁ?—@
= e —
HETRIEER
RFEE
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HRREHES
[EER Results:
MEIN=3 DD TIXFHEEZ1000 N LY DIFHDLLZE |The rate of malformations per 1,000 births for the three
[EIRBOHBOZNEYVEERIZEN27=2(K 1), BE|CZ  [communities
ho=DIE, PRHBZRDFH . AFHKRUOER, 250 &|studied was significantly higher than that in control areas
SR RUAEHRDIFH THO=(XK 2), (Table 1). The
greatest excess included malformations of the CNS, cleft lip
and palate,
club foot and genital organs (Table 2).
=1 Table 1
3DMERSNI-HIFIZFH 1T HEFE 1000 A H7=YD Malformation rates per 1000 live births
FRDLE in 3 selected communities
R Malformations
AH A number number
g HAE /1000 P HATFE  [Area Births  Rate/1000 observed expected
FNAF M 719,287 10.1 7295 - Entire state 719,287 10.1 7295 =
EL%N of Ohio
SRR Ashtabula 1,900 17.4 33% 19.3 Ashtabula 1,900 17.4 33% 19.3
Painesville 1,381 18.1 25% 14.0 Painesville 1,381 18.1 25% 14.0
Avon Lake 738 20.3 15% 7.5 Avon Lake 738 20.3 15% 15
&5t 4,019 18.2 3% 40.8 Combined 4,019 18.2 73% 40.8
x® 2 Table 2
N RidgevilleZ L3 DD BIRS N =ik 2 H 1+ 24557k Relative risk for specific congenical anomalies in
FEREEDHENIRY three selected communities including N Ridgeville
[EED A YR Number of defects risk
i Defects Observed expected ratio
EE Eiflfig HTHE tEE [All defects 109 56.0 1.95
2EE 109 56.0 1.95 Central nervous system 17 56 3.02
PR EER 17 5.6 302  [Cleft plate and lip 10 65 1.53
OZRRUVER 10 6.5 153 Genital organs 16 84 1.90
T 16 8.4 1.90 Clubfoot 23 8.2 2.79
CADKIER 23 8.2 2.79 all other defects 43 27.2 1.58
DL THEE 43 27.2 1.58
e e —
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£ PVCELETHICH T2 XEERUMREE) DRI DIE
BIEREF197T1FIAHROMERNFEICKYETLIBITHS,

First case report of a patient (helper and operator in a plant
manufacturing

AR PVC) that died due to a hemangiosarcoma of the liver in 1971.
B e
15w
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{E%a1E (2) #HIRf CiEREMHY (2) valid with restrictions
{3814 D HI BT AR B0
Huels AG Marl Huels AG Marl
H i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
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HEBYMER
CASES
HHEE
R EFZE Epidemiological Study
85E T ERER
HMETHA: XKEXRITHFTZD3THER (1741) DI A1 |Study Design: Mortality through December 31, 1995 was
AR C1942E M 519728 FTHRIC. BiEMIZIEIEEZJLIZR |followed in a cohort of 10,109 men who had been
o=t on FTENT1=10,109 A DaR—FZFE VT, 199551231 HETD |occupationally exposed to vinyl chloride between 1942 and
WETHFAL> RN BHAEINT. 1972 at any one of 37 facilities (17 companies) in the United
States or Canada
R ERIREE

T—HREF

HREH: T3V EEAROBEBREOUTOEHDE
DO RIEETEESATUW ., : HAIBES. BHl. HERRES
(SSN), SiL4£ R . ERE. BER. BIEEZLIZRBESh D%
BIRMICERESNI-A. RTBHME. %, 1980F128318
B R DERIRR. 19955 12831 B A0 EFIRR. RUE
R, T—2IRIZIEBHE, AFE (3,165 AIDLVTHAHHBALTLY
5. 96%0° B AN) . HHNITMDBERE X ISEREICEELY
RVBERD&SEBEMEREEFICETHERIERELT

Study Population: The data set included some or all of the
following variables for each study subject: identification
number, name, Social Security number (SSN), date of birth,
date of hire, date of separation, date of first assignment to a
vinyl chloride—exposed job, duration of exposure, facility,
employment status as of Dec. 31, 1980, vital status as of Dec
31, 1995, and cause of death. Data sources lacked adequate
information on potential confounders such as smoking, race

HEREDHH LMz, Wong (1992 &k YEEE SNzt DAR—HMITZMIZEZE |(only known for 3,165 members, 96% white), or other
NF=10173 ADBEEREDSS ., 11 NTEETHYRSY. 52 A% |occupational exposures or health —related risk factors. Of the
FTTICTEEN TV (ER) zORS . F=. 1 AIX19424E1 A1 |10,173 subjects initially included in the original cohort
BURIHEEFFZEOH T ==HBRM LT, described by Wong (1991), 11 were excluded because they
were women, 52 were excluded because they were already
included (duplicates), and one was excluded because he
terminated employment prior to Jan 1, 1942
LD

BIEXRIFEHERET —5

SHELLE: CDC-WonderZ ALVTKEID B AN BHEERECxL
THELNE2OFEEADAHTIY—IZDNT, SBETEE
NIOSHIZKY#RELT=,

LEEFR (X (15 A DR T) SRR TI5ERRE . R (1960FE 5
1heh T) SRR CTERRS IS4 1+ TH IL—F L1z, 19604 LR
DAFERDRTEEIENIOSHMSEEAF LIz, BABHER
DIETE(EI7TERRO T/ ILHL TS 160 (H)THIL=
T TIIT . IAYE A/ 7B F— WATTF A
Y—ZUR Y Fa—tyY VAV ZVIYE— Za—
O—T— D23V . FNAF RUDINZT TEHR
RUDIAMA—=DZ7) [2DWTRO =, SHAV DT EIE
SUAY—HFFEEMEDL YA TEIL =45 A DHERE
ZFAL V=, 1960-644F O I 0D LE 3R (£ 1940-59F D EE AL V=,
1990-94F DE R UM D LT 1995F DEZE AL V=,

TR AZEE(LFE TR (SMR's) R UN95%{S 38X [ (CI's) &
ProSMR(ProQuest database system)Z LN T92MIFEE (ZDLY
TEELT=, SMRs[EF2AELTORENDAORUVIHEOHS
MDOANOUHICEZZB VL) ISHTEIEABEOSEELEERIC
HEOUWz, 2ARELTOIR—MIHL T, ZEILETENE
Hant-, BTIEIREHM (ETORESNDLESICRHEBEL:
BAR) . BRESJHNLOKHE., RIDEZRHOER. RO
REOE. RUISTOEILEZILOEERKBOT—4IC
E-TRERMELT=,

REHBEOEENERET S0, FIRU-IFHEET (Kaplan—
Meier #5E . S VT AR U Cox L BIHEMEETIVI T
TO—FERANT) &1To1=, HEBREOEAN —FHIFEILE=
IWADOBRHIDRBHRIE. RIF1942F1A1B(EE0HEN
12) IZHE MU ATz, Wong (1991ICIRE SN - #EREHEN DD
=8I 1982FEFTHOT—ADEEFT N THhNT=,

#ER

BETAIRER

Reference Rates: Reference mortality rates were compiled by
NIOSH for 92 cause of death categories obtained for white
male population of the United States using CDC—Wonder.
Rates were grouped according to 15 five—year age intervals
(starting at age 15), and 7 five-year calendar periods (starting
at 1960). Mortality rates for 4 years prior to 1960 were
obtained directly from NIOSH. Mortality rates for white male
populations were obtained for the 16 states where the 37
plants were located (California, Delaware, Florida, Illinois,
Kentucky, Louisiana, Maryland, Massachusetts, Michigan,
Mississippi, New Jersey, New York, Ohio, Pennsylvania, Texas
and West Virginia). Michigan mortality rates were used for 45
subjects who worked in Ontario, near the Michigan—Canadian
border. State rates for 1960-64 were used for 1940-59.
National and state rates for 1990-94 were used for 199.5

Data analysis: Standardized mortality ratios (SMR’s) and 95%
confidence intervals (CI's) were calculated for 92 causes of
death using ProSMR (ProQuest database system). SMRs were
based on white male reference rates of the US population as a
whole and the populations of the states with plants (state—
weighted). Standardized mortality ratios were calculated for
the cohort as a whole. Analyses were stratified according to
length of exposure (total number of months worked in all
exposed jobs), time since last exposure, age at first exposure,
year of first exposure, and vinyl chloride production start data
for the plant.

Selected exploratory analyses (using Kaplan—-Meier estimation,
log rank test and Cox proportional hazards modeling
approaches) were conducted to investigate variations in death
occurrence. Person—years for subjects began accruing one
year after first exposure to vinyl chloride, or on Jan 1, 1942
(whichever was later). A reanalysis of data through 1982 was
conducted to verify results reported in Wong (1991)
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$ER: 1982 EFTHRLTEDBRETOIERIEWong (1991)IC
FYURESh R LR TH oI, 1995F £ TEBLI=a7R—
FOLERICEDETRIE, EDFETELYIMES, TIHAIL
HWLTWAMOREB DR TREBELIZBEAN —FEHIR-TE
HOFIMDFETREVITHEN o1z, 1982F DaAR—MZXF
BENADIFETEEA2%ENMLI=DIZKL . 1995F DaR—h &
DT R (MDFETRELRT)ERLTZ,

aR— 2R TEROHIBEZRLEAAICIE. HIEER.
b B U A HEBR VBB O NANEENT, 1995F 00
R—HR LT, SEIERR DM AICKIE RO M (B X (&
MOBSBAOLLEART, ThZNI1T%XIE18%) HRF K VAR
BFEDMAIZES (N=80 xf M % 22.3; SMR =359, 95% CI:
284-446)E T=F D LRI KYIBE (T >fz, FIRRUBEEH
AIZxd BSMRIZ1-4 £, 5-9 4. 10-19 &£, KU 20 LU
TDORET. FLENSL3, 215, 679, B 688TH 1=,

R D I %5 A BB (L AT R/ PR E YAV IC R B FE TS SEBAE D 41%&
BESNIz, BOMNAICKDFETEEL1995FE DI R—RTIEE
Mot= (N= 36 5t JilIZ 25.29; SMR = 142, 95% CI: 100-197)
A 1982FE DaR—bKYIFIED Tz (N = 22 %t (& 13.05;
SMR = 162, 95% CI: 101-245), 19955 M IR— M3+ 5%
DB ADSMRIZE-9LE(SMR = 193; 95% CI = 96-346) X [& 20
LI E (SMR = 290; 95% CI: 132-551) @ ZE =2+ 1-ah—k&
DETER LTz, 35 EDERBOF & & ERHRE RO
MNAIZKDTELERDYRYDIEMERENH T, AR
UEARB DD AITE ST TEREIR—FTIEEEML I (N =12
5t M (E 4.44; SMR = 270; 95 % CI = 139-472),
EARMLGERHDDEIN 5D A LI EPFE (4FE =) .
RERRPIRE (2FET=41) . EtE AR MEARAEIRAE (22 =41 | #RIEAN
i (2FET=f) . EIBARAIIE (1FET=f) . RUMRMERIE (1381
) TH>1z, lintA . D/ SRR CELRBOLNA, K
fEH LD fh&EE (COPDEE D) ITKA T E(Tar—+
TlIEEMLTLEDDT=,

