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Forord

Grunnlagsdokumenter for fastsettelse av grenseverdier utarbeides av Arbeidstilsynet 1 samarbeid med
Statens arbeidsmiljoinstitutt (STAMI) og partene i arbeidslivet (Nringslivets 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 innfert 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 dreftingsmeter 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
tetrakloreten. Innholdet bygger spesielt pa anbefalinger fra Scientific Committee on Occupational
Exposure Limits (SCOEL) i EU for tetrakloreten' (se vedlegg), samt vurderinger og kommentarer fra
Toksikologisk Ekspertgruppe for Administrative Normer (TEAN).

1. Stoffets identitet

Tetrakloreten og dets molekylformel, synonymer av stoffets navn, stoffets identifikasjonsnummer 1
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 tetrakloreten er vist i figur 1.

Tabell 1. Stoffets navn og identitet.
Navn Tetrakloreten
Molekylformel CoCly
Synonymer Tetrakloreten, perkloretylen
CAS-nr. 127-18-4
EC-nr. 204-825-9
Indeks-nr. 602-028-00-4

Cl Cl

s

Cl Cl

Figur 1. Strukturformel av tetrakloreten'.

2. Fysikalske og kjemiske data

Det vises til tabell 2 for fysikalske og kjemiske data for tetrakloreten.
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Tabell 2. Fysikalske og kjemiske data for tetrakloreten.

Kjemisk formel CCly

Molekylvekt (g/mol) 165,85

Fysisk tilstand Fargelos vaske med eterlignende lukt
Smeltepunkt (°C) 22

Kokepunkt (°C) 121

Loselighet i vann (25 °C) Lite loselig i vann (15 mg/1)

Loselighet i eter og alkohol (20 °C) Loselig i de fleste organiske losningsmidler
Fordelingskoeffisient n-oktanol/vann (log Kow) 3,4

Damptrykk ved 20 °C (kPa) 1,9

Damptetthet (air = 1) (g/cm’) 5,7

Tetthet (20 °C) (g/cm’) 1,623

Omregningsfaktor (20 °C, 101 kPa) 1 ppm = 6,89 mg/m> 1 mg/m? = 0,145 ppm

2.1 Forekomst og bruk

Tetrakloreten produseres ved oksyklorering, klorering og/eller dehydrokloreringsreaksjoner av
hydrokarboner eller klorerte hydrokarboner i lukkede systemer. Den mest vanlige metode er klorering
av propylen og oksyklorering av 1,2-diklorethan. Hovedbruk av tetrakloreten er innen torr-rensing og
som kjemikalieintermediat. Annen bruk i EU er i metallrensing og ekstraksjonsprosesser. Mindre bruk
er som opplesning- og rensemiddel, og som ingrediens i varmeoverforingsmedia.

I EU regnes at rundt 164.000 tonn ble produsert i 1994, selv om Eurochlot’s” estimat over salg av
stoffet bare var 100.000 tonn tidlig pa 90-tallet, med fall til 80.000 tonn i 2004. Reduksjonen kan blant
annet skyldes mindre bruk, bedre emisjonskontroll, og mer (bedre) resirkulering av losemidlet.
Mengden tetrakloreten brukt i torrensing anses vare bare 10% i forhold til hva det var 20 ar siden.
“(http:/ /www.eurochlor.org/consumption).

3. Grenseverdier

3.1. Navaerende grenseverdi

Navarende grenseverdi i Norge for tetrakloreten er: 6 ppm (40 mg/m’) med anmerkning H, K og R,
fastsatt 1 2000.

3.2. Grenseverdi fra EU

Den europeiske vitenskapskomiteen, SCOEL foreslar for tetrakloreten i sitt kriteriedokument fra juni
2009: IOELV (Indicative Occupational Exposure Limit Value): 20 ppm, 138 mg/m’ og STEL (Short
Time Exposure Level) p4 40 ppm, mg/m’., og anmerkning «Skin.
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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 tetrakloreten fra andre land og organisasjoner. Land og organisasjoner
som ikke har grenseverdier er merket med -.
Land Grenseverdi | Korttidsverdi Anmerkning
Organisasjon (8 timer) (15 min) Kommentar
ppm, mg/m’ | ppm, mg/m?
Sverige! 10, 70 25,170 C (Kreftfremkallende), V (Veiledende
korttidsverdi)
Danmark? 10, 70 - H (hudopptak), K (kreftfremkallende)
Finland3 10,70 - -
Storbritannia* 50, 345 100, 689 -
Nederland® 20, 138 40, 275
ACGIH, USAS 25,170 100, 685 -
NIOSH, USAS - - -
Tyskland, MAKS 10, 69 - 11(2) (Stoffer med systemisk effekt), Skin, C
(Celil, bindende grenseverdi)
Tyskland, Myndighetene” |10, 69 40, 275 EU (grenseverdi i EU), H (hudopptak), Y (Liten
risiko for reproduksjonsskade hvis grenseverdier
overholdes)

1 Arbetsmll]overkets Hygieniska grinsvirden AFS 2015:7,

2 At Ve]ledmng, stoffer og materialer - C.0.1, 2007, https:

oraensevaerdi-for-stoffer-og-mat.

