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Forord

Grunnlagsdokumenter for fastsettelse av grenseverdier utarbeides av Arbeidstilsynet 1 samarbeid med
Statens arbeidsmiljoinstitutt (STAMI) og partene i arbeidslivet (Naringslivets hovedorganisasjon/
Norsk Industri og Landsorganisasjonen i Notrge) 1 henhold til St#rategi for utarbeidelse og fastsettelse av
grenseverdier for forurensninger i arbeidsatmosfaren. Dette dokumentet er utarbeidet ved implementering av
kommisjonsdirektiv 2017/164/EU fastsatt 31. januar 2017.

EU-ridets direktiv 98/24/EC (Vern av helse og sikkerhet til arbeidstakere mot risiko i forbindelse med
kjemiske agenser pa arbeidsplassen) av 7. april 1998 stiller krav om at EU- kommisjonen skal legge
frem forslag til indikative grenseverdier for eksponering av visse kjemikalier som medlemslandene ma
innfere pa nasjonalt niva. De nasjonale grenseverdiene kan vare hoyere enn de som star oppfort i
direktivet, dersom et medlemsland mener at det er nodvendig av tekniske og/eller okonomiske hensyn,
men landene bor nxerme seg den indikative grenseverdien. Direktivet stiller krav om at indikative
grenseverdier vedtas gjennom kommisjonsdirektiv.

I Norge ble de indikative grenseverdiene innfort som veiledende administrative normer. Da nye
Arbeidsmiljoforskrifter tradte 1 kraft 1.1.2013 ble de veiledende administrative normene forskriftsfestet
1 forskrift om tiltaks- og grenseverdier og fikk betegnelsen tiltaksverdier. I 2015 ble begrepet
«grenseverdi» for kjemikalier presisert og begrepet «tiltaksverdi» for kjemikalier ble opphevet i forskrift
om tiltaks- og grenseverdier. I vedlegg 1 til forskriften ble det innfort en tydeliggjoring av
anmerkningene.

Arbeidstilsynet har ansvaret for revisjonsprosessen og utarbeidelse av grunnlagsdokumenter for
stoffene som blir vurdert. Det toksikologiske grunnlaget for stoffene i denne revisjonen baserer seg i
hovedsak pa kriteriedokumenter fra EUs vitenskapskomité for fastsettelse av grenseverdier, Scientific
Committee for Occupational Exposure Limits (SCOEL). SCOEL utarbeider de vitenskapelige
vurderingene som danner grunnlaget for anbefalinger til helsebaserte grenseverdier, og disse legges
fram for kommisjonen.

Statens arbeidsmiljeinstitutt (STAMI) ved Toksikologisk ekspertgruppe for administrative normer
(TEAN) bidrar med faglige vurderinger i dette arbeidet. TEAN vurderer og evaluerer de aktuelle
SCOEL dokumentene, presiserer kritiske effekter og vurderer behov for korttidsverdier ut i fra den
foreliggende dokumentasjonen. Videre soker og evaluerer TEAN nyere litteratur etter utgivelsen av
dokumentet. TEAN bruker kriteriene gitt i SCOEL’s metodedokument, "Methodology for the
derivation of occupational exposure limits: Key documentation (version 7, June 2013)”. Dette er
inkludert i TEANs Metodedokument del B (Prosedyre for utarbeidelse av toksikologiske vurderinger
for stoffer som skal implementeres i det norske regelverket for grenseverdier etter direktiv fra EU-
kommisjonen) utarbeidet for denne revisjonen.

Informasjon om bruk og eksponering i Norge innhentes fra Produktregisteret, EXPO databasen ved
STAMI og eventuelle tilgjengelige méledata fra virksomheter/nzaringet.

Beslutningsprosessen skjer gjennom dreftingsmoter der Arbeidstilsynet, Naringslivets
hovedorganisasjon/Norsk Industri og Landsorganisasjonen i Norge deltar, samt otienteringsmoter og
offentlig horing. Konklusjonene fra horingen med forskriftsendringer og nye grenseverdier forelegges
Arbeids- og sosialdepartementet som tar den endelige beslutningen.
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Innledning

Dette grunnlagsdokumentet omhandler vurderingsgrunnlaget for fastsettelse av grenseverdi for 1,1-
dikloreten. Innholdet bygger spesielt pa anbefalinger fra Scientific Committee on Occupational
Exposure Limits (SCOEL) i EU for 1,1-dikloreten’ (se vedlegg), samt vurderinger og kommentarer fra
Toksikologisk Ekspertgruppe for Administrative Normer (TEAN).

1. Stoffets identitet

1,1-dikloreten og dets molekylformel, synonymer av stoffets navn, stoffets identifikasjonsnummer i
Chemical Abstract Service (CAS-nr.), European Inventory of Existing Commercial chemical
Substances (EINECS-nr. el. EC-nr.) og indekseringsnummer (Indeks-nr.) er gitt i tabell 1.

Strukturformel av 1,1-dikloreten er vist i figur 1.

Tabell 1. Stoffets navn og identitet.
Navn 1,1-dikloreten
Molekylformel C:HCL
Synonymer 1,1-dikloretylen, vinylidenklorid,
CAS-nr. 75-35-4
EC-nr. 200-864-0
Indeks-nt. 602-025-00-8

CI\C_C’{H
\
CI/ H

Figur 1. Strukturformel av 1,1-dikloreten’

2. Fysikalske og kjemiske data

Det vises til tabell 2 for fysikalske og kjemiske data for 1,1-dikloreten.

Tabell 2.

Fysikalske og kjemiske data for 1,1-dikloreten.
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Kjemisk formel C.HCl,

Molekylvekt (g/mol) 96,94

Fysisk tilstand Fargelos vaske med en sot lukt.
Luktterskel (ppm): 500-1000

Smeltepunkt (°C) -122

Kokepunkt (°C) 32

Flammepunkt (°C) -17 (closed cup)
Selvantennelsestemperatur (°C): 530

Eksplosjonsgrenser (%): Nedre (UEL); Ovre (LEL): | 5,6; 16

Loselighet i vann (25 °C) 2,4

Loselighet i andre lesemidler Loselig 1 de fleste organiske losningsmidler

Fordelingskoeffisient n-oktanol/vann (log Kow)*  |2,13”

Damptrykk ved 20 °C (kPa) 06,5

Damptetthet (ait = 1) (g/cm’) 3,25

Tetthet (20 °C): 1,2129

Omregningsfaktor (20 °C, 101 kPa) 1 ppm = 4,0 mg/m> 1 mg/m3 = 0,25 ppm

“Feil verdi i SCOEL dokumentet
* Hansch, C., Leo, A., D. Hoekman. Exploring QSAR - Hydrophobic, Electronic, and Steric Constants.
Washington, DC: American Chemical Society., 1995., p. 4]

2.1 Forekomst og bruk

1,1-dikloreten framstilles fra 1,1,2-trikloretan eller ved termisk dekomponering av 1,1,1-trikloretan
(metylklororform)'. Stoffet er et intermediat i dannelse av to hydrofluorkarboner (HCFC-141b og HCFC-
142b), 1 produksion av kloracetylkloride og i produksjon av polyvinylidenklorid (PVDC - polymerer,
lateks og harpiks). PVDC-polymerer produseres som emulsjoner, som opplesningsmidler (pudderform)
til overflatebelegg and harpiks ved ekstrudering. PVDC kopolymerer med innhold av 1,1-dikloreten pa
79-90% brukes i fukt- og dampsperrer (film), and film brukt i matinnpakning. PVDC kopolymerer med
1,1-dikloreten innhold pa 10-70% brukes i flammehemmende produkter. Andre forbrukerprodukter
som inneholder PVDC inkluderer ogsa PVDC-lateks som brukes til baksider pa tepper og dekker pa
fotografisk film.