COBRFFERMND. EICHBOMERIEICISET DS B
kY, BIEEZLEXETOREAYFELHBR VBEENAL
DEIZAWVER D H 2 EMHERSNT=, BILE =L ERD A
ARUVESHBRVCREBONAICLSETEDIBE LD
RIEHEYARETIIEA o=, 1982F LK., DA AIZL DB
FIZRT T R—FIEHDNEMN D=, AR—FTHLON TR
R UESHBOREDSCFELSMBOSHEETEL
BMBENT, Fiz. HABITEEBEHOBEBBORDYIC
ENEFHBELIFEDR B ICREAH o LALINILY, #5E
B R UREBOREICESHIET DB ORI XA AR
BARILTEY, JaEDFENAME TIFRE LB DR
BENAHLNLELTZL, COERDSHMELIBILE = ILRE
I2&2EDERET HDIERHTHD,

Results: Results of the re—analysis of mortality through 1982
were similar to those reported by Wong (1991). Through 1995,
mortality from all causes of death of the cohort was 9% lower
than the national rate and 17% lower than state mortality rates
weighted according to person—years accumulated among
employees in the states where plants were located. In contrast
to the 2% increase in mortality from all cancers for 1982
cohort, the 1995 cohort showed a 4% deficit (as compared to
state mortality rates). Cancers that showed meaningful
excesses in the entire cohort included cancers of the digestive
system, brain, and connective and soft tissues. For the 1995
cohort, increased mortality from cancers of the digestive
system (17% or 18% compared to national or state reference
population, respectively) was predominantly due to elevated
mortality from cancer of the liver and biliary tract (N=80 vs.
22.3 for states; SMR = 359, 95% CI: 284-446). The SMR for
liver and biliary tract cancer was 83, 215, 679, and 688 in
those exposed from 1-4 years, 5-9 years, 10-19 years, and 20
years or more, respectively

Angiosarcoma of the liver was identified on the death
certificates of 41% of those with liver/biliary tract cancer.
Mortality from cancers of the brain also was higher in the 1995
cohort (N= 36 vs. 25.29 for states; SMR = 142, 95% CI :100~
197), but was less than the 1982 cohort (N = 22 vs. 13.05 for
states; SMR = 162, 95% CI: 101-245). SMRs for brain cancer in
the 1995 cohort were elevated among those exposed 5-9
years (SMR = 193; 95% CI = 96-346) or 20 years or more (SMR
=290; 95% CI: 132-551). Age at employment of 35 years or
older and duration of employment were associated with
increased risk of mortality from brain cancer. Mortality from
cancers of connective and soft tissues were also increased in
the cohort (N = 12 vs. 4.44 for states; SMR = 270; 95 % CI =
139-472).

The underlying cause of death or these cancers was
anigiosarcoma (4 deaths), liposarcoma (2 deaths), malignant
fibrous histiocytoma (2 deaths ), fibrosarcoma (2 deaths),
leiomyosarcoma (1 death), and neurogenic sarcoma (1 death).
Mortality due to lung cancers, cancers of lymphatic and
hematapoetic tissue, emphysema or other lung diseases
(including COPD) was not increased in the cohort

This update confirmed a strong association between duration
of employment in the vinyl chloride industry and cancers of the
liver and biliary tract, predominantly due to a large excess of
deaths due to angiosarcoma of the liver. The association
between vinyl chloride and the excess in mortality due to brain
cancer and connective and soft tissues is less clearly defined.
Since 1982, no excess in brain cancer was observe in the
cohort. Many of the soft and connective tissue sarcomas
found in the cohort may arise in a variety of different tissues,
and may, in some instances, be ascribed to a particular organ
instead of smooth muscle or connective tissue associated with
it. Given the lack of any predominant histological type among
the group of deaths due to connective and soft tissue
sarcomas, and the typical histological specificity of most
carcinogens, it is difficult to postulate that this variety of
outcomes was due to vinyl chloride exposure
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i, BERHARBIE A2 7 D21 (1972 R 19745 ) R P RT—
TN (19614F) ERELTIHITH L T1955F ZBAIA L 1=

Study Design: Vital status from subjects who worked for at
least one year in any of 19 different vinyl chloride and/or PVC
production facilities in Italy, Norway, Sweden and the UK were
updated from 1993 to 1997. The observation period began in
1955 for all factories except two in Italy (1972 and 1974) and
one in Sweden (1961).
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MERER: AUSFILDOT—ER—XIZEEKLIzTD14,351 A
DHEEBREDSH., 12,100 \EZDEHF DR RELT=, 29 A [LHF
RIFAILDEEIZKYHEIBRLTz, THE(BIN) [FRT—T > D2
MR DA CHTED TR LTz, 15131 A (EITRT—T U R
YA T7HE) [ZDIEKEHTFEBUL TGN T-D TS
Tz tDBRNEBAIRVOEREAFTEHAON) 1DUEDD

Study Population: Out of the original 14,351 subjects who
contributed to the original database, 12,700 were included in
this update. Twenty nine were deleted due to corrections in
study files. Females (59) were exluded because they only came
from two facilities in Sweden. 1513 (mainly from Sweden and
Italy) were excluded because they did not have at least one

BEREDHH =MWV (21 N) . RIFHEELE=E TOHBIMNEEEZEARSL  |vear of employment. Other reasons for exclusion included
TH-o1=(28N). TH5, unknown date of first employment (1), in more than one cohort
(21), or having all of the period of employment outside of the
observation period (28).
REHM

BIEXRITEHERET —5

SHBILE: FEOERIFHE. RUILUT—HE (BHEDH)
DEDFELEERESMREND=HDSBEL TRV, ChblE
WHOD R TEHFE T —AA—RERALVTEEL., T TIE19555 L
BIx—ELTHTDICDI—RDHEEIEL =, BIFAEDH
Mizht=Y, BABICDHETHRZEAL =D T, LI2HhDI—F
[FEBUZ TN IEE S o, FFEASA (LS TE. 8RR U
FIEDICDHETIREL TICDAA—RENTHY ., FTREVE
IAIKETIRCIE—RDFNLAD . ZRDEFHADNT hh%E
BEATWSATEEEN B S,

T—4: BBADZEICES>TREDIIELDIERNETD
FATEEXE (BIZ(E. ETIIAE. KA ZER. EEGLEHR.
RUMEBEAEOZELR(ERE))ELEL—F 5L ckYiThh
f=o ETOEI DA A DEFI D EEEFEERMN TSR F o8
EERETHEBESN TV OERNEESRELBE L, 2
[XIARCEEDHARE DD EEICE DUV, SEEBTICIZE
DHRAZEREICKDSRBRIEERERA,

TR VRVELTEAN — E##lifetable 7 TO—F D ZE
RERAVTHEL . AA—FHOERSEHEZHMDIAD
XIFEAD2FEBORYN B (BRYBOBBRICIED-15
B)IZBthLT=. REXIEAADBRFIORFE L EHEE
D RUSEDAL U Z—EiRE A OB EOE A —E5Ic
ENSBEFFELTEH Lz, ZE LT HHSMRX (Z5EE
EESIR)IE. ZNENETH IS H B O FEIC3 T S
EOLETHD.

RERERVDOEANSOEM. EROALUY—HRH. RUE
ABOERICE>THETL, REEILIC. EHERBE(F
Y/8EL) . ERHIM. BRI FLERELANIL, RURBERE
BIZ&Y. SHilLlz, AL —AREEOBEREDT—4
H19TIHEDSHNI13TIFICDLVTREMFTL =,

hoDT—RIEEEFETICKIYRISNT =, 2D DR
BrE . TTOHE (1941-1996) h o DIEEBREERBATICAL =,
RONATR (b, RREDVELRELD) DEEEZHAN
1=, 15F BN DB ETo1-. RRHBERISEL LB
L TE= A TIERI DB EIThAEMh T,
TRlFeTHAELEzaR— B, 7o EEEZL
E£/3—(VCM), PVCX[ZVCM/PVCEA A E . $DL\EPVC
MITAE) RIFTIH/ICK>THH LIz, HEZRETS. 518
T5, F-FREBEITIEXIRETHIADEIELDHTHIT o/,
EONDEHDEEMERFFIZEHET 578, Poisson[E])F
SEITST=,

AL (L Simonato L, L'Abbe KA, Andersen A, et al. 199112k
YRS =B LE = )L EED R BB DORIN S HERIR—F
Eﬁ?l:gg)%ht)\Q@Fﬁf@%t$&0b<&®£E§®&
iThRTH %,
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Reference Rates: Age— and calendar—specific (males only)
national mortality rates for each country were used as the
reference for the SMR analyses. These were computed using
the WHO mortality database, in which only 3 digit ICD codes
were stored consistently since 1955. As different ICD
revisions were used over the followup period, some codes had
to be converted. Liver cancer, which is coded as ICD in the
7th, 8th and 9th revisions of the ICD, may include either
primary or secondary liver cancer in the 7th and 9th revisions.
Data: A search for the best evidence for diagnosis of liver
cancers was conducted by reviewing all available
documentation (e.g. death certificate, cancer registry, medical
records, and a registry of angiosarcomas (UK)). Records of
liver cancer cases from all countries were also matched to an
angiosarcoma registry maintained by the Association of
European Plastics Manufacturers. The diagnosis was based on
consensus between IARC and national investigators. The
incidence analysis used reference rates from national cancer
registries.

Data Anayses: Person—years at risk were calculated using a
modified lifetable

approach. Tabulation of person—years started at the beginning
of the

observation period or on day one of the second year of
employment (if it

began after the start of the observation period). Expected
deaths or

incident cases of cancer were computed by multiplying the
person—years in

each age— and five—year calendar period—specific stratum by
the national

reference rates. The Standardized Mortality Ratio (SMR) or
Incidence Ratio

(SIR) is the ratio of observed to expected deaths or cases,
respectively.

Cause of death was analyzed according to time since first
employment,

calendar period of hire, and age at hire. Exposure was further
analyzed

according to autoclave worker (ever/never), duration of
employment,

ranked level of exposure, and cumulative exposure. Calendar
periodspecific

job exposure data from 13 of the 19 factories were also
analyzed.

These data were validated by industrial hygienists. With the
exception of two facilities, work histories from the orignal
study (1941-1996) were used in the analysis. To examine the
effects of the systematic bias (i.e. pssible underestimation of
exposure), a 15-year lagged analysis was conducted. No
separate analyses were performed in those who had been
followed for over 15 years since onset of exposure. Data were
analyzed according to total combined cohort, country, process
(vinyl chloride monomer (VCM), PVC or mixed VCM/PVC
production or PVC processing), or factory. Stratified analyses
for those employed in curing, filtering and packing jobs were
also performed. Poisson regression analyses were perfomred
to assess the significance of several variables simultaneously
The current study is an update of mortality and cancer
incidence among individuals included in the European
Multicentric Cohort Study of Workers in the Vinyl Chloride
Industry described in Simonato L, L'Abbe KA, Andersen A, et
al. 1991. A collaborative study of cancer incidence and
mortality among vinyl chloride workers. Scan J Work Environ
Health

17(3):159-169
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X 2RRICKSETRITHFELVIE(2664ETHI.
SMR = 0.85, 95% CI =0.82-0.88), £ THEMEFICLSIFEL
RIIHAFEIE N H1=(883 FET-HI. SMR =0.99, 95% Cl=
0.93-1.06), LARTDHZE (n = 20 KYH . KB (h = 53) TIXAF
BAAIZKBFET[F26ELL EICE L=, LAL. FFENAD
SMRIZUFTD R LYLARHARD AL D o7z (2.4 5t
286, LML, EHEHEETHo1= (95% C1=1.8-3.14)) , FFiEH A
IZ&B53BIDFETD55. 266 [EMERETHIZENDH >

1=

K[EXE, [ERVEE. BIILIRAA . B, £5ORIRHR
RULEBRBRDEERUNBERICLIRCEDNFE
BIEFAR—FIHLIT (FFEISHLT) . RE, REX
BRUROIES. DA A, FFEE, BEAS/—< ., KiE#O
B . BRAARUVIERSFUHEY /N BISEHIR— D
CEZFFEEFLG, o, L, BRBH TEIFELEDRE
CEOHELBE . RAEEZEITHD FEEORRTENE
MICANSEBLRMER ., RUREDIEE. FEOERICDH
HELIZATOMDBAOEBGIEMA AT,