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

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

varden 2016 Ruotsi 22122016 NETTI.pdf .

*EH40 andre utgave, 2013, http:

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

5http:

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

http:

www.ser.nl/en/grenswaarden/2%20butyne%201%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=439FTFTF321DIEF2323FE60F868CDOSEICD3 A 5127

blob=publicationFile&v=2

3.4.

Stoffets klassifisering

Tetrakloreten er i henhold til CLP 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 1 tabell 4 nedenfor.
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Tabell 4.  Fareklasser, farekategori med forkortelse, merkekoder og faresetninger for tetrakloreten

Fareklasse, Farekategori, Forkortelse Merkekode Faresetning

Kreftfremkallende, kategoti 2 H351 Mistenkes for 4 kunne fordrsake
Carc.2 kreft

Farlig for vannmiljeet, kronisk, kategori 2 [ H411 Giftig, med langtidsvirkning, for liv 1
Aquatic Chronic 2 vann.

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

3.5. Biologisk overviking

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

SCOEL har fremmet forslag til biologisk grenseverdi (BLV) for tetrakloreten pa 0,4 mg/1 blod.

4. Toksikologiske data og helseeffekter

4.1. Anbefaling fra SCOEL

EUs vitenskapskomite (SCOEL) har utarbeidet kriteriedokumentasjon' for tetrakloreten datert hvor de
anbefaler en grenseverdi for stoffet lik 20 ppm, 138 mg/m’, STEL (korttidsverdi): 40 ppm, 275 mg/m’
og anmerkning Skin (se vedlegg).

4.2. Kommentarer fra TEAN

SCOEL-dokumentet er fra 2009 og er hovedsakelig basert pa et NEG-DECOS-kriteriedokument fra
2003 og DECOS-tillegg fra 2004. Siste litteraturreferanse er fra 2008. Det er innhentet evalueringer fra
ECHA (2014)% TARC (2014)°, ATSDR (2014)*, ECSA (2015)°, NTP-ROC (2016)°, MAK (2017) og
EPA (2017)®. Det ble i tillegg gjort sok i PubMed etter nyere litteratur.

Tetrakloreten absorberes lett ved inhalasjon, hudkontakt eller oralt. Stoffet metaboliseres langsomt, og
akkumuleres i fettvev som uendret substans. Eliminasjon skjer hovedsakelig (95%) ved utanding av
uendret substans. Pa grunn av den langsomme metabolismen, og lagring av tetrakloreten i fettvev,
anbefaler SCOEL biologisk grenseverdi ved testing 16 timer etter eksponering;

SCOEL vurderer effekter pa nyre og lever som kritisk effekt ved kronisk eksponering av forseksdyr,
mens den sentralnervese effekten av tetrakloreten blir vurdert som den kritiske effekten hos menneske.
TEAN vil presisere at den sentralnervese effekten bor betraktes som den kritiske effekten av
tetrakloreten.

VET 4


http://www.miljodirektoratet.no/Documents/publikasjoner/M259/M259.pdf
https://echa.europa.eu/information-on-chemicals/cl-inventory-database

SCOEL har basert sitt forslag pa en samlet vurdering av studiene som omhandler nevrotoksisitet, og
refererer til NEG-DECOS (2003).

MAK har i sin vurdering lagt vesentlig vekt pa en studie som viser sma, men signifikante effekter pa
VEP («visual evoked potentials» — nervesignaler utlost av synsstimuli — avleses ved hjelp av
elektroencefalogram (EEG)).

ATSDR har i et utkast til toksikologisk profil for tetrakloreten foreslitt et «minimum risk level (MRL)»
pé grunnlag av farvesynstester. MRL er et estimat for daglig eksponeringsniva av et stoff som mest
sannsynlig vil vaere uten sxrlig risiko for uenskede effekter. Denne verdien brukes ikke til 4 fastsette
grenseverdier.

Den norske grenseverdien (2000) ble ogsa i sin tid satt pa grunnlag av studier av farvesyn hos ansatte i
renserier, som SCOEL i sin vurdering ikke har vektlagt pa grunn av svakheter ved studiene. Den norske
grenseverdien er dermed lavere enn den som er foreslatt av SCOEL.