3. Grenseverdier

3.1. Navaerende grenseverdi

Navarende grenseverdi i Norge for 1,1-dikloreten er: 1 ppm, 4 mg/m’ fastsatt i 1989.
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3.2. Grenseverdi fra EU

Den europeiske vitenskapskomiteen, SCOEL foreslar for 1,1-dikloreten i sitt kriteriedokument fra
2008: IOELV (Indicative Occupational Exposure Limit Value): 2 ppm, 8 mg/m’. De foreslar ogsi en
korttidsverdi (STEL) pa 5 ppm, 20 mg/m’.

3.3. Grenseverdier fra andre land og organisasjoner

Tabell 3 nedenfor angir grenseverdier i andre land, med kilder angitt som fotnoter under tabell.

Tabell 3. Grenseverdier for 1,1-dikloreten fra andre land og organisasjoner. L.and og
organisasjoner som ikke har grenseverdier er merket med -.
Land Grenseverdi Korttidsverdi Anmerkning
Organisasjon (8 timer) (15 min) Kommentar
ppm, mg/m3 ppm, mg/m>
Sverige! 5,20 10, 40 V (veiledende korttids-verdi)
Danmark? 2,8 - -
Finland3 2,8 5, 20 -
Storbritannia* 10, 40 - -
Nederland® 2,8 5, 20 -
ACGIH, USA® 5,20 - -
NIOSH, USA® - -
Tyskland, MAK® 2,8 - II(2)(Stoff med systemisk effekt)
Tyskland, Myndighetene’ (2,8 - Y (Risiko for reproduksjonsskade
liten hvis grenseverdier overholdes)

! Arbetsmiljéverkets Hygieniska grinsvirden AFS 2015:7,

graensevaerdi-for-stoffer-og-mat.

arbejdstilsynet.dk/da/regler/at-vejledninger/go/c-0-1-

3 Social og hilsovirdsministeriet, HTP-virden, Koncentrationer som befunnits skadliga, Helsingfors, 2016,

http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/79110/STM 9 2016 HTP-

varden 2016 Ruotsi 22122016 NETTLpdf .

4+EHA40 andre utgave, 2013, http:

www.hse.gov.uk/pubns/priced/eh40.pdf

Shttp://www.ser.nl/en/oel database.aspx;

http://www.ser.nl/en/grenswaarden/2%20butyne%0201%204%20diol.aspx

¢ Guide to occupational exposure values compiled by ACGIH, 2017.

7Baua, TRGS 900, oppdatert 2016, https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische-

Regeln/Regelwerk/TRGS /pdf/TRGS-

900.pdf;jsessionid=439FFF321DEF2323E60F868CDOSEICD3A.s1¢2?

blob=publicationFile&v=2

*

3.4. Stoffets klassifisering

1,1-dikloreten et i henhold til CLP Forordning (EC) Nr. 1272/2008 Annex VI, tabell 3.1 (Liste over
harmonisert klassifisering og merking av farlige kjemikalier klassifisert og merket i ulike fareklasser, med

faresetninger og koder), som gitt i tabell 4 nedenfor.
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Tabell 4. Fareklasser, farekategori med forkortelse, merkekoder og faresetninger for 1,1-

dikloreten”
Fareklasse, Farekategori, Forkortelse | Merkekode | Faresetning
Akutt giftig, kategoti 4 (Acute Tox. 4) H332 Farlig ved innanding
Kreftframkallende, kategori 2 (Carc.2) H351 Mistenkes for 4 kunne fordrsake kreft
Brannfarlig vaske, kategori 1(Flam.lig.1) H224 Ekstremt brannfarlig vaeske og damp

*CLP ((Forotdning (EC) Nr. 1272/2008), http://www.miljodirektoratet.no/Documents/publikasjoner/M259/M259.pdf
https://echa.curopa.cu/information-on-chemicals/cl-inventory-database

3.5. Biologisk overviking

For a beskrive grad av eksponering for forurensning i luften pé arbeidsplassen kan man anvende
konsentrasjonen av forurensningen i arbeidstakerens urin, blod eller utindingsluft, eller annen respons
pé eksponeringen i kroppen. EU har satt verdier for dette, kalt biologisk grenseverdi (BLV).

SCOEL har ikke fremmet forslag til biologisk grenseverdi (BLV) for 1,1-dikloreten.

4. Toksikologiske data og helseeffekter

4.1. Anbefaling fra SCOEL

EUs vitenskapskomite (SCOEL) har utarbeidet kriteriedokumentasjon' for 1,1-dikloreten datert mai
2008 hvor de anbefaler en grenseverdi for stoffet lik 2 ppm, 8 mg/m’, og en korttidsverdi (STEL) p4 5
ppm, 20 mg/m’, se vedlegg.

4.2. Kommentarer fra TEAN

SCOELs dokument er fra 2008 med siste referanse datert 2003. Dokumentet bygger pa IPCS-
monografier fra 1990 og 2003, MAK-dokument fra 1997 og IARC-monografi fra 1999. Det er gjort

sok 1 Toxline og Pubmed uten funn av supplerende litteratur etter SCOELs dokument. I tillegg er det
innhentet data/informasjon fra MAK (2001)” og ACGIH (2001)°, IARC (2017)* og N'TP (2015)°.

1,1-Dikloreten metaboliseres raskt under dannelse av reaktive metabolitter med pafolgende
sekundarreaksjoner. Oksidasjon med enzymet CYP2E1 ser ut til 4 spille en hovedrolle.

Hoye nivaer av CYP2E1 i enkelte celletyper i nyre, lever og lunge kan trolig forklare at det er i disse
organene man finner de mest alvorlige skadene. Hoy eksponering for 1,1-dikloreten kan temme
cellulere lagre av glutation, som er et viktig molekyl for beskyttelse mot oksidative skader. Det er ikke
pavist noen vesentlig bioakkumulering ved eksponering for 1,1-dikloreten.

De kritiske effektene av eksponering for 1,1-dikloreten er lever- og nyretoksisitet. Stoffet kan ogsa virke
irriterende pa oyne og luftveier ved hoye nok konsentrasjoner. Ved ekstreme konsentrasjoner kan det
ha narkotisk effekt. NTP-rapporten (2015) om 1,1-dikloreten viser sikker karsinogenisitet i rotter og
mus. Pa grunnlag av denne rapporten fornyet IARC sin vurdering av stoffet i 2017 (monografi 119) og
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konkluderer med klassifisering i gruppe 2B (mulig kreftfremkallende for mennesker) pa grunnlag av
dyreforsok alene. Det er ikke pavist at stoffet er genotoksisk i in vivo forsek.

Pa bakgrunn av nyere kunnskap om kreftfare ved eksponering for 1,1-dikloreten, mener TEAN at den
eksisterende 8-timers grenseverdien som gjelder for Norge kan opprettholdes.

SCOEL foreslar en korttidsverdi basert pa en overskridelsesfaktor, uten a presisere grunnlaget. TEAN
mener det er et behov for en grenseverdi for korttidseksponering for a beskytte mot eventuelle
irritasjonseffekter.

Data pa hudopptak mangler, men slikt opptak er sannsynlig ut fra stoffets fysikalsk-kjemiske

egenskaper. TEAN anbefaler hudnotasjon pa bakgrunn av sannsynlig hudopptak.
Det bor ogsa vurderes om stoffet skal gis anmerkning for kreftfare.