SETHIDKERS (FIR & L EE (1829/8485) R UNPVCA EE
(512/2614)TH 1=, PVCRED KB E TIILEHEZD
(16841) . FFiED YA (9) RUBFEZE(10HI)I=LBIFET=AT
R—r2AELYEEVETEE LTz, VOMEEIR—FD 2K
DI (76/268)[E#aR—hERETH oz, VCMaR—k
FIZIEFNAICKBDERTIZ DA THoT=, s A DSMRIE
VCMarR—hTlE#aR—k&kYEM of= (14 FETHI. SMR =
1.47, 95% CI =0.80-2.47), PVCINT{F % & TIEfAIh DIEE
(247/1353)H#ETIICEBHR LR IFA NG ST,

NADRELEE: NADREIEEDRENIZHLT, 76060
WADERESN = (HAFESISHIICH L T) . HERDAENIZEK
Y. FFEAATI6I (55, 374X M EPRE. 106 (LAFHmEA
A TR D AT RTTHIITEE TES) AARShiz, B
ERBEDHTEMEM <1000 ppm-F DIEEE T6HIOME
AEMAEL TV, FRENA DREE TR DRELUEDR
M. ERHME. REREE. REIEROITLZRELANIVICE
BLTUW Yz, MERBICRDETERNT L. BY DIFEH
ADSMRIZ1.27 (95% CI = 0.84-1.83) T 1=, FFHEIAA A D
HEEOH OB TIEIRNORELKOEHE. ERHRHEY
RERZEORICEELRERNHONTz. RIDRZELUZEIS
FERNZIFAFRAAICEZ T, 1973EUEICERSNT =
HEHIZEMERE LGN 2T, /LI —2BRETOET
[N A EEBREIZ R Uz, FFEASAICKDIETEE
VCMR UPVCHII T L5 TIXBEITIE A o1,

WNADEEDBITFERMS L BIEEZILREER DL A .
fiD A . ERFREE D PIE (FFRLLSL) L SRSt /B,
BHAS/ 7 [EX XK. REXIMALOBERIETING
Wofz, FARIZDA D6HIDFEED A5 T=(SIR 1.94, 95% CI
0.71-4.22),

BIEEZILRBLNEREOMIZRVEENA LN, ME
AEFRBERE=DH < 1000 ppm THLNF-EVSEI R [F 00
EREDIYRIDEMITBAEDEETHERINDIRESDR
TOREOHENTVCORBHLEREE CTELHAREMD
BHBEILETRT LHL. CNOHDT—RTREBEOHADFER
SOEOISEERBERSNAIFLLEND, REE—RGDH
EERIFFFEEAAICHLTEHY  BILEZLREFIH
SNAATDESEMELTNDENTEEINT =, PHDEL
NIVDRBEISFELICLIETROEMEREL TV, &
LEZILRBEFRIRAADBEEDEMOBE RIS BRE
DLENHD.

Mortality: Mortality from all causes of death was less than
expected (2664 deaths, SMR = 0.85, 95% CI = 0.82-0.88) and
mortality for all malignant neoplasms was close to that
expected (883 deaths, SMR = 0.99, 95% CI = 0.93-1.06). There
were more than twice as many deaths from liver cancer (n =
53) in this study than in the previous study (n = 24). However,
the SMR for liver cancer was less in this study than in the
previous study (2.4 vs. 2.86, but was still significant (95% CI
=1.8-3.14). Twenty six of the 53 deaths from liver cancer were
known to be angiosarcomas. Significant deficits in mortality
due to bronchitis, emphysema and asthma, cancer of the
prostate, diseases of the nervous, overall circulatory and
genitourinary systems, and external causes were observed in
the cohort (versus expected). There were no significant
differences in cohort mortalities due to neoplasms of the
trachea, bronchi and lungs, brain cancer, cirrhosis of the liver,
malignant melanoma, soft tissue neoplasms, bladder cancer
and non—Hodgkin's lymphoma. However, there was a significant
excess in liver cirrhosis

mortality in the high—exposure group, a significant trend
towards an

increase in liver cirrhosis mortality with cumulative exposure,
and a

significant increase in lung cancer in those who had only
worked as

packers and baggers.

Most of the deaths were in mixed production (1829/8485) and
PVC production (512/2614). Workers in PVC production
experienced higher mortality from all malignant neoplasms
(168), cancer of the liver(9) and cirrhosis of the liver (10) than
the total cohort. Overall mortality in the VCM production
cohort (76/268) was similar to the total cohort. There was only
one death from liver cancer in the VCM cohort. The SMR for
lung cancer was higher in the VCM cohort than the total
cohort (14 deaths, SMR = 1.47, 95% CI =0.80-2.47). There were
no statistically significant elevations in any cause of death in
PVC processing workers (247/1353).

Cancer Incidence: In the cancer incidence analysis, there were
760 observed cancers (versus 896 expected). Analyses of all
incidence sources revealed 71 cases of liver cancer (of which
37 were angiosarcomas, 10 were hepatocellular carcinomas, 7
were other types, and 17 were unspecified). Six angiosarcomas
occurred in workers with estimated cumulative exposures <
1000 ppm-years. The incidence of liver cancer was related to
time since first exposure, duration of employment,

cumulative exposure, and ranked level of exposure. If
angiosarcoma deaths were excluded, the resulting SMR for
liver cancer was 1.27 (95% CI = 0.84-1.83). A separate analysis
that included only hepatocellular carcinomas found significant
trends between time since first exposure, duration of
employment, and cumulative exposure. There were no deaths
from liver cancer before 15 years since first exposure and no
angiosarcoma deaths in workers hired after 1973. All countries
except

Norway had a significant excess of liver cancer. Liver cancer
mortality was not in excess in VCM and PVC processing
plants.

The results of the cancer incidence analyses revealed no
association between vinyl chloride exposure and brain cancer,
lung cancer, soft-tissue sarcoma (other than liver), Non—
Hodgkin's lymphoma, malignant melanoma, bronchitis,
emphysema or asthma. There were 6 incidences of thyroid
cancer (SIR 1.94, 95% CI 0.71-4.22)

A strong relationship was observed between vinyl chloride
exposure and angiosarcoma. The finding that angiosarcomas
were observed in those with cumulative exposures < 1000 ppm
suggest that an increased risk of angiosarcoma may be
present at cumulative VC exposures within an order of
maghitude of those permitted by current standards. However,
these data must be interpeted with caution due to the
imprecision of the exposure estimates. A significant exposure—
response trend was also present for hepatocellular carcinoma,
suggesting that vinyl chloride exposure may be associated with
these types of tumors. Exposure at moderate to high levels
was associated with increased mortality from cirrhosis of the
liver. The relationship between vinyl choride exposure and the
increas ed incidence of thyroid cancer remains to be examined
further
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SERR BEFHR Epidemiological Study

& T ERER
HETHA: o2 yF—DLousville DILZEETIET. Study Design: Mortality and vitality through 1996 was followed
194251 B1EAH1973F1 B1BETORBIZ, DKEBL1ELE |in a cohort of 2,526 individuals who had been occupationally
TEEZIVICEEERMICREINT=2526 ADAR—KRZDLVT, |exposed to vinyl chloride for at least one year between
1996 FFTHRECERUVEGFRLZBIFAELIz, COMERT [January 1, 1942 and January 1, 1973 at a chemical
[FRDHBAIZEBFRTEEDBEINLUBOAETHSAIZE  |manufacturing facility in Louisville, Kentucky. An excess in

HETHIY ., ZDHEER(FApplied Epidemiology, InclZkY#RE &= KR |brain cancer mortality at this facility had been identified in a
BEEMEICEHLNT, previous studies, and the facility was included in the large

sacle epidemiology study reported by Applied Epidemiology,
Inc.
R ERAREE

T—HREHFE

HWERE DA

HRER: WHEREIX1999FIZCMAIZR L TITH L f=Applied
Epidemiology INcDMFEICEFN TL V=, R DRk, BB
k. E£0RHR. BBEORIFEH. RTAHE. 7042y
F—IMDEHHAKVS) DEENRUVHESRBHREOT—4
A—2X . Applied Epidemiology IncDT—4 . #t £MLEHIS T~
DB MR RU/XITHBALTOSREDEFADEAD
EEDEHZREAVT, 192EN51996FFTORTEERVE
BEERAR . BOETA2TYIX(NDDE19795E1 A 1AL
51996512831 BHETHM, A=, FRALTHDIGE .,
REAEEMNICERE Lz, ERFBOLEEDEREEZDEL
H. FDREENBN-ACEIHEOTY7a—REEYY
Tt ETHOHETY7I—RIZEIHBORTU7HE THRE
LTWWBARIZEY, EBIEEZLVICHT ERESVINEZS
hi=. tEOBEEEZLEZE-RBIVVEEERT. BRORD
T XRIES52F2 T %EEHL T Cumulated Exposure Rank Month
(CERMZHLT=, T—2IRICIE, BE, AFERUMERI(93%(EA
ABHLHERIIND) . HAHNEthOBERE X ISREICEE
LIz RVBEREWST=RERFHRELTLM=,

Study Population: Subjects were included in the Applied
Epidemiology Inc. study performed for the CMA in 1999.
Mortality and vitality from 1942 through 1996 were determined
using company records, transfer records, pension records,
vehicle license registrations, death certificates, clones of the
State of Kentucky Vital Statistics (KVS) and Social Security
Administration databases, data from Applied Epidemiology Inc.,
attendance records to social clubs and/or personal phone
records to last known addresses. The National Death Index
(NDI) also was searched between January 1, 1979 and
December 31, 1996. Death certificates were requested from
states if cause of death was unknown. Each employee’s work
history was tracked and assigned a job—area code for each
month the employee worked. All job area codes were given an
exposure rank for vinyl chloride by knowledgeable people from
each area of the plant. Work histories were linked with job—
exposure ranks and monthly scores or rankings were totaled to
give a Cumulated Exposure Rank Month (CERM) score. Data
sources lacked adequate information on potential confounders
such as smoking, race and gender (estimated to be 93% white
males), or other occupational exposures or health—related risk
factors

Bl
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T—REET: BDASAITK T BIZELFETESMR) CGRE B A
BUSERICEIO)EIDIR—FTEHLE,

TIIHEHALHL TOSEDLEEMDLEEIYEE D LLEICEK
YEMNTzD T, MDLLETIEGEE D LLEZAL =,
ICD9—R, 191 R U 192N, EHRUBIENELESREZS
) EHEH =D M A DIEHIZSMROAEHTIZALV=, Ahh D
DM A RILEI R RE £ R SN T 38 F (EAE 5>t BB AR
WIZIFANDNT=H, SMRIZIZA NG 0Tz, FETFEBAEIC
FREETITRONE) RSN D DA TEFEL TITALVE
Motz, BEEIRIET 51O HERBRISER LT, D BIHEES
;b“l%%’rib\ﬁﬂz’rib\’é;‘kiﬂ'ér:&x REROREHEEAL
HEE B [EHSDCERM, RFDEAILDEFMHE. XUDER
B EH. ERYE. RURVOERADOEICEDNT, &1k
ES VIS 2R BDMRE (K. . 8) TEBALSNhT=,

BAFICENT. BONADISERDZENRZNIZHL T, HA
DEVHYELDENT-XERE (. ERO B RUVERLRM
MIFEIFRL)EER LIz BILEZVICHT I RBREERV
BB OB ECERMsE AL TREL =, RED2 DD
EEDZNTNIHL T, EBRAOBER DT IERDT,
SBEOB+H1TRL., EB/NA—tE 2S5 IERDT=,
Cuzick-van Elterenffist EZEBI/ S—E RIS DIZEH
DIFLI=EEHELTHEE L, AR E2DOPEEEE DL
EERAWTEELz, RERBE(COLT, £HEMEHERFE
SHETo=,

Data analysis: Standardized mortality ratios (SMR) for brain
cancer (based on US white male reference rates) were
calculated for the cohort. National rather than state rates
were used because the rates in the county where the plant
was located were more similar to national than state rates.
Brain cancer cases with ICD9 codes of 191 and 192 (which
included malignant neoplasm of the brain, spinal cord, and
meninges) were used in the SMR analysis. Any brain cancer or
cause of death that was listed as an ancillary cause was
included in the case control analysis but not the SMR. No
brain cancers listed on death certificates as non—primary were
used as cases. Hospitals were contacted to validate diagnoses.
Pathology records were used to determine if brain
malignancies were primary or metastatic. Employees were
stratified by intensity of exposure to vinyl chloride (low,
medium, high) based on their CERM, time since first
employment, age at first employment, length of employment,
and year of first employment.