Det er nylig (2016) kommet en studie (pa italiensk) av 38 ansatte i torr-renserier og 60 kontroller, hvor
renseriarbeiderne scoret statistisk signifikant darligere enn kontrollene pa «Index Confusion Chromatic»
(farveforvirringsindex)’. Scoringen syntes 4 vare svakest hos den gruppen med hoyest eksponering for
tetrakloreten.

Det var ingen forskjell mellom gruppene pa «Visual Acuity in Contrast»-test. Eksponeringsnivaene var
under gjeldende grenseverdi i Italia. Gjennomsnittseksponeringen var 16.9 mg/m’ (2.45 ppm) hos
renseriarbeiderne, og 26.8 mg/m’ (3.89 ppm) i gruppen med hoyest eksponering’. Selv om dette ogsa
er en liten studie, synes den a kunne stotte tidligere funn av at tetrakloreten pa relativt lave nivaer av
eksponering kan ha effekter pa farvesynet.

Det er ikke tilstrekkelig evidens til at man konkludere om hvorvidt eksponering for tetrakloreten kan gi
en okt risiko for spontanabort. Observerte effekter pa foster i dyreforsek er oppfattet som sekundart
til maternell toksisitet.

IARC monografi 106 (2014) klassifiserer tetrakloreten i gruppe 2A (sannsynlig kreftfremkallende), pa
grunnlag av sikker evidens for oket kreftrisiko hos dyr, og begrenset evidens for kreftrisiko hos
mennesker. Det er ikke holdepunkter for at stoffet er genotoksisk. Stoffet er registrert i NTP-ROC14°
som “Reasonably Anticipated To Be Human Carcinogen”. I GHS-systemet [1] er tetrakloreten
klassifisert som Carc 2 (suspected of causing cancer).

Med tanke pa IARCs klassifisering av stoffet som sannsynlig kreftfremkallende, ma det ses som en
fordel a holde eksponeringen sa lav som mulig. Det vil vaere naturlig at tetrakloreten gis anmerkning for
kreftfare.

Med tanke pa akutteffekter pa sentralnervesystemet er det relevant med en korttidsverdi.

Hudopptak er trolig betydelig, og TEAN anbefaler en hudnotasjon.
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5. Bruk og eksponering

5.1. Opplysning fra Produktregistret

Data fra Produktregisteret er innhentet oktober 2016, og inneholder opplysninger om mengde og bruk
av tetrakloreten i 4 deklareringspliktige produkter. Netto maksimal mengde av tetrakloreten i disse
produktene utgjor 4,695 tonn.

Tetrakloreten brukes hovedsakelig som rensemiddel innen vask og renserivirksomhet, og som
avfettingsmiddel og rensemiddel innen petroleumsindustri og i motorkjoretoyverksteder.

Det henvises til tabell 5 for detaljert oversikt over bransjebeskrivelser med tilherende bransjekode for
de produkter det kan rapporteres pa, og total mengde utgjor 4,5 tonn.

Tabell 5. Opversikt over bransjer hvor tetrakloreten benyttes og mengde forbruk i tonn.
Bransjekode Beskrivelse Maksimal mengde
(tonn)
19.2 Produksjon av raffinerte petroleumsprodukter 2.8
96.01 Vaskeri- og renserivirksomhet 1,7

Opplysninger om produkttypekode, produkttype og maksimal mengde (over 0,4 tonn) er gitt i tabell 6
nedenfor.

Tabell 6. Oversikt over produkttyper som inneholder tetrakloreten og maksimale mengder.
Produkttypekode Produkttype Maksimal mengde
(tonn)
R10100, B18100 og | Avfettingsmidler, bilpleiemidler og ovrige 2,995
R10990 renholdsmidler
R10970 Vaskemidler (til tekstil 1,7

Pa grunn av sikkerhetsbestemmelsene i Produktregisteret kan vi ikke gi eksakte opplysninger ut over
informasjon gitt i tabellene 5 og 6.

5.2. Eksponering og maledokumentasjon

Eksponeringene i arbeidslivet i Norge oppgis hovedsakelig 4 vaere ved renserier og innen industri som
beskrevet i avsnitt 5.1.

5.2.1. EXPO- data

Det er totalt registrert 1171 malinger av tetrakloreten i STAMIs eksponeringsdatabase EXPO fra 1983
og fram til 1 dag. Fra 2000 til 2011 (maledata etter siste revisjon av tetrakloreten) er det registrert 64
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malinger, som er de data som behandles i1 dette dokument. Rundt halvparten av disse er fra vask- og
renserivirksomhet (29 prover).