5. Bruk og eksponering

5.1. Opplysning fra Produktregistret

Data fra Produktregisteret er innhentet oktober 2016, og inneholder opplysninger om mengde og bruk
av 1,1-dikloreten. Stoffet inngar 1 kun 4 deklareringspliktige produkter i Norge med netto maksimal
mengde av 1,1-dikloreten under 0,4 tonn. Pa grunn av dette kan det ikke framlegges detaljert oversikt

over bransjebeskrivelser med tilherende bransjekode for disse produktene.

1,1-dikloreten inngar kun i meget sma mengder produkter som brukes innen produksjon av metaller,
bygg- og anleggsvirksomhet, og i bilverksteder i Norge.

5.2. Eksponering og maledokumentasjon

Eksponeringene i arbeidslivet i Norge oppgis hovedsakelig 4 som beskrevet i avsnitt 5.1

5.2.1. EXPO- data

Det er ikke registrert malinger av 1,1-dikloreten i STAMIs eksponeringsdatabase EXPO.

5.2.2. Provetakings- og analysemetode

I tabell 5 er anbefalte metoder for provetaking og analyser av 1,1-dikloreten presentert.

Tabell 5. Anbefalte metoder for provetaking og analyse av 1,1-dikloreten.
Provetakingsmetode Analysemetode Referanse
Kullror Desorpsjon m/GC-FID OSHA-metode™

*FID: Flame lonisation Detector (Flammeionisasjonsdetektor)
“ www.osha.gov/dts/sltc/methods /toc.html
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6. Vurdering

De kritiske effektene av eksponering for 1,1-dikloreten er lever- og nyretoksisitet. Stoffet kan ogsa virke
irriterende pa oyne og luftveier ved hoye nok konsentrasjoner. Ved ekstreme konsentrasjoner kan det
ha narkotisk effekt. Ny korttidsverdi bor derfor innferes for 4 beskytte mot eventuelle akutte effekter
og irritasjonseffekter. Stoffet er klassifisert som akutt giftig, og farlig ved innanding.

IARC (2017) vurderer stoffet som mulig kreftfremkallende for mennesker (gruppe 2B), mens SCOEL
har plassert 1,1-dikloreten i karsinogengruppe C. Ut fra helsefaren med stoffet vurderes at det ikke
grunnlag for a endre navarende grenseverdi, sarlig pa grunn av de systemiske, nevrotoksiske og mulig
kreftfremkallende egenskapene ved stoffet, men ogsa av hensyn til ovrige helseeffekter av 1,1 -
dikloreten, og bruk og eksponering i Norge som er meget begrenset. Dette framgar av avsnitt 5, og
eksponeringen 1 Norge er ogsa ukjent (ikke kartlagt av berorte bransjer).

Fa antall bransjer og virksomheter er berort av endringer 1 grenseverdier, herunder ny korttidsverdi og
nye anmerkninger om hudopptak (H) og kreftfremkallende (K) som anbefalt. Den norske
grenseverdien har vert gjeldende siden 1989, og Arbeidstilsynet har ikke hatt noen innspill til endring
av grenseverdier fra noen parter for 1,1-dikloretan i de ar den har vart gjeldende, og niva av
cksponering er ikke kartlagt 1 Norge. Nivd av forurensninger onskes ogsa, og skal 1 henhold til norsk
arbeidsmiljolovgivning sekes redusert til et minimum.

SCOEL foreslar en korttidsverdi basert pa en overskridelsesfaktor pa 2.5, uten a presisere grunnlaget.
TEAN mener det er et behov for en grenseverdi for korttidseksponering for 4 beskytte mot eventuelle
irritasjonseffekter. Ogsa stoffets akutte egenskaper (giftighet) legges til grunn for forslag om ny
korttidsverdi (S) for stoffet. Ut fra at grenseverdien i Norge er lavere enn SCOEL’s anbefalte verdi, og
at det ikke foreligger et dokumentert grunnlag for fastsettelse av korttidsverdi, foreslas at en noe hoyere
overskridelsesverdi (3) benyttes som basis for forslag til ny korttidsverdi.

7. Konklusjon med forslag til ny grenseverdi

Pa bakgrunn av den foreliggende dokumentasjon og en avveiing mellom de toksikologiske dataene og
data om forekomst og bruk i Norge (dvs. tekniske og ekonomiske hensyn), foreslas at dagens
grenseverdi opprettholdes for 1,1-dikloreten, at det innferes ny korttidsverdi, og angis anmerkning H,
K, E ogS.

Forslag til ny grenseverdi:

Grenseverdi (8-timers TWA): 1 ppm, 4 mg/m’
Korttidsverdi (15 min.): 3 ppm, 12 mg/m’

Anmerkning: H (hudopptak), K (kreftfremkallende), E (EU har fastsatt grenseverdi for stoffet)
og S (korttidsverdi)
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8. Ny grenseverdi

Pa grunnlag av dreftinger med partene og heringsuttalelser ble ny grenseverdi for 1,1-dikloreten fastsatt
til:

Grenseverdi (8-timers TWA): 1 ppm, 4 mg/m’

Korttidsverdi (15 min.): 3 ppm, 12 mg/m’

Anmerkning: H (hudopptak), K (kreftfremkallende), E (EU har fastsatt grenseverdi for stoffet)
og S (korttidsverdi)
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Recommendafion from the Scienfific Commitiee on
Occupational Exposure Limits for

1. 1-Dichloroethene (Vinylidene Chiloride)

B owr TWA, 2 pprn [B mgrmd]
STEL (15 rrin] 5 pprn [20 /]
Motation -

SUBSTANCE IDENTIMCATION

1, 1 Dichonoetemre=

Spronyms 1L1-BCE 1, 1-dichiomoethylene=,  vinylidene chiodde, vinglidens=
dichioride ond VD

BHECS Mo 20-Ga4-0

CAT Mo Toao-4

Eol=culor formula 5H5C;

Eruchurdl formmusia H-_

Moleculor weight #d.94 grmol!
Coreersion foctor A 20FC and 1012 iPa 1 ppm = £0 mgdm?; 1 mgimd = 025 ppm
Bl Clozsificofion: F*, R1Z ¥a, BRI Corc Cagt. 3, R4D

This document i bosed on the Concise Infemafional Chemical Assessrment Document
[CACAD, 2004), the references thensin, the =ardier IPCS monogmoph (1790], DRG [1997),
ARC (1979 and sevenal shudies publshed since the CECAD ewaluafion.

EHr S CHEMIC AL PROPRETIES

A 2°C and 1012 Kb, 1, 1-dichioroethene |1,10CE] & o wolofie coloudess fguid with o
choroctensfic sseet odour. |t hos o meling point of -1222C and o boding poind of Z32=C_ }
b a lowe sobubility in wobher [2.5 giine ot 255C). The wopouwr pressure 5 &4.5 g ot 20FC
and s meosured Herry's low corstant & 23.2 Epaorrdimol ot 20=C. The vopour is denser
than air. The octaonolfesater partition coeficdent as log Powis 132
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1. Occurence fuse

1,1-0CE is produced by the defydrochionnahon of 1,1, 2 ndhlorefhaone n the presence of
mwcemss ose or by thermal -:Ia:-:mpn-sﬂ'i-:ﬂ-:-ﬂ 1.1-frichioro=thane [metnd chlonoform). 1.1-
DCE i an intermadiate used in the formafion of teo h:.-dr-:-:l'll-:-rﬂl.l-:-rn:l:l'l:-uﬂ (HCRC-141B
and HCRC-1420), in the produchion of chlorocehd chiorde and in the producton of
potrrinyidens chlonde (PYDC) polymers [lobex and resin). PYDC polymes ore produced
as emusons, a5 sofvent-soiuble powders for ocooting opplioohonrs and os resns for sdnusion
and co-esinusion. PYDC copolymers with 1,1-DCE confents of 7P-R0E are used in moishure
and vapow bomer coatings, and flmes used in food pockogng. PVDC copobmers with
1,1-DCE corternts of 10-70% are weed in fome mehorded products. Other consurmer
prociucts containing FVDC include PYDCAolex for copet bocking and phofogrophic fim
coolings.