For each of the 15 brain cancer cases in the analysis,
matching controls (similar age, date of hire and length of
employment) with no cancer were selected. Cumulative
exposure to vinyl chloride and latency for each control were
determined using CERMs. For each of the two measures of
exposure, the rank of each case within each stratum was
obtained and divided by the number of controls plus one to
obtain a case percentile rank. The Cuzick—van Elteren statistic
was calculated as the weighted sum of the case percentile
ranks. P—values for the test statistic were calculated using
normal approximation. Conditional logistic regression analyses
on cumulative exposure were also performed.




SR AABEOBRONADIEEICHT HREDSHE
EEREBEYRREANOAR—RD B TIRLI=KE D fhS A REFI
DEDOHEERVNTEH L=, SEDFHRER (15K SEHR)
RUSEDEERRERE(1940E M 51992FFT)ITL>T. T—4
ERBAMELT=, 1992 D L FE(£1993-1996F & AL V=,

Reference Rates: US reference rates for frequencies of brain
cancer for white males were calculated using raw counts of US
brain cancer cases divided by appropriate US population—
based counts. Data were stratified according to 5 year age
periods (beginning at age 15) and 5 year time periods (from
1940 through 1992). The rate for 1992 was used for years
1993-1996.
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8. OR—FOIT=3R(37.6%. SMR=108. 95% CI =101-115) [Results: The mortality rate of the cohort (37.6%, SMR=108, 95%
BUBOMNAIZEBIETEER (14 FEH]. SMR =221, 95% CI= |CI=101- 115) and mortality from brain cancer (14 cases, SMR
121-37)IFBBEM LYEFEICE I o1, 19504 F TITER |= 221, 95% CI = 121- 371) was significantly higher than the
Shi-HJaR—kTI&., SMRI349 (95% CI = 140-719) T3> |reference population. In the subcohort hired before 1950, the
7= SMR was 349 (95% CI = 140-719). There was no brain cancer
1960FE LI ICERSN = ERICIIRD A A DBE|(FH 54 |excess in employees hired after 1960. Brain cancer mortality
SER gh ot MDA AICE DR TEEGREDT Y TIR—FE  |was not related to exposure when the cohort was stratified by
BAELT-15E . RELIFBFRELEN 1=, 155 DDA A DX |rank of exposure. Fifteen brain cancer controls were matched
B (I B LY B> TV, with controls. Results of both conditional logistic regression
FHFERBEIRBRUVS)—F—F —BITOMADFERE |and rank-order analyses failed to show any relationship
BITBIEEZILDRBEREBELHDOHNALDBIZRISMN DR |between cumulative vinyl chloride exposure and brain cancer
RERTIENTELED DT,
HEaR
Louisville TIBTODRKDA A DBE|LZIET-FIFIEILE ZILIZ |Excess brain cancer mortality at Louisville plant was not
BEEL =1 D TlEE A 7=, Applied EpidemiologyDFFZE KR U  |related to vinyl
BIEEZIVICREBSN = ATROMNAICESDET-RDIENMZE |chloride exposure. The Applied Epidemiology Study and
SEBAL 7= LART DA R [FLouisville TIHDIREREZEZ S A TL =, |previous studies
A which have identified an increase in brain cancer mortality in
those
exposed to vinyl chloride included subjects from the Louisville
plant
R
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WE T FEAER
Bk DI EREMICVCIZRTZESINT-8,384 A (3315 [Method: Historical prospective mortality study of 8,384
o) DRTEOERMLFRTREHE, workers (from 33
METHI plants) that had at least one year been occupationally exposed
to VC.
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MRREHES
R MIREROESAFRMGETERIIKXEBE O LLERAIAEL  [Results: The overall mortality of the study population was ca.
EFTHESN-EDHT5%TH o=, AN DIEEELEATFEZ |75 % of what would have been expected in a comparable
B2 THEANICEEGBEZRL-LDE A>T, FFiEO M [population of US males. No cause of death showed statistically
o BEAENGEFEAONTI=D., ZOSEILTEEBAE TEFD LSIZ|significant excess over expected values. 6 cases of
ER ZHESN-DF2BITBEL LD, KON ANHEER TIEB |angiosarcoma of the liver; only two of them were diagnosed as
EIZRTELTULS, such on the death certificate. Brain cancer is overrepresented
in the study population.
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SAMDBME(26, 35, 50 m%; 86. 78. 71 kg) RUBADLME
(25, 40, 55 i%; 64. 52, 61 kZEED L (OL&%FH/\—L
2)ISIEY DTS RFyIEER YR HZEHL T, 1BIZ2[E
(6B DRRES L TH F12) . SEERLTIEIEE=ILDE
HBH6EEE. 00, 04, 08, 12, 1.6 BV 2.0%(EEAIZ) R
Blfz, ZRAXIEESR—HRESGHOEE (5 50 DIERF
NODEFERERILET BICIT+2THo=. REIFSHEIC
(iﬁg#\ WEREICIETRVELDAIARTREZLET 5485
(=5 =

Three men (26, 35, 50 years; 86, 78, 71 kg) and three women
(25, 40, 55 years; 64, 52 61 kg) were exposed twice each day
(separated by a 6-hour interval) for 3 successive days to six
different concentrations of vinyl chloride: 0.0, 0.4, 0.8, 1.2, 1.6
and 2.0% (at random) via a plastic breathing mask affixed over
the face (covering the mouth and nose). The rate of air or air—
gas mixture was sufficient (50 liters per min) to prevent any
dilution effects from the atmosphere. Exposures were
terminated after 5 minutes and the subjects were asked to
compare their feelings before and after taking off the masks.
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THERE 1 AD0% R UN0.8% R FE (Bl —1HERE ) ZICHELVDREE |One subject reported feeling dizzy after 0 % and 0.8% (same
FRELTZ, 04%TIXREIEFRBDONED o1z, 1.2%TIL64IH |subject). No effects were noted at 0.4%. Two out of the 6
2B DD ENEIRE L 1=, 1.6%TIX6HIPSBHIMNDELY, ELVEE  |reported dizziness at 1.2%. Five out of 6 reported dizziness,
B HERRVEERUVEEDARIDMIEERE L= (A,  |lightheadedness, nausea, and dulling of visual and auditory
NOFREBHIEZICITELELE) , #HEEE S B MN2.0%TIEHE [cues at 1.6%, (which disappered after cessation of exposure).
LT=o 1.6%TELER ER— DIERMNEE SN =M. N Hh |All subjects were intoxicated by 2.0%. The same symptoms
REOWHICKEL., KYskh ofz, HERE D1 AIL305[EHF |were observed as those caused by 1.6%, although they

SRR 9 HEERERAT=, appeared earlier in the exposure and were more intense. One
ZFELIZENIE AN DBEREICLEEFELLVVRSEE  |subject reported a headache that persisted for 30 minutes.
[0.8~1.2% (8000-12,000 ppm)DFEIZ&H 5. According to the authors, the maximum concentration causing

no effect in any subject lies between 0.8 and 1.2% (8000—
UL EDERIEAL, 12,000 ppm).
No additional information provided.
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& MIERER

N SANDEZEEDBRMASE (VCEA L) NIRESN TLVS, |Accidental exposure of three workers (VC polymerization

BRT Y1 plant) is reported.
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R EEEZD2ANTIBTRERRIN:- (BEZROE Results: Two of the workers were found dead on the plant
) o BHE T IEHF BB E RSN G D o=, 1AIZHE  |(unrelated
o IRIEFADERERERZICEBE LT, cases). Autopsy did not reveal any specific diagnostic features.
ER One person recovered after experiencing symptoms of a
narcotic effect.
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Developmental toxicity
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FEBIXTEREFZE TIE. 1970-1974FIKE, VTR —D=7F
MKanawha BRD EBIEF ICEENT=41R D F MR R DI
DIEEDBFTHAERINT=, (COFBICIFPVCRETIZELNSH

In a case control study, analysis of incidence rates of central
nervous
system malformations in infants born to residents of Kanawha

BETHAY 2o County,
West Virginia, USA, during 1970 — 1974 was studied. (This
county contains a PVC production plant).
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KanawhaZ8D1F RIZ# 9 HCNSTHFH DHEEEZRIITTRT . Incidence rates for CNS malformations for Kanawha County
KanawhaZlDBEFICEFN RO P RMHFERDZITHD |residents are listed in Table 1. Although the rates of central
AR (Ext g kY REM>T=HY, BOBZEH B UV EE{EIZ|nervous system defects in infants born to residents of
FEREBLEOBERIIRHINGNofz, FHEITIRLI=EED  |Kanawha County were larger than in control areas, no
BHOBESmMARESN, BEH RV BEEIZDLNVT, PVC |relationship with parental occupation or residential exposure
TEH LD ERAAIE SNz, 2BERICHEEZE LA o7 was found. The parents place of residence at time of infant's
(p>0.4), conception was determined and distances from the PVC plant
were measured for each case and control. There was no
significant difference between the two groups (p>0.4).
ER
®1 Table 1
1970-19744 MKanawha B} [E{¥ & DCNSIF S 5EE CNS malformation rates for Kanawha County residents, 1970—
[EE FEIB  SBRE/10,000 Hi S 1974
A 23 141 Defect Cases  rate/10,000 births
o 15 9.2 anencephaly 23 141
JKEBSE 7 43 Spina bifida 15 9.2
LD CNS[EE 2 1.2 Hydrocephalus 7 43
# CNS [EE 47 288 Other CNS defects 2 1.2
HWEABEH 16,289 Total CNS defects 47 28.8
Total white births 16,289
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1BIEE=)LDOATSDRLE 2—(1997)IZIF, FIFARIAEZT —4®D [In the ATSDR review (1997) of vinyl chloride, their conclusion
FERIIMNECEZILIMI TIEELDH A HIBDERIZIZER  |of the available data was “Although a statistically significant
HEBEOHANICHEELIEMAREINT=A, RE(XFAES |increase in congenital abnormalities has been observed in
HEHDBERIZTBEADEEEDLT A EDR TH A | members of some communities near a vinyl chloride processing|
AR ICEELRBREREICTIIENTELGLI o=1ESN T, facility, reports have failed to establish a statistically
significant association between developmental toxicity and
either parental occupation or proximity to the facility.”
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HE T FEAER
—a2—v—2—MBurlingtonZ T, CNSIZEE %> THF AL |A case control study of all babies born with CNS effects in
=23 ROEHRBHAEN THhT=, 2DDEI/LE =JLT15 |Burlington County, New Jersey was conducted. The
TEFIEANBORBBRERTTL -, HHERFEIZDUVT, #HERE D |relationship of the cases and controls with two vinyl chloride
HRTHFI Bt SR TIHEDER#ERE L. plants were examined. For each subject, the distance from the
subjects residence and each plant was determined.
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There was no relationship between proximity to the vinyl
chloride plants