Ovrige prover er tatt ved produksjon av sipe og vaskemidler, rense- og polermidler (12), ved
innsamling av avfall (8), innen oljeindustri (kun 6), og diverse andre malinger (9).

Tabell 7. Malinger innen ulike bransjer og arbeidsoppgaver.
Bransje/arbeidsoppgaver Maileomrade, minste — hoyeste verdi Gjennom-
(antall prover i parentes) snittsverdi
Vask- og renserivirksomhet 0,40 — 22,3 (29) 4,85
Produksjon av sape og vaskemidler 0,01 — 2,54 (13) 0,29
Innsamling av avfall 0,04 — 2,77 (8) 1,02
Oljeindustri og andre malinger 0,01 - 10,8 (15) 1,3

*En enkel toppverdi

Det er kun innen vask- og renserivirksomhet at dagens grenseverdi overskrides i enkeltprover (ikke av
gjennomsnittsverdi), og kun i 1 av 4 registrerte maleserier 1 perioden. Tektrakloreten er imidlertid under
utfasing i denne bransjen ut fra miljohensyn, og bruken av stoffet forventes 4 ga ned.

5.2.2. Provetakings- og analysemetode

I tabell 8 er anbefalte metoder for provetaking og analyser av tetrakloreten presentert.

Tabell 8. Anbefalte metoder for provetaking og analyse av tetrakloreten.
Provetakingsmetode Analysemetode Referanse
Kullror Desorpsjon m/GC-FID OSHA -metode”™
Diftusjonsprovetaker (SKC 575) Desorpsjon m/GC-FID OSHA -metode™

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

6. Vurdering

Den sentralnervose effekten betraktes som den kritiske effekten av tetrakloreten av SCOEL og TEAN.
Dette var ogsa grunnlaget for fastsettelsen av grenseverdien i 2000. Grenseverdien ble da redusert fra
20 ppm til 6 ppm. Ogsa kreftfremkallende effekt, reproduksjonsskadelig effekt og effekt pa lever og
nyre ble den gang vurdert', sammen med data fra Produktregisteret og miledata fra Stami og
Arbeidstilsynet.

Den norske grenseverdien (2000) ble ogsa i sin tid satt pa grunnlag av studier av farvesyn hos ansatte i
renserier, som SCOEL ikke har vektlagt pa grunn av svakheter ved studiene, men TEAN mener man
kan finne grunnlag for stotte for dette i en italiensk studie fra 2016” om effekter pa farvesynet.

TEAN angir at det ikke er tilstrekkelig evidens til at man konkludere om hvorvidt eksponering for
tetrakloreten kan gi en okt risiko for spontanabort. Observerte effekter pa foster i dyreforsok er
oppfattet som sekundert til maternell toksisitet.
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Det ble imidlertid i forbindelse med grenseverdi-fastsettelsen i 2000" vurdert undersokelser som kunne
indikere at tetrakloreten kan ha negativ effekt pa menneskets reproduksjon, anmerkningen R vurderes
derfor fortsatt beholdt.

IARC’ Klassifiserer tetrakloreten i gruppe 2A (sannsynlig kreftfremkallende), ut fra begrenset evidens
for kreftrisiko hos mennesker, og dette legges ogsa til grunn 1 vurdering av grenseverdier i Norge.

Helsefaren forbundet med tetrakloreten gir grunnlag for a begrense eksponeringen for stoffet i
arbeidslivet. Den norske grenseverdien har vart gjeldende siden 2000, og det er ikke grunnlag for 4
endre denne, pa grunn av effektene pa sentralnervesystemet og farvesyn, og sxtlig pa grunn av de
mulige kreftfremkallende egenskapene ved stoffet, men ogsa av hensyn til ovrige helseeffekter av
tetrakloreten og bruken og eksponeringen i Norge.

Som det framgir av avsnitt 5 er bruken i Norge begrenset, den angér fa antall bransjer og virksomheter,
og niva av forurensninger er relativt lavt, og skal tilstrebes redusert sa mye som mulig. Dette i henhold
til gjeldende norsk arbeidsmiljolovgivning som angir at niva av eksponering skal reduseres til et
minimum gjennom iverksettelse av egnede tiltak (jf forskrift om utferelse av arbeid § 3-8 forste ledd
bokstav d).