SALTHOOS QOF RXFQIVEE MONTORING AND ANALIZE

The UK Heoith and Sofety Beecufee [2000] hos publshed o geneml method for the
samping of volglile ocrganic compounds in wordgploc= ar ond ther analysis by gas
chromatography that is sutable for 1.1-DCE [Methods for Defemminofion of Hozordous
Jubsionoes 98]

The UG Cccupofional Sofety ond Heolth Administrotion [CEHA) hos published o fuly
walidoted specific method ($8HA, 1980] for the mecsurement of 1,1-DCE in workploos air
The method invdwes collechion on charcoal hubes and analysis by == chromatography
(&CAD) el = e of il gquartification i o2 mig i

(0135 ppm| bas=d on o3 L sample.

The LE Hotional Irstihute for Socupofional Health ond  Sofely (MICEH] Anabytical BMethod
1015, mswe 2 [MICEH. 1994 also imvolees collsction on chorcoal tubes ond onalyss by
GIZ/RD. The fimit of defection & stofed a: 7pg ond the method ho: bean validoied for
concentrations of 7-10 mgfmiin arr.

There are no well voldohed methods of biclogical monitorng.
2 Health effects
2.1 Taxlcokinefics

The requtts of shedies in onimak indicoie thot 1,1-DCE is mpidly obsorbed following
evpoaune by inhalofion or ingeshon. There is no infomation albowt uptake throwgh the ddan,
but, given the low moleowar moss of 1,1-0CE and its pdrophobic nofure, i & lloshy fhot
demmal obscrption oocws (C3CAD, 2003].

Mot absorbed 1,1-DCE is ropidly metobolised fheowgh ceidotion by CYP2E], wio
D Eepoade, fo the rmoctive infermedictes 2,2-dichlicroocetaldehyds ond 2chloroocehd
chichide. Thess undengo secondory reoctions incduding osddotion, conpugothon with
giutathione (G3H] ond hydrobyss [s=e Agune 7). Celulor domoge obsereed in the ddney,
Inver @ind lung in animal experimendts & corsshent with the ligh conoentofiors of CYPFZE] in
certan  omll  types  within  these  fiooues. Bevobed lewels of =posue fo
1,1-3CE can couse depletion in cellulor shores of ghutathione. B showld be noted thort the
evpr=zion of the CYPIE] enoyme displays some interindividual ond infer-sttnic wonabiity
in humars [Bott =t al. 2002). .-'-n:.-lrgsl'edmnl'ﬂbd] 1-DCE that B not metobolsed is
exhaled and no sigrificant bicoccumulafion of 1,1-DCE ocours in fssues.
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Guantitatvee aralysis evecls morked differences in the amounts of thess metabolies
which ore produced by rok ond mice. Whensos the Gt metobolic potheaory o
monochioroacetic odd operotes o5 described aobose in the rot, in the mouse the G5H
conpagation & ropidy sotumfed ond lange amounds of monochioroocetic ocid, which
ocourrighes, ome socreted in the uine |[Jores ond Hotheoy 1978, Monochioroocetic
ocid, as fuch ol mutogenic (Molovells =t ol 19735, 5 mone towic in the ot than in e
moles |Jores ond Hotheay 1978]. Vinglidens chionde is more tomic in the movse than in
the ot (Maboni 1977) so that s hepatodomic effecs connot derfee from metabolbes such
as monochlonoc=fic ocd or it bregkdown products. In mice the s=cond medabolic
pathwsoy predominates, probalbly oz a result of higher ghdathione =poside frorsferose
activity [Hoyvokowo =t o 1974). This occounts for fhe foct thot Mocehdd-[2-
carbowyrmettnd) cysheine could be dedected in mouse unine bt not in ofs ond would also
explain why higher levels of 1, 1-dichioroethyene owde or chioroocehd chiohde are
available for reraction with DHA in mics [Hothesoy 1977, Waleer ond Hotbeeory 1977). An
incease in the levels of vinylidene chlorde or vimfdidens chionde metaobolites bound 1o
cell components & associabed with an increase in the severty of the hepotofomdcity
McEenna =t ol 1977, Shod et oi. 1977 b]. Poricuardy high levels of simdidens chionde
bound to fizus mocro-molecwles hove been found in the mouse ddney [McEenno =f ol
1977, thort ed al. 1977 bi.

Reactive

c H o®E |0 H metabeod e
e Ohetatkivme

E H L] TR |

il
1L-DCE
/ \ Fasmaegs ek
R ive .
| |H|.'Il:|il-|:-|| EHEE{_@ @C —'::_E?\/l
- T AIEH
Hydoly sk CLHC—COOH
richlomacetic acid
CH,Cl—COOH
+ Cibama i ooy 1 g B,

¥ fusher prEncesiing
HOOC-CH =5 —CH-COO0H
Thiediglyeolic acid
ithiadiacetic scid]

Figune= 1: Mefobolc potheeonys for 1, 1-dichlomethens [1,1-0CE]
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2.2, Bewte hoodclty
2.2.1. Human darka

The IPCE [1990] monogroph cies a report inking exposure to a high ooncertration of 1,1-
DCE =g, 14000 mg/md (4000 ppm, to ropid intodootion that con l=od fo
vncorsciousness. The anoesthetic e=feck from shod-term esposure were dofed fo be
shorHved.

The IPCE [1990) suggests that some odverse efieck thot howe been reported to b=
assodated with 1,1-0CE [Le. respingtory mbation, cronial nene discrdes and leuioodemmal)
may be due to confominants or to fhe shobilizer [p- methooyphenol] rather fan 1,1-DCE
itzedf.

232 Animal data

Limied dota fom single dose sqperiments in rots and mice vndedoken during fre 1970
cited by the SICAD (2008 indioghes that exposuress to concentrotiors betaesn 320 aond
25,000 mg/ma for betwesn 1.4 and 23 hours give fse to mortolity rofes of S0%. The CICAD
[2002] reporks Dw volues of 194274 mg'hg body weight in mice ond
1300 - 1,800 mg/ kg body weight in rots. & more recent shudy (Murabdharo = o, 2001
reporis an Ll=o of 86.200 mgfkg body weight in mots.