R and CNS or all birth defects combined.
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#BIEE ZJLDATSDRLE 2—(1997)IZ(%., FIA A BEAT —42®D [In the ATSDR review (1997) of vinyl chloride, their conclusion
FERITEIEEZILINT THBIALDH A DIERIZIZF K |of the available data was “Although a statistically significant
HEEOHITNIZEELBMABREINT=H, 3R EFEESE |increase in congenital abnormalities has been observed in
e HEHDBERZITBADEEEDLT A ED M THETAI|members of some communities near a vinyl chloride processing|
ER ITHELGERERAREICT LN TER, oz SNz, facility, reports have failed to establish a statistically
significant association between developmental toxicity and
either parental occupation or proximity to the facility.”
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BE T fERER
VCREIZEEL T, 1966-19794F1Z, H7F 4 M Shawinigan®D & [Analysis of the incidence of birth defects in infants born to
FEEHICEFENHROMERBEDBEDBHTIEREMDID [residents of
D ihig . Drummondville, Baie-Comeau-Hauterive BT Shawinigan, Canada during 1966 — 1979 with regard to relation
Rimouski& LLEE L 1=, FEFI X ERBI R BLITHh 1=, to VC
o . exposure was compared with three other communities,
WETF1> Drummondville,
Baie-Comeau—Hauterive and Rimouski. A case—control study
was also
conducted.
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COMEDEOIHIDT—RIEIRPDVCEREEZ(T1=HiE D |Although some data from this study raised the hypothesis of
HAEBEELDORMICIXRERNHDEDRREIRELT=H. ZD XK |an association between VC in the air and birth defects in the
SEERIZFIARIRELR Y TIL YA XD R TIEEIETELLY  |exposed community, such an association can not be
(F1), substantiated within the sample size available (Table 1).
FEBIBAETIE, FREF ONREEATFBEDEERURE [In the case—control phase of the study, tThe occupational and
FEEEEBLGHREFEATEBRODZNLELLE L=, 2D DER |residential histories of parents who gave birth to malformed
T.BENLTREE. HAVIIVCESIIEADEEHDIAE |infants were compared with those of parents of normal infants.
ICITEE I hoT=, The two groups did not differ in occupational exposure or
MEBEDHEEIL, £HEFEE., CNSEEDANIZHLTE. [closeness of residence to the VC polymerization plant.
VCMEZDERWELANILOZERXR TEER(ELNH1=(FK 2), |Birth-defect rates did not differ between school districts with
TIBITHEL-ZRIXRERES (8. XIECNS)EIZHLVT,  |high and low VCM exposure, either for all birth defects or for
fthDEREETLEMI DT, FTf-. THEMSFFE1IAILLLIAET [CNS defects (Table 2). School districts adjacent to the plant
TAIVBDEXT, HEEE ($2. XILCNS)FIZEILAH M >  |did not differ from the other school districts in numbers of
o birth defects (total or CNS), nor did districts differ within and
beyond a 1-mile radius of the plant.
®1 Table 1
3D D LLE M L 1= Shawinigan TERERESN=ZHDF |Number of malformed children observed in Shawinigan
HoK compared with
three comparison communities
IR Shawinigan|Z £ ihigi [ E DL /zBaie- expected
Comeau expected based on expected
HEOUV-HAHE HFEICE DUV HFE based on Baie-Comeau based on
INSA—H Shawinigan Drummondville Hauterive Parameter Shawinigan Drummondville Hauterive
Rimouski Rimouski
#aEt 159 102.68%* 98.80%* Total 159 102.68%* 98.80%x  124.08%*
124.08%* CNS 30 19.69% 18.18% 15.33%*
=ap b EN 30 19.69% 18.18% Urogenital 30 19.15% 13.94%* 13.14%%
15.33%* * p<0.05; ** p<0.01
JEFRATERS 30 19.15% 13.94%x Values only significant in all three comparison communities is
13.14%% presented.

* p<0.05; ** p<0.01
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Table 2
Birth defects between school districts with high and low
VCM exposure
high exposure low exposure total

births with defects 87 70 157
births without defects 2,285 2,125 4,410
births with CNS defects 16 13 29
births without CNS defects 2,356 2,182 4,538
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1BIEE=)LOATSDRLE 2 —(1997)IZ(F, FIFARIBE/ET —4®D [In the ATSDR review (1997) of vinyl chloride, their conclusion
FEREIMNEEEZINMI TIZRLDH A B DERIZIEFER  |of the available data was “Although a statistically significant
HEBOHETHICEELIEMNBEERINT-N, FREIXFEE |increase in congenital abnormalities has been observed in
HEERDBERIEITIZE~ADAEEDLT W EDR THET#I|members of some communities near a vinyl chloride processing|
ER ICHEELGEREREICT LN TERI >z &SN T, facility, reports have failed to establish a statistically
significant association between developmental toxicity and
either parental occupation or proximity to the facility.”
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Results of both retrospective and prospective studies indicate
that pregnancy outcomes of mothers occupationally exposed
to vinyl chloride are not altered by exposure.
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BLE ZVE X iR B iR iRAE (C K YT TS5, (FIZIE  |Vinyl chloride disease is characterized by acroosteolysis, a
D)BOABRE. KEDIREEHESIIEDEAMBOZEN |condition characterized by lytic lesions of bones (primarily of
EILfE. RUIEDERE . BEARUVFT7/—EZELSEE |fingers), scleroderma of the connective tissue in the fingers
DMENARIEZ S LA /—HRIER IS VT 1T 50 DK EE |with dermal thickening, and a Raynaudlike condition with
. TH5., BB ABEDEILEZIILEBFICLSEBEEILIEIZLE |reversible arteriole constriction causing numbness, pallor and
ER KRROICERIREICE DS BIEEZIILDESICEEELI=fE% |cyanosis of the fingers. The attribution of acroosteolysis to
DI THEEEZITDHEHER S TE, vinyl chloride exposure is based almost entirely on case
reports and has been estimated to affect <3% of workers
involved in the polymerization of vinyl chloride
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Hik: Method:
VCX[FPVCEELET A TIHICHELI=5TADIEEE MDD [Chromosomal analysis in cultured lymphocytes from 57

BETHAY FE)UNKITE T2 BARDENT 196l (T IRIZDEEXTER, 5 |workers employed in plants manufacturing VC or PVC; 19 on-
i1 IEIR 15 5T BR site controls, 5 off-site controls.
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fER: Results:
BEINE-EEOR . 2A0EDOUMIEIF YT RIZEE |Types of anomalies observed: chromatid break or gap or
KDX vy (BHEA) , FYKELLEAEE (CHIM) . chromosomal gap (B cells); larger chromosomal abnormalities
SHHBHEELERL T, REBESN-FEETIEABAREDAHE |(C cells). There was a significant increas e in chromosomal
BEMAHONT-, 2EEREDEMIIZZEDRIE. Y7 |abnormalities in the exposed workers when compared to
ER Y2 DRIEDRIZVCDEBEL N JVICRE SN =B EEIZREE |controls. The increase in chromosomal abnormalities
L=, BUMETIELLCHRRDERE EDMBIZIXIRULEREIAH DI |correlated with the length of exposure and with a history of
= exposure to excursion levels of VC during the year before
sampling. A positive correlation between smoking habits and
total C cell abnormalities was observed.
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Hik: Method:
VCRUPVCELETIHICHELI-BHEMNSDEERHE!) >/ Bk |Analysis of chromosomal abnormalities in cultured peripheral
DEBIKEE DRI, lymphocytes from men employed in a plant manufacturing VC
YT ThiE, Purchase ©, 197512 &Y HHAIZFHZE S |and PVC.
L T-EEBEDEHLR—THD, VCORREDRFER U L5002 |Sampling: This is the same group of workers studied earlier by
BWETH1 BLAILNETLIR. RUOYU TG %184 A (VCIEZE |Purchase et al,, 1975. After threshold limit values for VC and
E2105, IRIG S X BB64I) B U424 B (15 %£E 2345, RIS *TERS [plant exposure levels had been reduced, two further samples
) C2omEmMY T ILH LT, were drawn at 18 months (21 VC workers, 6 off-site controls)
and 42 months (23 workers, 8 on-site controls) after the initial
sampling.
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Results:

In the second sampling there was a tendency to an increase in
chromosomal abnormalities except for those workers who had
changed occupation.

By the third sampling there was a decrease by comparison

IR ZDESIZ VCADRBDIETICKY ., FEAEEDLAJLIX |with previous samplings and the levels of abnormalities had
SHBE LN TR A TERVDLANLETED Lz, returned to values similar to those of controls.
Thus reduction in exposure to VC is accompanied by a
reduction in the chromosomal abnormalities to levels
indistinguishable from those of controls.
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Fik: VCICBEMICREZSINTI21HIDEEZ L6BIDXIEAY [Method: Analysis of chromosomal abnormalities and sister—
DRI UNERDIEEICHITAHLEBERERE RUHEKEME S |chromatid exchange in cultured peripheral lymphocytes from
HETHAY R DERHT (Anderson B, 198012k WRESNT=2. HT1) [21 workers professionally exposed to VC and 6 controls (same
VG ERL), as 2. sampling reported by Anderson et al., 1980).
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fER: Results:
VCIZRBIN-EEB IR BHIYERLI-Z2BHEEFE DL [The VC exposed workers showed levels of chromosomal
. ~N)LERL=, aberrations elevated above those of controls.
ER IR EBE S ARHR (LY, RITEBARLTY) XIEFE K |Sister—chromatide exchange (per cell or per chromosome) was
YT EMIZEMLE= (ns.) o only slightly increased (n.s.) above normal.
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Fik: 1BIOVCESEEBRU10H DX EBMSIEELT-K |[Method: Analysis of peripheral blood lymphocyte cultures from
MY/ \BREEBIKERE (/4. Buckton 5 KU Hirschhorn [11 VC
KU CohenlZk %5 58) DI=& (1 E LAZHT, polymerization workers and 10 controls for chromosomal
o=y aberrations
WRTFA (classification according to Buckton et al. and Hirschhorn and
Cohen,
respectively).
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Results: Significantly higher incidence of chromosomal
aberrations in exposed population. Most excess damage was of
the unstable variety and involved the grossest kind of these

FER OBRZDHEEISIEXRETHEEICEMLI =, changes (e.g. fragments or rearrangements). The incidence of
breaking events was significantly increased in the workers.
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BE T fERER
Fik: LIS (EEEIL-29FRTEZT1-) DTHIDZE |Method: Analysis of chromosomal aberrations in cultered
MICREZZ TR HEEELIPIDOIERZ X BIERE NS  |peripheral blood lymphocytes from 7 male occupationally
N BELUfREMmM) /RO EMD L EAREE DR, BFEZF |exposed workers and 3 nonexposed control subjects from the
HRT 1 2T -1ERE (XVCER B D KIFERSRIE M oT=, same factory (workers had been exposed for 9 — 29 years).
None of the exposed subjects exhibited signs of VC disease.
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8. VCIZRESNT-ETILZ. EELHBEOBEHI S BEED [Results: The frequency of abnormal cells in the group exposed
EELERFECEMLz, ChIEZEEDAERURBIZEE 5K |to VC was significantly increased above control values. This

ER DT L THEERTHo1=H . EE DD E! (25t L TILZ |was also true for chromatid and isochromatid breaks, but not
ETFEI o=, for the remaining types of aberrations.
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&5 T ERER
Ak VCIZ05—12FMRTESNT-PVCIEEE4FINSEBD  |Method: Analysis of chromosomal aberrations in cultured
NF=FRAEM) 2/ BRDIE R h D) BIKRE DT, EED X |peripheral blood lymphocytes from 45 PVC workers exposed to
B 4405 (fhDILZ TIH T, VCICRBINTHLT . DL |VC for 0.5 to 12 years. 44 industrial controls (other chemical

BETHAY MEICHENICRESN-0O#) RUIEEL N IB495] (1E%  |plants, but not exposed to VC, and only indirectly exposed to
ME~DBERELL) other chemicals) and 49 normal controls (no occupational

exposure to chemicals).
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2. HNGLEBEREEDHEEIXPVCIEEE LIE 1%t B2 [Results: The rate of numerical chromosome aberrations did not
LD THEEET LI o= 2BEDERBEDEERUAIRTEN |differ significantly between PVC workers and normal controls.