Miljedirektoratet har i perioden 2008 — 2010 hatt sarskilt innsats overfor renseribransjen, som kan ha
bidratt til at bruken av tetrakloreten i renseribransjen reduseres i Norge framover pa grunnlag av
substitusjonsplikten i kjemikalielovgivningen. Dette kan innebare at denne bransjen vil berores i
mindre grad av grenseverdifastsettelsen i framtiden. Maledata fra Stami tilsier ogsa at dette ogsa gjelder
for ovrige berorte bransjer. Dette ogsa ut fra at det ikke foreslas endring i dagens grenseverdi.
“http://www.miljodirektoratet.no/old/klif/publikasjoner/2385/ta2385.pdf

SCOEL har anbefalt en STEL p4 40 ppm pa grunnlag av studiene til Stewart et al. (1961)" and Rowe et
al. (1952)", men det er et begrenset (og eldre) datagrunnlag for fastsettelse av denne korttidsverdi. P4
grunnlag av paviste akutteffekter pa sentralnervesystemet, samt irritasjonseffekter og mulige effekter pa
lever og nyrer, er det relevant med en korttidsverdi, med en overskridelsesfaktor pa 3 i forhold til
foreslitt grenseverdi. Grunnlaget for den foreslatte verdi er ogsa at grenseverdien 1 Norge er lavere enn
SCOEL’s anbefalte verdi. Pa dette grunnlag foreslas heller ingen biologisk grenseverdi for tetrakloreten
1 Norge.

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 over 8 timer opprettholdes, og at det innfores ny korttidsverdi, med anmerkninger H, K og
R, samt E og S for tetrakloreten.

Forslag til ny grenseverdi:

Grenseverdi (8-timers TWA): 6 ppm, 40 mg/m’
Korttidsverdi (15 min): 18 ppm, 120 mg/m’

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

Pa grunnlag av droftinger med partene og heringsuttalelser ble ny grenseverdi for tetrakloreten fastsatt
til:

Grenseverdi (8-timers TWA): 6 ppm, 40 mg/m’

Korttidsverdi (15 min): 18 ppm, 120 mg/m’

Anmerkninger: H (hudopptak), K (kreftfremkallende) og R (reproduksjonsskadelig), E (EU
har fastsatt grenseverdi for stoffet) og S (korttidsverdi).
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Recommendation from the Scienfific Committee on

Occupational Exposure Limits for

Tetrachloroethylene (Perchloroethylene)

& o TWA,
STEL (15 rrim)
ELY

2D pprmi [128 mg/rmd]

4 pprm [275 mgfrrd]

1.4 mg tefrochioroethyiens per fer blood

[somping fime: prior to the lost shift of o wok-eesei]

2 ppm 435 mgfmr] tetrochlonoethdens in end-=dcaled air
[somping fime: prior to the lost shift of o wok-eesei]

GO corcinogen growp: D |non-genotoc corcinogen with threshold)

robahion: ‘skin
Subdiance demtficalion
Tetrochioroethydene
Sy TOYTITE tetroc b oo temre perchionoefrglene, PCE. = 1122~
fetrochome=ttrlens, ethdene fetrochionde, 1,122 -tetrochiornoefhens,
peachlonoethene
BHECE Ho. 2043259
CAT Moo 127-13-4
Ilod=cuior formuia iy
Struschural formula
Cl i
Cl i
Klodeculor Weight 1469.85
Comverson fochors AR 254C, 1 aftm, 1| ppm= 657 mgdim®: 1 mgi'm?= 00145 ppmi
Bl Clossficofion corcinogen cot. 3: R40 and H; R31-53

This docwmnent & bosed on doowmenis published by the joint MNordic Boperd Group ond Dubch
Bopert Committee on Cocwpoationol 33ondards [MESG-DECZCE, 2002), with amendments by DECDE
(2003, ), the references bosed thensin and ofher shudies identified using the ondine Publied
dofobose. The human health componert of the BY BAR wos mods owaloble fo 3008 ond wos

Jurva NI

VET 4

17

Social Europe

Lt



e e o o e ownis e B o L L Limbn & b |
glso incorporofied. A droff docwrnent hod been prepored by o conbrochor, which weos
suinseaquenty evised by SCOEL

Ehygbco-chemicol properiies

Tetrochloroettyvlene & o coloudess iguid. The melting point & betermen -22 ond -2272C ond the
boilirg point is 121222, The specific grovity & 1.623 ot 20°C. The vopour presaure & 1.9kPa of 2000,
The wopow dersity i 5.8 ond & may therefore howe o tendency fo cocoumulate ot grownd lewvel,
Tetrachioroethylene is spaingly soluble in woter [1£0 mgfl| ond miscible with alcohol, ether,
chioroform and benzene.
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1. Occumence/Use

Tetrachioroethyi=ne is produced by onpchlorinofion, chloinotion andfor dehydrochiodnafion
reacfions of hpdrocoroons or chiofinaied hydrocarbons in closed syshemms. The most common
methods are chlofnation of propylens and copchlorinafion of 1,2-dichiorethone.