Acute exposure oy either inhalofion or ingestion keoads to domoge of the Peer, kidney aond
iCloro oells of the lung. Lver effects include increosed [eer emmpme lewels in serom, sevens
histopathological domoge  including dersption of bie conolculi, cytoplosmic
wocuoieofion and hosmomhogic necrosk, increased covalernt bonding of 1,1-DCE and
decnegsed ZEH-dependent meiobolizm of 1,1-0CE. These Feer effects anse in conjunchion
with severe depletion of G3H [(60%)] odsing from DCE-metolboiism. Kdney effects include
inoegsed Ddney weight, increosed bDlood urea nitogen ond coredotinine ond
histopaathological changes induding wocwolzotion, tubulor diofion ond necrosis of fhe
prosimal tuiowdes. Bieck on Clom oslls of the kng inchade estensive hishopathologicaol
chonges, repair of domage through cell prolferofion ond deplefion of GEH

2.3 Iritalion

The IPCE [1990] monogroph reports thot esposure to 1,1-DCE hos besn repoted fo couse
imiation of eye ond upper respiratory froct [of leveds os low os 100 mgim). Irtation has
ako besn repoded folowing Sdn cortoct. These affacks may haove bee=n ot leost partialy
due to the shobiizer p-methoyphenol.

Ther o= no recent reports of on osodotion betessn egposure to 1,1-0CE ond
respiratony or dermal mitaticn in bermoens or animals.

2.4, Sensifizalion

There & mo &ddence fhot 1, 1-DCE couses serghizoficn in burmons or in animols.

By 203

Soclhal Furcpe




LU o
syl Socisl ki o o
= amemrics fom B SondEc S B Lxxam Leh br | | -dowesiors ¢ i

21.5. Repeated dose oty
281, Human darka

Although 1,10CE hos besn in vse sino= the 1748k, thers ore relaghively few epords of
adverse effects and only one pubished epidemiolkogical shuedy.

Ot ef al |1974) shedied 138 wordoers exposed to conoentrofions of <5 to 75 ppm [20 to 26D
migirm] 1,1-0CE in the albs=nce of vinyd chlonde exposune., These worteers wenes insohred in
experimental or piot plant polymerzation operafions, in o monomer production process as
tank-cor keoders, or in o produchion plart marufocturing o morcfloment fibre. Crearal,
thers were no sSgniicont diferences in hosmotology, cliniod chemisiry, or morality
betasmen the sgposed cohort and the comnols. Two employess suffered hepotic domoge,
bt thizs could howe besn linked fo aloohol corsumption. Belgtivety e con be infered
from this shudy becouse of smal shedy so= and imited number of end-points saominesd.

n an unputished modolty sudy descriped by PSS |1990], Thies &t o [1977) folowsd up
A4 woromrs exposed to 1,1-0CE, for 610 hiday, 42 hiper week, for moes than sk months in
a 1. 1-0CE produchion ond polymeraobon plont. indhaduds wens esposed to an eshimaied
average 1,1-0CE concentrotion of 200 mgfmd [50 ppm) from 1935 to 1965 ond
suipseguently to an overoge levwel of opproeimofiely 40 mg'md (10 ppm) up fo 1975, Al
workers hod obo been exposed to vingl chionde and ocrgonifie sino= 1975, Mo excess
morbalty wos observed for conoers, infectious diseoses, cordiovosculor dissases, other
notual couses, or exdemal couses.  Inon vnpublished confirwotion of the some shody,
Eimisch =f al |1782] followed vup 535 persors exposed for more than & months with an
ﬂ.‘l‘rnni'ﬁdn'.-'-uugce:s.p-:n.rznfhc rz before 1945 of 200 mgfm? [50 ppmi| and found
sgniicant increose in -|:-:r|:|r|:-'-.'|:|5cLi-:r mortality. [PCE |1790) viewed the sgnificance of this
firding o= uncerfoin becouss of the smal shudy o= ond nodeguote coningl for
confounding exposunes, =g, virgl chionde and oorylonitrle.

n a further unpuiblshed shedy cited by IPCE [1900), Schmitz =t o (1979 found effects on
serum enzymes levels [gotomic codoocetic trorsominase, glutomic pyruvic frareaminas=,
and gamma-ghdamy frorepeptidas=| in 132 hweman subject exposed to 1,1-0CE bt
these efiect were unrslofed to the dunotion of Exposere.

282 Animal daka

The CICAD [2003] describes o single P-day inhaalion shudy in which mols, Guineo-pigs.
be=ogl= dogs, robbits ond sguimel monkceys wers sxposed confiruowsly to 1L1-DCE
[Prendengost =f o, 17567). The no effects evel [HOAR) for ver ond idiney domoge in al
the exnamined species wos 101 mgima with o losest observed affects level [LOAR ] of 47.2
ppm [13% mgf m]. In o hwo-yeor esperimmend |I.'.“-..lu5|-=-.‘-:| 1954]. rmole and femae
Iprogue-Diosiey rofs (Sporfaon subsiroin) were exposed to vinglidens chioride by inhaolofion
for 16 montts §o oss=ss chronic fmdcity ond oncogenic |potental of fe sebpect best
motenal. Irheim socrfices were pedformed of 1, 6, ond 12 months. Rols were exposed to
vinylidene chionde concenfmofions of 10 ond 40 ppm for & hefdaoy,
5 daysfessslr for the fist 5 weels of the shudy. Bosed wpon the absence of obserable
treatrent-relofed effects omong rots socrficed ofter 1 month of exposune, the ssposune
concertrations were increacsed to 25 and 75 ppm sinyidens chioride. Exposures wene
mhedniHﬁe&ecarterﬂrd‘inﬂ-ﬂmghﬂt 18th month of the shody after which the
surviving arimals were held until 24 months and then socrficed. Cylogenstic svwalssfions
wene performed on o seporoie group of animals, four nofsfoex, sxposed to 0, 25, or 75 PRm
winylidene chioride for & morths. Thees were no exposure-reoted changes in the
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porometers: mortdlity, oppeoranos ond demeanor, body weight dorha, clinical chemisiny
determinafions, hemoiologic evauations, winalyss, or oytlogenstic evduation of bone
mamow preparations. A torget ongon effect, chomocherzed by hepciocelulor fathy
chonge in the midzonal region of the hepaolic lobule which wos minimal in sevedhy, wos
obsersed in both mole and female rots of both the 25 and 75-ppm exposues groups as
=ary as the &-month inferim sooifice. The midzonal fotty chonge wos aglso obserqed of the
12-month socifice but no indicobion of progression of this l=sion in ether severdty or
incdence wos apporent. Dunng the lost & months of the shedy, ofter exposunes hod been
diecontinued, this effect was no longer decemible; thersfore this alteragtion wos considere=d
to e Py Pevesibbe. Sevenal furmours and|or fumour Hypes wene shofisfically increosed or
decregned in vinyidens chlonde -svpoeed rofs when comporned o their respechive comtrol
groups; none of these differences wens judged o be olfribudoble to VDE exposune.

Kice sxposed fo 200 mg/md for & hows per daoy, 5 doys perwesk showed signs of exdreme
todcity aofier only o few =gposres [Mofon =f o, 1965). The CICAD [2002) cites o
benchmork concentrotion for o 108 mesponse [BACH] of 15 ppm [59.9 mgi'mT] with o
lotpsmr corfiderce limit of 7.7 ppm [23.9 mgl'md].