. S2EEBOEREDOEEIPVCEEETIE2DODBELYE |The frequency of chromatide—type aberrations and unstable

ER BIEEERL, chromosome-type aberrations was significantly higher in PVC

workers than in the two control groups.
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Fik: VCIC10-2TEREMICREBIN-(FHEMABE &9 [Method: Analysis of chromosomal aberrations and sister—
[2#920-150 ppm) fEEFZIA N SHF=RAEM) >/ S ERD EEHZ | chromatid exchange in cultures of peripheral blood
BTELEBEREER UKL E AT O RN, @F A8A |lymphocytes from 9 workers occupationally exposed to VC for

NN (FEHR UM TE D=, FMEFE T3, ARMIZEEAIZEER |10 - 27 years (mean annual dose ca. 20 —150 ppm in air). 8
HETHIY MEICRBSNTUVVEL) RS, healthy persons (matched for age and sex; not exposed to
known mutagens during 3 months befor time of blood sampling)
as controls.
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R 2FL EITh=Y(REYVTIUT) FREMN DA — |Results: Frequency of chromosomal aberrations unstable and
BEBAEEDHEE, nonhomogenious over a period of two years (repeated
REBD TEENARVEBADOUIHMSBREHINTIZH, EB5 [sampling).

SR ERUVLEBAOIRITERMUGEBEIZBELL, Mostly chromatid and chromosome breaks detected, only
SCEMSEE (I BE L LN TVCEEE DM TIXHEIZSE |sporadically chromatid and chromosome exchanges.
fEZERLT=, The frequency of SCEs was significantly higher in cells of VC

workers in comparison with controls.
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Hik: PVCITIEDEEEIFIMNSB-IEEFRMEM) >/ Bk [Method: Cytogenetic studies in cultured peripheral blood
RS IEFRIERER, TS LRAROLRLMEE AN 1665IZ 5t BBEEE |lymphocytes from 39 workers from a PVC plant. 16 healthy
LT=o 2-25F % (CORICHEZBIXIVCAD ZHEN R FEE T |men without any connection to the plant as controls. Studies
[F1=) IZHEEBEDITHIT, HERZBEYIRLT-, RIEKERIZXIL  |were repeated for 37 of the workers 2 — 2.5 years later (during

METHIY Tk, IBOEHRRHEEENS2FZEIBEEELTHESE  |this time interval workers had only minimal exposure to VC).
T=o For repeat study: 32 matched controls from office employees

in the factory.
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Results: The mean frequency of chromosome-breakage was
significantly higher for the workers than for controls in the 1.
investigation. In the repeat study, no differences were
observed between the workers and their matched controls. No
differences were observed when the control groups of the two
studies were compared. Sister—chromatid exchange was
studied for 16 workers with matched controls in the repeat

ER HDIEEDFENFEEEDBHRTIIERELBHDIREIEL |study. No differences were observed between workers and
Us, ST B Bk kY S hot=, controls. During the 1. investigation, bone-marrow samples
were studied from 4 workers. The mean frequency of
chromosome—breakages was higher in the bm of workers than
reported for normal bm and higher than for the corresponding
lymphocyte cultures.
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VC&R & (Lim B iR fRAE. LA /—IEIZEE. M/ . FFHEEE [An increased rate of chromosomal aberrations compared to a
BEEE) DKEEZRLTNVAVCREEZ(T-20 A\DIEZEZE DN |control group was observed in lymphocyte cultures taken from
SIEEENT=) U /\BRIEH T, SHRBEECH R TREAREESE |20 VC exposed workers showing signs of VC illness
SR EOEMMNEREINTz, VCEREDIKIEEZZE L TLVELWCREE |(acroosteolysis, Raynaud syndrome, thrombocytopenia, liver
BEOMEXFENON) TIHEEQEMIFRESNEA ST, function disturbances etc.). No increased rate was observed in
VC exposed workers (10) without signs of VC illness.
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PVCEEIZFTDS ADIEEEDEBAREEIEEIL0-5%(FEE [The chromosomal aberration rate of 5 workers at a PVC
RERESNT) THoT=. production site was 0-5% (no exposure concentration
PVCHETHENDINDEXEF ICITEBAEREHEDEMILA |reported).

SEIR SNIEA DTz, VCIREEL 1ppm ~ 26 ppmTHAHEIRESHN  [No increased chromosomal aberration rate was observed in 4
e workers of a PVC manufacturing plant. The VC concentration

was reported to be < 1 ppm to 26 ppm.
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HETFHALY bitz, based on type of work.
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EEZFFIBRLYLEEBAEEDHEEILS N >z, = EE |workers had higher incidences of chromosomal aberrations
DEBEIENZDREERVEREXETHONT=(Giri et |than control
al., 1995|Z kA #RIZ5 I AN f=EY), groups. The highest incidences of abnormalities were found in
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Giri et al.,
1995).
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F=BHIBADYUNEKRIZCEWT, 2BDERUVEBIAEESE |aberrations were found in lymphocytes of 35 males

SER EDEMAHSNT- (Giri et al., 1995(ZKB#ERIZ5|FHEMT= |occupationally exposed to vinyl chloride and other chemicals in
&Y), the rubber industry (as cites in a review by Giri et al., 1995).
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Increased frequencies of chromosome aberrations were found
in lymphocytes of workers exposed to vinyl chloride (as cited
in a review by Giri et al., 1995).
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BIEEZIVIZRZSNT-43ADEZEZ D/ B TIZRELE |Increased frequencies of chromosomal aberrations were found
FID22 ADIEERE (R REE) LR TRBAEEREOEM |in
WNHbNT=, FHDREHMIZ1125ETH o=, IFELEE LB |lymphocytes of 43 workers exposed to vinyl chloride as
(EEEDRIZFFERICIZE (XA D 7= (Giri et al., 1995[2&%  |compared to 22
HWERICBI RSN T=@EY) o subjects from the same locality (controls). The average
ER duration of
exposure was 11.2 years. There was no difference in results
between
nonsmokers and smokers (as cited in a review by Giri et al.,
1995).
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EEEMBONTZY/NERICIE, (BEAROELHENDEIRE |workers
NIz ADHBBELLEART) SBAEREOEMAAHSNE occupationally exposed to vinyl chloride and vinylidene
SRR M o7z (Giri et al., 1995[Z &k RRIZ5IHENTEY) chloride (as
compared to 75 controls selected from pre—employment
records)(as cited in a review by Giri et al.,, 1995).
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S5t (2) HIFR TIEFEHHY (2) valid with restrictions
{E581E D HI IR HL
H#
5| BTk (FT3C k) (295) (300) (295) (300)
EE
HEBRYMER

CASES




AES

AR FEREE Chromosomal aberrations
E T A FEAER
HRRTHAY
R ERAREE
T—ARERE
THERE DEREA
R
BIE X ISEHHIRTET —2
R e —
#atrEER
SiRERE
L]
PoXiitl
HRIEHESE
EBIEE ZJLICEEZEMIZREINT-209 N DEZEE N HF 5N T=|Increased cytogenicity was not found in lymphocytes from 209
Y2 NERTIE, D295 N DHEX G ELERTEBIREE DN [workers
[FHDNEN>T-, ZREHAMIE 1 ~ 3324 H (F15943.35 B ) M |occupationally exposed to vinyl chloride as compared to 295
P THo1=(Giri et al., 19952 kBRI HENTEY)., |other
SER employees. The duration of exposure ranged from 1 to 332
months
(average 43.3 months) (as cited in a review by Giri et al., 1995).
i) |
HEaR
SER
38 (2) #HIRft CiEREMHY (2) valid with restrictions
E5E1M D HIETAR R
HB
5| B 3CHk (FE3CAR) (295) (301) (295) (301)
{52
HEBYMER
CASES
T
AR 2EHREE Chromosomal aberrations
& INT EAER
MRTHAY
{RERAREE
T—RREH
#RERE DEREA
E Sl
BIE X ISEHMmRET —2
e e —
#fatrEER
SRR
LS
o
MRREHRES
EAEEZVIZEEMIZERZ N ADBHEEENSDY) |Increased cytogenicity was not found in lymphocytes from 31
ISERIZHEWNT 25 ADILDHEEE LR TEBIKEED |male workers occupationally exposed to vinyl chloride as
ENE&SNEN o=, 2RSAERVLEEBAEDTIM R U EE |compared to 295 other employees. The number of chromatid
IR DHIFETEIZANE, Ty T DT AN M oT=(Giri et |and chromosome breaks and exchanges, but not the number of
- al, 1995|2 kAR IC5 I AShi=EY), gaps were included in the calculations (as cited in a review by
Giri et al., 1995).
et
SEIR
ExE (2) IRt CiEsEMEHY (2) valid with restrictions
E5E 1 D HI TR B0
HB
5| B Xk (ST 3CAR) (295) (302) (295) (302)
EE
HERYER
CASES
HESE
JERR ZEREE Chromosomal aberrations
&E T fERAER
RRTHFA
RERAREE
T—AIRESH &
#HERE DEREA
SN
BFE RS EHREET —4
fEE  ——
#iatrEER
R
LS
o
MRREHES
BIALEZVIZRESN-EEE TIEILBAREE DML [An increase in cytogenicity was not noted in workers exposed
LMo, HERMNITHhN-F(19884E) IZIX. MEER TDIEL |to vinyl chloride. It was noted that at the time the study was
. EZILREDHFRLAILIET ppm [ZIETFLTULV=(Giri et al, |carried out (1988), the allowable level of vinyl chloride
ER 1995(Z KB #ERIZE IS =8Y), exposure at the facility had been reduced to 1 ppm (as cited in

a review by Giri et al., 1995).