The main wses of tefmchioroethden= o= oz 0 dry deoning ogent ond oz o chemicol
ntermediate. Chher vees include medol cl=aning ond estrocfion processes. Winor uses inchede os
o fedile soowring solverd, fumigont, stoin remover, poind remover aond heot torsfer medio
ingredient. The B RAR indicobes thot cboud 164,000 tonnes were produced in fthe BU in 1794,

Burochior's esimote of soles of fetrochoroetndens wos only aboud 100000 fornes
duding  fhe  aordy 1980, faoling to  obouwd 30000  honnes in 2004
{hitp fwwaansurochior.ongfcoreumpiion). The reduction in consumption eflects improyved use
manogemernt., such as befter emission confrol ond increosed wvee of solvent ecycling sysiems
ond washe monogement. The guaonfity of fetmchonetrdens used fo dry deon o given moss of
glorees is now |ess thon 108 of thot used 20 y=as ogo.

& number of methods ore ovolable for the sompling and analyss of fetrochioroetndens in
workpiace oir. lomples may be colecied on pumpec sorbent tubes or oiffusve somplers and
aralyzs & nomally by gos chromatogrophy, followed by thermal desorplion (UK Health And
Zafety Eeecutive 1968, 1993, 1995, 2000; MPOGH 2003; OEHA, 1999). The Emits of dedection fior fouwr-
howr somples horee quoted os %8 ond 705 pg x mr? for pumped tubes ond diffusive somplers
respeecfiemfy (CEHA Method 1001).

Bicdogical monitoring methods include onolysis of tefrochiorosthylens in exholed oir or in body
fuids, induding blood and wine. HICEH Mefhod 3704 [HICEH, 1998] hos been esdoblshed for the
measrerment of tetrochlonethydenes in edholed bregth using o podoble gos chromotograph.

2. Health Efects
2.1. Toxleokinelc s

Shudies in burnons ond anirnols hove demonstrofed thot fetrochioroettdenes is reodily obsorbed
folioesing =xposune oy inhabofion. sdn ocondoct or ingesion (HEGDECCE, 2003). n hurans, aboud
& of inholed f=trochoroethyl=ne is iniioly r=toined foling to obout SO% ofier an & howr
eaposune. Uptholee i incrensed by ewescize. Updoke through the skdin s usudlly mwch less thon
throwugh the respinotory froct.

Tsuruta [197.5) reports an in vieo Fonsdermal flux of 0224 mgform® per b for tetrochioroethylen= in
mice. ECETOC [1992] has suggested that o sidn notofion should be assigned when the amowunt of
chemical cosorbed wpon exposure of both hands and lower arme (2000 cms) for one howr i
evpected fo contibute more than 108 fo the sefemic dose, compored to the amound
absorbed via inhalotion exposure gt the OEL during a ful work doy [ossoming that 10 m? air is
inhal=d during an &h wordoday aond thot 508 & oosorbed). Applying this coloulofion fo
tetrachloroethders, the syrbemic doss from such sldn exposune would be 0% of thot from
nhalotion sxposune ot on OB of 20 ppmo

By contrast, KEegc =t ol. {2000] ord Fihimak L PFaffi [1975) =sfimoted o derma uptoles of onlby
0.2% and 1%, respectively, of the respiroiony uptoioe. Poet =t aol. [2002), in o comporoffes dhudy,
oonciuded thot the pempeabiity cefficient [Kr| for humaors & much lower thaon for norts. Howesseer,
these figures do nof corsider the de-greosing properties of tefrochloroethydene, when browght os
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o ligud to the diin. After de-greodng. the sdn B rendersd moch more permmeable for
tefrochioroethylene == Recommendaofion).

Tetrochiorethyvi=ne i onfy sSlowty metoboliz=d ond oocumuoies in folty fesue os the unchonged
compound. Bobtes of obsorption by ond remosal from folty tissee ore siow. Regordiess of the
mute of =xpoowre, the main route of siminofion of obsorfeed fetrochlonoethdens B wio
exhalation as the wnchanged compourd [obout #5%). In comnsequence, detemmination of
{vnmetabolzed] tetrochloroefvwiens in blood, 16 h offer end of shift [DFG 2005] or prior to the
kst shift of o wordossesie (ACGIH 2001) & o posskiity of biclogical monfioring that has proved
refioble in prociice [see chapler 501.1).