The CICAD [2003| dso describes f0-doy govope shedies in mice and mofs underfoleen by
the Hofonal Tosioology Progrom [197562). Centrilobulor necrosis of the hver wos observed in
some onimals ot doses of 100 mgfkgfdoy |5 doysfesslk] or greoher. The HOAB wos
identifed oz 40 mgukgldoy or 2B.4 mgikglfdoy ofter odpsfing for 5 doys per wesk
evposune The LODEL waos identifed os 100 mgiiogiday or 71.4 mgfkgddoy affer odpusting for
5 daoysfwesk mcposune. A srmall §7-day study in dogs (Guast =f ol, 1983) found no efects ot
25 mgukg fdary. the highest dose investigobed.

n o more recent ?) doy govoge shudy, mofs receving L4000 mgfogidoy showeed
pronounced T depression and mome than haolf died before the and of the shody
(Miurglidbuoro =f o, 2001). Pots recefing 2,000 mgflgidoy ako showed CHE depression. At
bath E_.IIﬂ-l:rd 4. 000 mgilogf dary, animak showssd dechreases in bu-d'g.'weigl'rl'-:lrd'hnrderrl'
chonges in wine enzyme concoentrofions. Mo ocrgaon domoge or changes in snryme s=um
concentration were idenified The= HOAR al idemtified as

300 mgkgfday and the LOEL os 1,000 mglogidory.

n a tewo-pear study, male robs showsd minimaol hepofoceluar fotty chaonge ot
2D mgfkgiday and female rots showed smilar changes ot 14 mgliogi'doy. Mo evidence
was found of any abnormmality in feer fonclion. The FMOAEL wos 10 mguiogl'dioy inmale rods
and ¥ mgfkg/day in female rofs [oral dose). The coculoted BAMDw wos 6.6 mgflglday
with 0 lowser confidence imit of 4.5 mgflegiday [CICAD, 2003).

24 Mulogenicity

The in witro m..rlngeru-:rl"fnf'l TOCE & reviewed in the CICAD (200d]. 1,1-DCE couses gene
mudafions in micro-organisTs in the presence of exogenous acfeation. Most in wiro tests
with maormmalan cels hove shown no evidence of genetic fowcity, but no tests hove been
wndedoken fo detemmine chromosomal domoge in fhe mouse hmphoma system. Thene is
insuficient evidence fo confirn that 1,1-0CE is not genobomic.

n singke shudies in vivo, it did not indwce micronuclei or chromesomal olberafions in bone
mamow oF in fostol endtrocytes of mios, nor dominant lethal mutotions in mice or rats
[LARC T899,
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2.7. Carcinogeniclty
271, Humans

Bary workers exposed to 1,1-DCE hove oso experenced concument exqpogsune to wimyd
chichAde, o proven carcinogen thaot i ossocioted with ongicsorcoma of the lver, and this

oo imnited] opportunifies to invesfigote: the potential effects of 1,1-0CE In o sudy of 4,306
chemical wore=rs with exposunes o wp fo 17 dhemicals induding vimd chioide bethessen
1%42 and 1973, no associofion wos found bebvesn exposure [leve] nof speciied)| o 1.1-
CCE and angicsarcoma [Woosssler, 1981 ] or lung cancer [Wawmaweier =t o, 1981].

n the Of =t o [197E] shudy described above |see point 5.5, thers wos no exposure to
wvinyl chioride, and no excess of concers waos detecied. The shudy population was,
heowsemver, smal, followwp Nncomplete and the fime Snce fist exposure wos less fhan
15 years for more than 80% of the shudy populafion. The shudy therefore locked the posers
to reliobly defect an exmcess concer sk The Thiess =f of (1977 and Kdimisch =f ol [1782)
shudies described above found no sgnicont exoess of cancen. However, for workers who
hoad on esfimated owempge evposune in the yeos befors 19485 of 200 mg'm? [50 ppm)|., the
riumber of maligront fumours wos 12 compaored with 78 spect=d ond including &
bronchial corcinomaos compored with 2468-2048 evpected. Given the smoll sz= of fhe
ciohort and the confounding =fects of expoares fo vimd chiodde, the IPCE concluded that
these findings do not provide convincing svidence folink 1,1-DCE to cancer in humars

ARS (1999 hove concduded thot there s inodeguole evdenoce in humaors for fhe
carciragercity of 1,1-DCE and that 1.1-0CE is nod ciosihable o= fo i cooinogenicity to
hurnans [Growp ).

272 Animals

1,1-CCE hos been feshed for corcinogenicity in mice ond rots by ond odminisiofion and
inhalofion exposune, it mice by suboudoneocus odminisinofion and fopical oppicgtion ond
in harmsiens by inhalation. None of the publshed inhaohon shodies were corgstent with
current guidelines. o significont increase in lumours was found in sic shedies in nobs inowhich
animas were ssposed fo concentrotiors of wp o 1530 ppm [800  mgimd)]
& housfday, 5 doysfes=k] for vp to 52 wesks [reviewed by the CICAD, 2003). In one
shudy in mice, o dos=-relghted increose in the incdence of kidney odenocorcnomas wene
obsenred in male mice =xposed o 0, 10 and 25 ppm [0, 40 and 1700 mgim?] owver
a 12 morth perod. & dofisficdly sgnificont increas= in mormmar—ry corcinomas in femaoles
and pulmonary odenomas in male and femole mice wos unrelcfed to dose [Mafoni =f o,
1885]. Chher shudies in differsnd stroirs of mice of concentratiors of up to 220 mg/fr fgled
to detect an excess of tumouws [Moltoni & al, 19835; Lee =f o, 1978; Hong =f of, T931]. Mo
encess of fumours wos found in homsters esposed to 25 ppm [100 mgimd] for L5
doysfweek for 52 wesic [Mothoni =f al, T#85]. The induction of kidney humours in male mice
may b= g s=x and speciesspecific esponse reofed fo the sgpression of CYPZE] in the
lddney of male mice The CICAD (2000, howsver, concheded thot thers wos insufficient
evidence o conchsde that the obsersed efeck were nof relevont to the ossessment of
human health neis. Studies in mice and rots by orol odminstrofion gose negofive recuts
[CICAD, 703

n siirpairting shedes in f=male mice, 1,1-0CE showed octivity as on initiotor, but in o
shudy of repeaied skin oppiogtion, mo skin urmours occumed. Mo fumowr of the injechon
site wios seen in mice following repeoted subowioneous odministrotion ([CHCALD, 2003).
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ARS (1999 concluded thot fhere is mifed evidence in experimenial animals fior fhe
corcinogenicity of 1,1-DCE

58  Reproduchve toxiclty
Fartithy

There are no daofo relating to the effecks of 1.1-0CE on ferfiity. The CICAD [2002] reviewed
the results of o three genenotion shudy [Mitschle =f al, T9E&3], in which rots wene exposed 1o
1,JHBZE  in deinking-ewoder  with  infermed overoge e=gposures fo 9, 14 ond
30 mg'kgiday. Mo biclogicaly signifcant chonges in fediity ndex, overoges number of
pups per Her, overoge body weight of pups, or pup surdval of any exposure jup o
30 mgifleg/day|. There was o satistically non-sgnificont decn=os= in reonafal serieal in the
FZ2 and F3o e of dore ingesting 1.1-DCE from drinidng-eaoter. Hstopathologica
examination of tsswes of rofs exposed fo 1,1-0CE in fhe dinkdngesater in ubtero, during
laciation, ond postweaning revecled sight hepofocdkdor fotty change ond an
ocosnfughed hepafic lobwlor pattemn of o reverble notuee in the odult rofs. These efiects
were obsereed in the mid aond high dose groups in the F1 genergtion ond inooll groups of
the F2 generofion.

Deveiopmental foudoihy
Ho human dofo ore ovoilabie.