#55f |
faam
AR
{E%atE (2) #HIRf CIEREMHY (2) valid with restrictions
{5814 0 HI| BT AR HL
HE
5| FA Xk (GT3CRR) (303) (295) (303) (295)
| [EE
HEBYMER
CASES
T
SR AEQ XS Corneal burns
B T fERER
METHA
R ERAREE
T—RARE R E
HERE DA
REHM
BIE X ISEHHmIRTET —2
e |
#fatEER
FIREE
+HBS
o
HRIEHESE
BIADVCIZEBRTL—EHREDAHEDILFXE GESAK  [Chemical burns of the cornea after spray accident with liquid
BIETERIZES) . RIETWMAEM TRE ., 48BFFHE LINDIE [VC
@ TR, (presumably due to hypothermal effect). Treatment with
ER denuding
technique. Prompt healing within 48 h.
$550 e
155
SERR
SN (2) KR CIEREMEHY (2) valid with restrictions
{25814 D HI BT IR HL
Huels AG Marl Huels AG Marl
H EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
N Ispra (VA) Ispra (VA)
5| FA 3k (GT3TER) (304) (304)
ES
HEBYMER
CASES
T
SEIR R Frostbite
aE MIERER
HRTHFAY
R ERAREE
T—RREH %
HERE DA
Ey o]
HIE X ISEHHmIRTET —2
e |
#iatEER
RRBE
+HES
o
HRIEHES
EELEIZEB>TRATIL—LERIAVCIZEY ., FDKREBIE T/ |Liquid VC accidentally sprayed on the skin caused second
SER BIZL3FE2EDEEFELT-, degree frostbite due to its hypothermal effect.
Bl e
et
AR
Exat (2) #HIRf CiEREMHY (2) valid with restrictions
S35 D I BT IR B0
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Hig Ispra (VA) Ispra (VA)
5| FA Xk (GT3CHR) (277) (277)
| EE
HERYESA
CASEE
HHEEE
SR ErDREE Human exposure
HE T A FEAER
SADEVEABEE29, 51, 11.7 XIE 23.5 ppmIZ68FfE. |[Five young adult male volunteers were exposed to 2.9, 5.1, 11.7
HARRAVEBLTRELz. RERUVIFLDEEDZEEHR |or 23.5 ppm for 6 hours through gas masks. Retention was
IO STTRET B EICEY  ARNEBEEHTE LIz, |estimated by measuring the difference between inhaled and
o M SDVCHEEEEEFRDI-0 . ERDRFERZEP I |exhaled concentrations via gas chromatography. Samples of
BRT 1> %905 RREL 1=, exhaled air were also collected for 90 minutes after cessation

of exposure to determine the rate of elimination of VC from
the lung.




R ERARAE

T—HRERHFE

HERE DR EA
R
BIE X ISEHHmIRTET —2
=1 ] e
#ratrEER
FIREE
+HBS
o
HRIEHESE
SADRBIZIXIESDERHLNT=H, RF DREEBHIC4>f=  |Although variation was observed between the 5 humans, over
Y, WALEIEE Z )LD #9425 RIS T=, the
SR concentration range samples approximately 42% of inhaled
B vinyl chloride
was absorbed.
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SERR
SN ) IR cIEREEHY (2) valid with restrictions
{25814 O HI BT IR HL
H#
5| ATk (FT3CAk) (305) (305)
i
HERME R
CASES
HHEE
SERR LA/ —fEl%EE Raynaud syndrome
5% T ERER
PVCAEETIBIC1 3/4 - 18FEMELI-1EEXE13ADEGKE  [Clinical observations in 13 workers employed in PVC producing
MEFH o plants for 1 3/4 — 18 years.
RERAREE
T—RREH %
HERE DERAA
E Sl

AT X3 iR T —4

#ER

HETAIEER
SRR
L]
57
MRREHRES
fER: Results:
REDBRBEBEDOEILEMHESEREAE. FED SR (BETH]), |Sclerodermia with alterations of the collagenous tissue of the skin @8
BIBMEE (BESH) . LA /—REIEE (BEAMF) 5D KiEE patients), clubbing of the fingers (7 patients), circulatory impairment
a?g? ;&%?&Z_@){Eﬂ%{]\*}%ﬁ%%;ﬁiﬂj&%ﬁgHE;%H%EEEzgm S;tients) Raynaud syndrome (4 patients), acroosteolysis of fingers (6
ER M f AEREE (B 11 M R/ B OO BT R (B S patients): thromcytopenia (all patients), sE)Ienomegaly (12 patients),
) . BB (BHABD) o impaired liver function (11 patients), periportal liver fibrosis (5
patients),
varices of the oesophagus (4 patients).
et
AR
15;51% e (2) HIR{F CIEREMEHY (2) valid with restrictions
ERE1E D I W AR L
Huels AG Marl Huels AG Marl
g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
N Ispra (VA) Ispra (VA)
5| P SCHR (FECHR) (308) (308)
EE
HERYEH
CASES
HMESE
JERR LA/ —fElER Raynaud syndrome
& T fERAER
PVCEEIBIZHEZTHEHEDFEIF) 103ADEEEDS |Clinical observations in 5 out of 103 workers employed in PVC
5. 5ANDERBE, FICHDEBEEIZELNT. BOBR[DALY |producing plants (autoclave cleaning). In the same group of
. LA /—EIEE DD IEH R U ESITx T HREZ D INZE [patients, 9 other cases of Raynaud syndrome without bone
WRTHAY St D 14ER S ERTBSINT=, lesions and 14 other cases with increased sensitivity to cold
were discovered.
{RERIREE
T—RNERE
HERE DA
E o]
HIE X ISEHHIRTET —2
=R |
HETRIEER
RREE
1

Xl
HMEREES




faR: Results:
FRUV/RIFBDLA/—EREE. T8O SKIE. E£iHB AR |Raynaud syndrome of hands and/or feet, clubbing of the
SRR fE. SRRIEFEL . FIRE X HRR, fingers,
acroosteolysis, no scleroderma, border line hepatic tests.
i) e —
et
R
SR8
{ERE 1 D | BT AR L
Huels AG Marl Huels AG Marl
i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| ATk (FT3CAk) (309) (309)
[
HERYEH
CASES
MEE
SERR LA/ —fEIREE Raynaud syndrome
& T ERER
PVCEETIBTRENEERZBLLTHEL-EEZ2ADKET |Radiologic observations in 2 patients employed as autoclave
o= o RENEER, cleaners in
BRTH1> PVC producing plants.
R ERAREE
T—RRERE
HERE DA
REHR
fﬂiﬂ(i%ﬂﬂﬁﬂ%ﬁ?—@
4 e —
#HETHIEER
RIREE
L]
Xl
HRREHES
fER: Results:
KinDIEDIEE D D L in BB RIE .. BRERIRZE, JRZE |Ligamentous acroosteolysis of terminal finger phalanges,
ER [EhENSDMRERRIZKYEIERTEE, scleroderma-like lesions; the lesion is reversible upon removal
from the intoxication.
i e —
HEER
AR
ExEE
{E3E1E O IR HL
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION — European Chemicals Bureau
Higg Ispra (VA) Ispra (VA)
5| B Xk (ST 3CAR) (310 (310
EE
HERYER
CASES
HESE
JERR LA/—EI%EE Raynaud syndrome
E T ERAER
PVCEETIZDEEZE (T HEXRESE) 22 ADEGKIEIK. Clinical symptoms in 22 workers from a PVC producing plant
MEFTHAY (autoclave
-t cleaners).
e ERAREE
T—RRERE
HERE DEREA
S e
;ﬁilﬁl(ﬁﬂﬂﬁﬂ%ﬁ?—@
4 e —
#ratRFER
FRIREE
LS
2
HMREHES
R Results:
EHIIHITARZHDEM., FEDR/BIEE ; £inF7/—t. |Increased sensitivity to cold, circulatory impairment of fingers;
IR BXIEFORERR; 50 &kif & A #RIE acrocyanosis, swelling of fingers or hands; acroosteolysis of
fingers.
Bl e —
et
AR
[EEELES
{ERE 1 D | BT AR L
Huels AG Marl Huels AG Marl
g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau

Ispra (VA)

Ispra (VA)

51 A CHk (FE3C#R)

(311)

(311)




liz=

HEBYMER
CASES
HHEE
SR bk 5 68 S (R3S Sister chromatid exchange
HWE T A EAER
Fik: SO mixDFEMDEY/E LT, VC (A=: KHIZ 10, Method: Study of sister—-chromatide exchange in cultured
25, 50, 75. 100 % VC)IZ in vitro CMHEIREL-IEERM |peripheral
BEFHA U INERIZH 1T B ik B D AT ER lymphocytes exposed in vitro to VC (doses: 10, 25, 50, 75, 100
% VC in
air) for 3 hours with and without addition of S 9 mix.
R ERAREE
T—RREFHE
WERE DR
SN
B RIS EFHAREE T —2
73 |
#EtROEER
HIREE
LS
o
HRIEHESE
8. REEMHCELTIIMREREEOERZHRITFAEL LD, [Results: Little or no sister—chromatid exchange without
250 RBEETEIE B Y TIE, SRS B AR (L EEE (21 | metabolic
- . activation. Marked increase in sister—chromatid exchange with
ER metabolic
activation.
#5 5 |
kil
R
ExEE (2) #HIRft CiEsEMHY (2) valid with restrictions
E5ET D HI TR R
Huels AG Marl Huels AG Marl
H B EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA ST Ak (FT3CAk) (287) (287)
EE
AERME R
CASES
HHEE
SERR bk 2 B S R 3 Sister chromatid exchange
& T ERER
fii ik 3 B8 S A X H(SCE) . /ME(MN) B U EEFEAY93 A (5552 N [Sister chromatid exchange (SCE), micronuclei (MN) and
[FIEIEE ZJLICEEERMICRZINT) ORI 2 7 3K T TE |proliferation were measured in peripheral blood lymphocytes
o Shf=, SCERUMNDE NI N IHIRBENRE 2 1+ 518N HME |from 93 individuals (of whom 52 were exposed to vinyl chloride
WETH1 EED B TEREEINT=(Giri et al,, 1995[2&5#57(Z5] [occupationally). An increase in SCE and MN as well as in cell
Axhi=@y), kinetics was observed in lymphocytes from workers (as cited
in a review by Giri et al., 1995).
R ERAREE
T—RREH %
HERE DA
E o]
HIE X ISEHHmIRTET —2
e |
#iatREER
RRBEE
+HES
o
HRIEHESE
SCERUMNDEMIE NIZHRRENRECH 1T A EMMIEEED |An increase in SCE and MN as well as in cell kinetics was
Y2 \IRTEIER SN T= (Giri et al,, 19952k 2 #4525 A& 1= [observed in
AR &Y), lymphocytes from workers (as cited in a review by Giri et al.,
1995).
#55m
JERR
S5t (2) HIFR TIEFEHHY (2) valid with restrictions
{E581E O HI IR HL
i
5| B Ak (FT3CaR) (295) (312) (295) (312)
EE
HERYER
CASES
HHEE
ER Ik ORI Sister chromatid exchange
& T ERER
RRTHFA
RERAREE
T—HRERE
WERE DR
S RN

BT RS iR T —4

R




BETAIRER

FRME

LS

éj\

MEREHRESE

ER

BAEEZLICBEMICRBESNZBMHI9IAD YL/ EKRTIE.
0ADXBEOMBLYEEARRERV/MMIOBEEILS
M7= (Giri et al,, 199512k H#5RIZ5I I =EY),

B

B

Lymphocytes from 19 males exposed occupationally to vinyl
chloride had a greater incidence of chromosomal abnormalities
and micronuclei than cells from 20 controls (as cited in a
review by Giri et al., 1995).