The main mefobolic pothwesoy & thowght to e eposdofion by cyfochrome PASD. There i cleor
grimal @nd humon =videnoe fhat this coidoffes metobolism of fetrochionoettrdens i o sohuroble
process. The mojor winary metobofte idenffied in bormons & nchlomnocefic odd, repres=nting
obout 1-3% of the inholed dos=. Cunlic ood and =thyens giycol hove been detecied in the
wine of exposed animak [IPCE, 198L). Severl shudies hove detected inchloroefharal in the
blood amd urine of exposed humans and Fichkoroethanol hos abo been found in some, but nod
al, arimal experiments. There is some uncertainty as o whether fichlomoethanal is o metabolie
of tefrachlomethylene or whether it is reloted to the presence of fichloroeihyiens as an impuity
in the fetrochlomethydene [ATE0R, 1997).

To o much besser egbent direct conjugation of tefrochiomethdene with ghtothicre moy oo
ococwr [MEEDECOS, 2003]. The pressnce in rot ond mowse wine of small quonfifies of o
mercoptuncie mefobolie indicofes the ssithence of o further medobolic Flll:l'|'|"!|l||'|:I:|l'. irmeoising
hepotic conjugolion  of 1'e‘|‘r-:|:|"i-|:-rn|='|'|'1:.r|-|:-n= with ghdothione o gie 3122
tichlorowirgd| glutathione. The conpugate i then corverted by the sropmes of mercaphuic acid
formation to 1.2 Zhchlomovinyl|cyseine and  ufimotely  fo Mooshdd-[1.2,2-
tichloroving| opsheine which & axcreied in the wine. 51,2, 2hchiomovimd|cysieine & oo a
wicstrate for mnol fHease, producing the reochve infermedicote  dichlorothicketens.  This
intermediate & subsequentty hydrolysed fo yield dichloroocstic ocid. One shedy indicotes that
the ghdothione conjugotion step of this pothesoy ooowes in nols folowing eaposurne fonelotively
high concermrobions [opproo. 1000 ppm, 000 mgfm?) of tetrochlomethdens ot which the PL50
midiafion pothwoy fends to become soluroied. However, more recent svidence wsing o mone
sengitive techrigue shows thot ths pofbeoy ooows with ineor dnetics. Dose-dependent
inCreoses in the levels of HYjdichioroacetyd]-Lvsine (the protein odduct desiving from interoction
with dichlonodithicketone] were found in the bdney, serum ond Prer of rots exqpos=d from 110 ppm
(69 rmgu'ma} up to 400 ppm (2740 mgimi] tefochlorcethylene for &howrs. A smilor potteay in the
case of fchloroethyens, which & metobols=d fo o much higher esfent thon
tetroachioroethydens, ha: besn iniked with the occourence of renal concers [Brining and Bol
2000, Horth et al. 2D05].

Biidence thot the fict shep of the gldothione—dependent metaobolic pofhesoy oko ooows in
humaons comes from the defection of Foostd-3-(1, 2 2-4richlorovingd |- -cpsieine in the wine of
ococupafionaly-esposed workers [Gh-TWA of 50 ppm) and burman wolurtess [fFom 10 up to 40
ppm. &F to 274 mgfm? for & hows). Dose-dependent increoses in the winary ewcretion of b
ooehd-i- 1,2 Z-inchlonovinmd He-cysheine in umon volrbesrs further indicote that in humons, e
mafs, the giutothione conjugofion of tefochlorcethyene & not on high dos= phenomenon, bu
coours with inear knetics. The daota also suggest that fhere are very lorge gquanthative
differences in the octivity of the ghdothione conjugation step behawesn sexes ond speces.
Thudies in vivo hawe shown that in s the uinory excrefion of the mercophuric acid, H-ocehd-3-
(1.2 Mrchioroving |- -cysieine, & 22 fold greotber in maoles compored to fermoles and s 10-fold
greader in rots compored o mice. Eqposure of nots and humon voluntesrs to 43 ppm, (274 mgfrd)
tefrochioroethylene for & hous hos shown thot glulothione conjugotion & aso 1Hold moe
octive in rots compared to bwmors. Cwvemll, these dobto indicofe fhot the gt dep of this
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patheay with the produchion of Meooetyd-3-{1,2 2-rchloroving|-L-cysieine is mone aclve in male
mis compored to fermoles ond is roughly an order of mognitude lowesr in mice ond humans.