CICAD [2003) and DRG [1797] reviewed the ovailoble inhalotion shudies. B wos surmmaornzed
that exposures concentrations, which coused [fie or no moemal tosicity [inhaled 20 ppm
in rats and 80 ppm in roibbis, 200 pprm in the dhinkdng wotber in mofs), bod no =fect on
embrponal or foetal dewsloprment.

n ot evposed bo 1,1-0CE for 7 hows per doy on gesialion doys 615, there wos no
maternal foeicity or effect on embreo or fostal devslopment ot 20 ppm [0 mgiirma).
Motemal todcity wos observed of 30 aond 160 ppm 220 and &40 mgfmd] [sgrificontiy
reduced weight goin] and also o dofisfically sgrificont increosed incidenos of wovwy ribs
and dedoyed osshicafion of the skull, rrgarded os an embryotosic effect. Mo ferofogenic
effects wens seen ot any exposune [Kumoy =t o, 1977).

n mice axposed fo 1,1-DCE for 22-22 hows soch doy on gestofion doys &-14, complete
earty rescepfion of the [Hers wos observed ot 20 ppm [120 mgimf]. A 15 ppm
[&0 mgi md], thers wos no evidenoe of motemal tosicity, no decreose in foetal body
waeight, ond no decreoss in the percentoge of vioble fostuses but there waos o shatisicaly
sgnificont increase in the numiber of foshuses with incomplete sosdetal oeshoaotion. Mo
sgnificant increoses in the mean number of foshuses per iHer with hypdrocephakes
oociuded nosal possoges, microphihalmio, cleft polofe, smal ver, ond hydronephross
were olso obemreed [Short et o, 1977).

n rabbits =xposed for 7 hours per doy on geshofion daoys 618, thers wos no mobemal
tawacity ond no =fe=ct on embryo or fosfol devstoprment ot B0 ppmi [Z220 mgd'm)- Maobemal
tawdcity ond o mared increase in the incidenos of resorplions per Her were obsersed of
160 pprmi [6£23 mgy' mA]. Thers waos also o sgnificont change in the incidence of sevwerol

minor slosletal voriotions bud no terotogenic effects [Kumoy =t o, 1977).

The CICAD [2003) glso reviewed severmal oml shodies. Mo terobogenic efects or maotemal
taudcity weere c=en in rots expossd on gestotion days 615 ot 40 mglfkgiday in drnking
waler |Fumay =f al, 1979]. In nots exposed to wp to 168 mgfkgl/day 1.1-DCE both befonre=
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and ofter mating, thers wos o shotishically sigriicont increose in e percerfoge of
foehumes with cordioc changes. Mo effeds wers sesn when sxposune waos imited to befone
mating [Cowson =t al, 19%3]. Cordioc fissee is nof gpenenlly cornsder=d fo be o fisswe with
sgniicant potenfiol for mefobolsm of wenobiolics ond the CICAD concluded that thene
was irsuihicent evidence to demorsinote: the obsenved cordioc chonges were coused by
evpoaure o 1,1-0DCE

RECOMMENDATION

1,1-C6CE i ropidly absorfbed folowing inhalofion and oml exposure and is also Bosty to be
absorited through Hhe skin.

Ehord-term human exposure fo very high concenirafions of 1,1-DCE (4000 ppm [14.,000
mg/rm]| con couse newotodc effeck leoding to uncorsciousnes. The few shodies of the
long-term effects of 1.1-DCE sxposure in the worploce imvohee smal rumbers of wodoers,
hiove insufficient folow up ond/or ore complicated by corfounding sxpasunes to other
cherricals (CHt ef o, 1978, Thiess &f al, 1977 KEmisch ef of 1982; 3chmitz =t al, 1979). Thes=
studies are not parficulorty informative about the rgks fo boermon healthe

1,10CE & metobolzed to eoctive infermmedigtes that couwse depletion of ghubothicne
stores. The organ tosicity of 1,1-00CE & oty conmecied with this mefobolic octivaofion.

The resufls of animal expeiments indicahe that the main tanget orgors for 1,1-0CE are the
Irver, kidrey ond Claora csdls in fhe lung ilﬂunrl =f al, 1984; Moloni =t o, 1985]). In o
subbchronic (#0 doys] shudy in rats, guinea pigs, dogs, mbbits and monioeys, o HOAB of 25
ppm [131 mgimd] and o LOAEL of 47.2 ppm [187 mgimd] wens reporfed for Feer ond
ddney effeck following confinuous exposure fo 1,1-DCE This & compatible with the reaults
of o teo-year shudy in rorts [Guast =t al. 19348). In this sudy, the lowest effect cbsered wos
a mirimal hepoiocslkdar fofty change in the midzonal reg'nﬂ-:lfH'ehepaﬁl: looude, which
appe=or=d ofter & months of the shudy|é housidoy, 5 doysfweek], ond which waos
compisfely reversible wvpon cescfion of esposure. This ocowred ot 25 ppm
[100 mgd mf] exposure. In o teo year shudy inowhich rots were sxposed to 1,1-DCE in
drirkirg waoher, the MNOAEL for ver o=ll chonges wos § mglfkgidoy ond the LOAHE,

14 mglkg/fday.

Them= i insufhcient =ddence o determine whether 1 1-08CE cowses concer i Formons.
Thes= is imited evidence that # moy couse concer in animaok. In o single inholofion shady,
mak=, bt mod femaols, mice showed o doss-dependent inoreos= o dney
odenocarcinomas. Mo siofshodlly signiicont increase in concer fsc bos been observed in
wiher species or ofther sroins of mice.

The point of deporbe for seling an OB = hepoio- ond rephrofocdciy, ot on
evpesirmertaly well estabished LOAR of 25 ppm [100 mgi'md] (see above|. The mefobolic
towdhicotion process of 1, 1-DCE & medioled by CYPIEL, which shows oconsiderable
woriabiity of ermmpme sxpresion in hbemaors. Corsidedng such possble inherindividual
wariability in toxicity fo bermons and the LDAB o5 o point of departues=, an OB [&@ b TWA] of

2 ppm |6 mgfmr] & proposed. With on excwsion foctor of 2.5 0 proposed TR (15 min) B 5
ppmi [20 mgfma], which remains reosonably dose to the MOAR.

Adhvere affects on ferfiity, =mbryo aond fostad development in animals have only been
observed ot doses that couse motemal tomicity. With this respect, the proposed OBR
provides on odequahe margin of saofethy.

Al these levels of exposues, onalylical dificulties are nof expeched.
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Al body tempenstues, 1,2-0CE & in the goseous state. Therefore, o rdewand tdn absompfion
wnder conditiors of indusinal vse oppears not liksdy.

Soclal Eurcps

P

by 0



S o
Smaioymed, Socil 5w o e aion
= iric s fom Ba St Comm B o - txum Lsdh b | | dohweaiars e eyidew i

REFERENCES

Bolt HR, Roos PH, Thier B [2003) The cyhochnome P-4350 sosrmmpme CYPZE] in the biologica
processing  of industicl chemicck: corsegquences for oooupohoncl ond
ermvirormerhal medicine. Int Arch Cocup Brvieon Health Féc174-185

CICAD [2003) see: IPCS (2002).

Dowson BV, Johnson PD, Goldberng 3, Ulreich JB. [19%3]. Cordioc terotogeresis of
haoge=naled hydrocorbon-contominaded dhinkdng woler. Joumnal of the Americon
Colege of Cordiclogy; 21:1£36-1472.