ER

EEtt

(2) HRFTEREMEHY

{E3E 1 D HIWIRERL
g

(2) valid with restrictions

5| FASCER (FE3XER)

(313) (295)

(313) (295)

BEE

HERYEH

CASES

SEE

EE

Ik R o (R 3 HR

Sister chromatid exchange

BE I ERAER

HETHA>

R ERARAE

T—HRERE

HERE DEREA

=51

AITE XS EFREE T —%

3 e

#fEtRIEER

IR

+HES

oxinl

HRIEHESE
BIEEZIVICEZERMICREZSIN-BH6TIADY U/ ERIZELY |The distribution of breaks along chromosomes in lymphocytes
TR BARITH>TUMDO 2 HEFART=, IEIEEZ)LIZKY 4 |from 67 males exposed occupationally to vinyl chloride was
Cr=tN 1T EE AR T, 2EFA2, BBRUCHSDEE |examined. Breaks induced by vinyl chloride were not random

. B, RUEBHEAIDORIFGE S ICRBMIZEIY ST LMER |(as expected in an unexposed population), but were more apt

ER & o1=(Giri et al., 1995(Z K BARIZFIHESNT=EY) to be located at chromosome A2, chromosomes from groups B

and C, and the terminal segments of chromosome Al (as cited
in a review by Giri et al., 1995).

f5ih |

15Em

SR

[l (2) IRt CiEsEMEHY (2) valid with restrictions

E5E 1 D HI TR B0

HB

5| B Xk (ST 3CAR) (314) (295) (314) (295)

&%

AHERYER

CASES

T

SEIR

aE MIERER

HRTHFAY

R ERAREE

T—RREH %

HERE DA

Ey o]

A X I HEEET—5

e e —
HETRIEER
R
LS
AN
MRREHES
VCIRE (SinBianfBiE. LA /—EIFEEE. /MR E . FF# [Chromosomal investigations of 20 VC exposed persons with
BEfEE) DIEKRDHAVCIZRBINT-EEF20ADEE(KAFE |indications of a VC illness (Acroosteolysis, Raynaud syndrome,
DIER. RHBHELERTEEHEEOEAELIEMARESNT=, |thrombocytopenia, liver function disturbance) showed an
. VCERBDIERDEVVCIZRBESNTZI0ATIE, EBIKEE |aberration rate increased significant in relation to a control
ER SEEOEMITRESINLGN O, group. With 10 VC exposed persons without indications of a
VC illness, no increased Chromosomal aberration rate could be
determined.
a5 e —
R
R
[EEELES
1S58 O HIETAR R
BASF AG Ludwigshafen BASF AG Ludwigshafen
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Hg Ispra (VA) Ispra (VA)
5| FA XXk (GT3CRR) (315) (316) (315) (316)

[EE




HEYES

CASES

MES
TR

H}iE T FHAER

CEREE

R ERAREE

T—HRERHFE

HERE D 5 B

=52 A

A R GFERET—5

&

#fatFER
FIRMEE
+HES
9:'\
HRIEHESE
PVCEEDHBEEEZANDEBARFABEDIER. ZEDHEE [Chromosome investigations with 6 coworkers of PVC
MO-5%DR ThH A LIRSz, BEDFMT —2(LRE |production pointed an aberration rate between 0-5 %. details
nigh o1z, PVCDEDIEZE L-HEBEEE 4N TIIXIHEEE |data to the exposition are not presented. With 4 coworkers of
. DEBAREEFEEDEMELAT, AIbAHLNEADT=, EA |the PVC subsequent treatment none was observed in relation
ER ZRFEDVCEEIL <1 ppm ~ 26 ppmDEITHoT=, to a control's group increased Chromsome aberration rate. The
VC concentration in the room air lay between < 1 ppm to 26
ppm.
i |
[l
SERR
SN

{ERE D HI WL

g

BASF AG Ludwigshafen
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

BASF AG Ludwigshafen
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

(317

(317)

5| B 3CHk (FE3CAR)
|{EZ

HEYES

CASES

HES

AR

HE T ERAER

RETHAY

R ERARAE

T—HREFE

HWERE DEREA

Ey o]

AE X I HEEET—5
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HETHIER

FRIERE

EEIE]
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MERHEE

e

SBHOADREMBIFIELEZVICRBINTADZNE
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The peripheral blood picture from a control individual with
those of a vinyl chloride exposed individual was no different.
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EaEtt

{ERE M D HI WL
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BASF AG Ludwigshafen
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

BASF AG Ludwigshafen
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

(318)

(318)

5| B SCHk (FE3C#R)
|{EE

HERYMES

CASES

HES

SR

B T FEAER

BRI

R ERAREE

T—HRESHFE

HWERE DEREA

=52 JAR

AIE XIS FHERR T —4
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1618 ADVC/PVCIZRBINTZATORLCEDHEDIEE.
ROKFBEOEEZEMAHIBALL, fiiEk. BRUKBEOHN
A, RIS BRAE K, B PFE I E RSN A o=, VCD

AEHMTRCRICEEEER M 0T,

=0
w0 aff

=0
0 aff

A mortality investigation with a cohort of 1618 VC/PVC
exposed individuals resulted in a significant increase of the
following illnesses: Lungentuberkulose, karzinome of the
stomach and the large intestine as well as Prostate
ahypertrophy. Angiosarcoma was not registered. The duration
of the VC exposure did not effect mortality rate.

EZ

Bt
{ERETE O HI BT AR AL

Hig

BASF AG Ludwigshafen
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

BASF AG Ludwigshafen
EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA)

(319) (320

(319) (320

5| B 3CHk (FE3C#R)
%

HEMES

CASES

HES

AR

HE T ERAER

e

R ERARAE

T—HRERE

WERE DR

BTl

AT X3 iR T —4

BE e
#fatrEER
RREE
+HES
PoXiitl
HRIEHES
BN MERENHAVCIZREINT-HEE1L TLEBIKRE An increased chromsomal aberration rate was observed with
EOIEMAERESNT=, VCIEE(X35-150 ppm. E AR (X 13|one VC exposed person employed with an angiosarkom of the
IR FLREINTLM =, liver. The VC concentrations were indicated as 35-150 ppm,
length of employment as 13 years.
B e
[l
SERR
SN
{25814 D HI BT IR HL
BASF AG Ludwigshafen BASF AG Ludwigshafen
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Hi Ispra (VA) Ispra (VA)
5| FA ST Ak (FT3C k) (315) (321) (315) (321)
[[E=Z
SHERMEA
CASES
MEZE
SEIR
WE T FEAER
2ANDRERE#25%DVCEEIINHIRELT -, Two experimenters were exposed to a VC concentration of 2.5
METHIY % for three minutes.
RERAREE
T—RREH
HERE DA
E o]

A FFEEET —5

b=}

HETRIEER
R
+HES
2
MRREHES
R AHEOHEN . BEORLEEK. EOMEDLS |[Results: reversible dizziness, slight disorientation, burning
R BREE, FroN—%EhbEELICEE, $I305 B DEREEE |sensation of the feet. Inmediate recovery upon leaving the
ER & chamber. Slight headache for about 30 minutes.
e e
HE
JERR
S5t (2) HIFR TIEFEHHY (2) valid with restrictions
{E5E1E D HI BT IRHL
Huels AG Marl Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
g Ispra (VA) Ispra (VA)
5| FASCER (FEXER) (123) (123)
[

EEnEz




CASES

HHEE
SR
E T A ERAER
HMETHA
R ERAREE
T—ARERE
HERE DB
S e
BIE X IFEHHIRTET —2
=1 ] e
#fatEER
FIREE
+HBS
ol
HRIEHESE
PVCHIAE R U BB EE DIE 2% 3 A THBITHEE I 24EEE D [Medical examination of workers employed in plants working
EERZ, with PVC resins and plasticised resins.
BEINERK: Symptomes observed:
e EERRFIRZSERIRDOFE  BEREX L. TIRZED K57 |Irritation of the mucous membranes of the upper respiratory
R BADFE BHEBX. BEXKBR, ZLELERLGIFX R |tract; chronic bronchitis. Cutaneous affections such as acne
URFEX, etc. Chronic gastritis, chronic colitis. More or less pronounced
hepatitis and enlargement of the liver.
[l
SERR
SN ) HIRH CIEREEHY (2) valid with restrictions
{2381 D HI BT IRHL
Huels AG Marl Huels AG Marl
g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
= Ispra (VA) Ispra (VA)
5| FA ST Ak (FT3CAk) (322) (322)
i
AERME R
CASES
S
SERR
& T ERER
PVCEE2TIHE D168 ADEEE D EERE., Medical examinations in 168 workers from 2 PVC producing
METHIY plants.
R ERAREE
T—RRERE
HHERE DEREA
LD

A RFFERET—5

#55

ffEtRIEER
HIRHEE
L]
Xt
HRIEHESE
R Results:
BYDERFHBRANDEZEIZLDLDTHS: LEMK 58 |First symptoms are due to effects on the nervous system:
. TIRSE. B35, sLB DS, euphorisation, headache, insomnia, weakness, blunting of the
NBIZHEVWTHEIEEDTEEDIERIELS;30% ZFFiED |memory. These are followed by unspecific symptomes of the
REZD#EM. MBFZEA/NI—VEE BIZIE, a2-5' 071> |digestive tract; increased liver size in 30 %, in late stages
DM, MFTILES—E OEM) ZEIIRERF X DZ AL |chronic hepatitis, accompanied by abnormalities of serum
SER DIEIR . LA /—IEIREEHY6%(Z : M BEEN IR B, protein pattern (e.g. increased a2—globulin, serum aldolase).
FERTERR IS X 4.4%. SRIZIE 3.6%. FIRIRMEAEIES RAYNAUD-syndrome in 6 %: vaso—motoric dysregulation.
BHOEZEIFERENSORAMICEYVATFENTHS. Contact dermatitis 4.4 %, sclerodermia 3.6 %, impaired thyroid
function.
Early effects are reversible upon removal from the intoxicating
environment.
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Exat (2) #HIRf CiEREMHY (2) valid with restrictions
S35 D I BT IR B0
Huels AG Marl Huels AG Marl
g EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
Ispra (VA) Ispra (VA)
5| FA Xk (GT3CHR) (323) (323)
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HERYESA
CASES
fEE
SR
HE T A FEAER
HMETHIV
R ERAREE
T—ARER %
HERE DB
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AT X SHERR T —4
HER

ra
#fatrEER
FIREE
LS
o
HRIEHESE
PVCAEETIZIHET AEEE (EHEFRFE)ICHITHER  |Summary of clinical signs, radiologic signs, hematologic signs,
RATR. MAHRFMAR . MRFMATE. LEDORR. XU |vascular
REABATR, FROBEBERVABRLEFHFROELE, signs, and histopathology in workers employed in PVC
e producing plants
ER (autoclave cleaners). Discussion of the pathogenesis and of
therapeutic
and preventive measures.
f5 |
[l
SER
3 (2) #HIRft CIEREMHY (2) valid with restrictions
{E581T D HIETAR L
Huels AG Marl Huels AG Marl
i EUROPEAN COMMISSION - European Chemicals Bureau EUROPEAN COMMISSION - European Chemicals Bureau
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HRTHFI T, BRI EIC208RAIEL 1=, h. The concentration of VC in the exhaled air was measured
every hour for 20 h after cessation of exposure.
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Results: Generation of decay curves. Comparison of the
exhaled air concentration after 1 h and the exposure
concentration provide evidence for saturation of the metabolic

ER (Baretta®T—AMBECETOCIZKYHEESNT=), pathways. Exposure concentration at which the metabolic
conversion rate is half maximal is 435 ppm (deduced by
ECETOC from Baretta™'s data)
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normally reach steady state values.
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Method: Analysis of thiodiglycolic (TdGA) acid in urine from 18
workers that were exposed to VC at the workplace.
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Results: Mean air concentration at the workplace: 0.14 - 7.0
ppm.

Excretion of TdGA 0.3 — 4.0 mg/| of urine. A significant
increase of the

metabolite occurs even at VC concentrations below 5 ppm.
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Workplace concentrations of VC dropped from values of
several 100 ppm (259 mg/ms) measured prior to the seventies,
including maximum values of several 1,000 ppm (2590 mg/ma),
to current levels of around 1 ppm (2.59 mg/ms).
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A significant increase of lung tuberculosis, carcinomas of the
stomach and colon, and hypertrophy of the prostate was
observed in a cohort of 1618 persons, formerly exposed to
VC/PVC. No angiosarcomas were observed.

The duration of VC exposure did not influence mortality rate.
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A chromos omal analysis on a 43—year old man with an
angiosarcoma of the liver revealed an increased aberration
rate. The man was occupied in a PVC manufacturing area for
13 years.
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Point mutations of c—ras genes were located in human
angiosarcomas of the liver associated with occupational
exposure to vinyl chloride (as cited in a review by Giri et al,,
1995).
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