DFE [1997] Vimdidens Chiorde. In: Oocupational Tosicants, Crtical Dobo Eealuafion for
KAE Vaolues and Clossficofion of Corcinogers, Violume 3, pp. 109-137. WILEY-VCH,
Weinheim

Hoyolowa T, Lemohisw BA, Uderfiend 3 [1¥74) Studies on glutothione-5-arene coidos=
tmrsfenose — o sensitive ossoy ond parhal pushicotion of the erzpme from shesp Peer”,
#rch. Biochem. 142, 223

Hong 8, Winston JM, Thomburg P, Lee O, Woods J3. [1981). Follow-up shudy on fhe
corcinogenicity of vimd chioride aond vinylidene chioride in robs aond mice; fumor
incidence ond modolty subseguent to exposuree. Joumal of Towioology ond
Errvirommenial Heabth; 7700024,

ART [1999). Vimdidene Chlioide.  Inc Infemational Agency for Ressarch on Concer. Re
evolugtion of some organic chemicak, hydmozine, ond hypdrogen percxide [port 3.
Lyon: BARC. (lARC Monogrophs on the Brolugtion of Carcimogenic Risks fo Homaons,
Volume 71): 11482-1180.

PCS (2008). 1,1-Dichoroethen=  [Vinyliden= Chiorid=]. Concise Intemafiona Chemical
#zsmerment Document 51.

PCS. [1990] Vimylidens chlonde. Geneva: WHOD.  [Infemofional Progromme on Chemical
Zafety. Evironmendol Health Criferia 100].

Jones BE, Hothwesay DE [1976] Differences in metobolism of vimdidens chionde behasen
mice argd rots, Be. J. Concer 237, 411

Eirmisch JH., Link R, Stociosr W, Thisss AN, [1982] Inwesfigation of the modolty of workens
predominantty esposed to virglidens chiofde. It Proceedings of the MMedichem
Congress, Pons, 1782

Le== 5, Bhandar JC, Winston JM, House 'WEB, Dixon BL, Woods J3. [1976]. Corcinogenicity
of wimd chiofde and svimfidens chionde. Joumal of Tosicology and BEwironmental
Heolth; 24:15-30.

Malovedl= C, Bartsch H, Barbin £, Camues AWM, Monfesono B, Croiy A, Jooquignon P [1975)
KMutogenicity of vimd chonde, chioroethyenecxide, chioroocetoldebyd= ond
chionoethanol”, Bochem. Biophys. Bes. Commun, &3, 243

Kgfion C [1977] Recent findings on the corcinogenicty of chicAnofed olefins, Bviron.
He=alth Permpect. 21, 1

ey ST

Secial Furcps

B



Lutramn T
ey, Gocl &y o redaon

= amemic s fom e Sont S :—hmE Exnmy Ly b I-d-:l'm-lr!m:b'hl

Moboni C, Lefemine &, Coffi G, Chieco P, Poh=la V. [1735]. Bopedimenial recearch on
vingliderne chiofide cocinogensss. Inc KMaltoni C, KMelmaon KMA, =ds. Archives of
res=arch on indusiiol corcinogeness. YVoleme Il PAincedorc Princedon  Scientific
Publeher.

EcEenna M, Wolonobe ¥PG. Gehing PJ (1577 Phomocokinefics of vinglidine chiodde in
the= rat, Evviron. Heolth Pespect. 21, 99

Muralidhara 3, Romonathon B, Mehba 36, Losh LH, Acosta D, Broeckner JY. [2001]. Acute,
subocute, ond subchronic ool todchy shudies of 1,1-dichlomoethones ook
appiootion to isk evoluobon. Todcologiool Jciences; &d:135-435.

Moy R, Mischice KD, Rampy LW, Scheeetz BA |1979). Embryotosicity and fefoboxicity of
inhaled or ingesied vinglidens chionde in rots ond moboits. Tosoology ond Appled
Phaomocobogy; 47188202

HICEH [LE Mofional Insffute for Oooupational Health and Safety] [1994). Analytical Method
10135 fjssue Z] fwears.cdo_gov/niosh].

Hitschle ED, 3mith FA, Geost JF Momis A, Schweiz BAL |1763). A fhree—genenofion not
reproductive toeicity shudy of vimglidenes chiodde in the dinking woter. Fundomental
and Appie=d Tokcology, 375—F.

HTP. (19&82]. Carcinogenesis bioassay of vim@idens chiodde in F244 mofs and B4C-3F1 mice
igovoge shudy]. Mordh Canclina: KTP. [NTF Technica Report Senes Mo, 225

iDEHA [LE Oooupdationd Safely and Health Adminisration] (1730, CEHA organic method
19 [wesnosha.gov].

iOdt MG, Fshbeck WA, Townsend JC, Schreider EL [1974). A he=olth dudy of employess
evposed to vingidens chiofde. Joumal of Cocoupational Bedicine; 18725738

Prendengast A, Jones BA, Jenking L) Jr, Segel J. [1947) Bfech on espermental animalks of
long-term inholotion of fichioroethdenes, corbon tetrochionde, 1,1, 1-fnchlomnethorse,
dichiorodiffvoromethane, ond 1, 1-dichioroetydens.

Toicol Appl Phammacol. 10270259,

Guast JF, Hurmishon C5, Wode CE Bdlard J, Beyer JE, Schwetz BW, Moms M8 (1733) A
chroric towicity and oncogeniciy stedy in nofs and subchronic tosiciy shedy in dogs
on ingeshed virgdidens chionde. Fundam Appl Towdool. 3:55-42

Guadt JF, Bckenno K, Bampy LW, Momis U [19848). Chronic towicity ond oncogenicity
stiudy on inhaed vimndiderns chionde in rots. Fundomentad and Appled Tokdcology,
dc 105144

Echmitz T, Thiess A, Penning E [197%). Inguiry info morbidity among wordesrs exposed to
virgliders chiofde (WD) and polyvinglidens chionde (PVDC)] In: [ Repod on the
Terth Anrwal Mesting of the Geman Cocupational Medicine Zocety  logether with
the Federofion of Industiol Employers Associations, Munsher, 25 Moy, 1977, ] [in
Gesman). Shutigort: Gentner Verdog

Ehod RO, Kinor JL, Peters P, Winshorn J8, Fenguson P, Unger T, Sowper M, Lee CZ [1977a).
The developmenial fodcity of vimdidens chiorAde inhaled by mfs and mice duing

by ST

2/

Seclal Eurcpse



SuopEn Corrsmen
tmaoymwd, Socml &% w e rd o
= am e om e Sondie Come Ba o Lxan Led br | | o i i

gestation. Report prepored by Midwest Reseanch Intemafional, Karsos City, MO, for
U3 Emvironmernhal Profechion Agency, Woshington, DC [BPA 5800677022 PE-281-713).

Zhort RD, Winston JM, Minor JL. Hong JH, Seiffer JB, Lee OO |19770) Tosicity of vingdidene=
chionde in mice and rots and its alteration by worous freatments. J Toscool Brviron
Health 2913,

Thi=ss, AN, Frentzelbeyme B, Pepning E [1979]. Mortalty shudy of vingliderns chionde
mipooed persors. I Heim ©, Kiion, DJ, =d. Procesdings of the Sth Medichem
Congress, don Froncsco, Sephemiper 1977 ZA0-275.

UK Heaolfh and Sofety Eweoufres. [2000|. Yololile ongonic compouwnds in ar. Sudbuny: HE
Boolks. |kethods for Defermination of Hozordouws Subshonces P6]. Pesw s gon o

Winesreder RJ_[1931). Epidemiclogic problems assodofed with sxposure fo sevemnl ogents.
Errviron Health Pespectives; £2:51-4.

Wnoseier, B, Smith, AH, Falk, H, Tyroler, HA. [196]] Brosss lung concer dsk in o synthefic
chemicals plant. Ewironmentad Health Pespeciiess; 41- 159-145.

ey ST

Social Europa

in