Ther= are dso in vino sudes thot inform on fre mobes of ghdothione conpegotion of
tefrochioroethylene in hurmon, ot ond mowse microsomal ond  cyhosolic froctiors of ver aond
kdney. The rofe of 5|1, 2. 2-fichlonosind jgluiothion= formotion waos found fo be 43 imes greaier
in mal= rols thon in femole ofs ond in mice of either sex The formotion of 5122
tichlorowingd| glutathione in bumars wos below the mit of detecfion although gl.rl'-:rlhunc i
trarsfensss ocfivity waos confirmed). These in vito dota reinforce the picture obtoined in vivo as
they confimn that the fid step of the ghutathicne paltwary & more ocfve in roks compared fo
mice, ard that burmans ore ikely o be 2ven less ocfree in this pottsay than mice.
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Figure 1: Digposfion of tetrochloroeftriens [perchioroefwyiens] n the mommaolaon
organism

[CYP: cyptochrome P-£30; GIT: ghdothione-Hronsferane|s); &: gothiomd oys: oysheimd];
fior known species differences, see tesd (chopher 5.1
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#z nofed above, the conpugoie 3-[ 1.2 2rchloroving joysteine & ako o subsimie for renal fHyose,
prochecing the reocfve infemmediofe, dichlorodithicketene. b hydmolysis yields the uhnary
metaboite dichloroocstic ocid This winary metobolite hos beesn detecied in vivo in rats, but ot
in humans indicating that thens was no fHyose activity or it was below the imit of defection in &
volurhesrs exposed wp to 40 ppm (274 mgl'm?) fetrochlonoettrdens for & howrs. Thers & o lock of
evidence conceming wheffer or not dichioreocetic ocid & produced in mice. The finding of no
opporent fHyos= oclivity in humars in vivo wos confrmed in o scond shudy in which no B
{dichbomocetd H -fysine (the protein odduct desving from inf=rociion with dichioredithiolkebene=]
formation wos deteched |nhm¢fdmﬂ:ﬂﬁmmﬂdup1nﬂpﬁnﬂ}6 mgrme]
tetrachloroethyiene for & hows. This is corsidered o refoble finding in that o very sersihee
aralyhical technigue was weed {imi of detection of 001 pmolimg probein]. In this Sudy =xpomune
of rak to 40 ppm (276 mgfmi] fetrochiornethydens requtted in the formaotion of 0.4 prmol of seum
I-|dichlonoocehd|-L4ysinefmg profein which indicotes that the ocfvity of this overol pathaesaoy =
at l=ost 40 fold 0.4 pmolfimit of detechion] kower in fomors compored fo Aofs. The onby
evidence of some imited G-haose acltivity in humars comes fFrom in vito doha showding that in
hdtyc'ﬂmdﬁa:h:fﬁhncimufhlﬂmms 14-230 fiold [m-:in-n:crdcfnf
rmagritude] lower in humaons and mice compared to rots and 2fold grecier in male nofs
mnpnrbd'l'-:-l‘:—rrﬂtm‘h Cremral, it con be concluded that therne & llo=ly to be Fie, § ony,
lyose acfrity in humars and that the conpugafion/ii-yose potiweay i Boehy to be ot least 40-fold
l=s= octive in humaors [ond probobly mice] compaored foonots (B RAR, 2004

The poftrsoys discussed hers ore compiled in Figure= 1.

Biologicol monttordng

#z descrbed above, maost of telrochicrosthylene token vp by fhe body s not metabolised, bt
finally exhaled vnchanged. There Is dorage of the lpophilic tefochioroettwlens in fhe odiposs
fissue compartments of fe body. This has led to fhe recommendaotion o vse lekochioroettyiens
in blood oz o porameter of biokoglcol monttordng. ond a sompling fime prior fo o workshift, ofter
preceding shifk (1th offer fhe lost preceding shiff), hos been recommended. Bosed on fhe
toodiolkdinefics of fetrochlorosthylene, on Bh TWA exposure of 20 ppm would resulf in o
tetrochlorosfhyiene blood concentrofion of 0.4 mg/l offer 1& hows (ASGIH 2001, OFG 2008).
Tetrochloroettylene blood conceninofions of persons ot occupofonally exposed range bedow 1
ppb [ACGIH 20010

Gobbao et o (2003 reviewsd the comelotion betseen concenirations of fetrochiorcetd=nes in
ahweolor ar, blood and wine os biological indices of egposuree indry cleoning workers sgposed fo
relofively low levek of tefmchiomethyiens. Comelotion coefficdents befwesn smvironmenhal
concentrofions and concentrations in Dlood, ohveolar oir ond wine were 094, 081 and 0467

fz o scresning method, the determinafion of the winary metabolite ichlorooos=fic ood [TCA)
hos been propos=d. An Bh TA exposure to 20 ppm fetrochionoetrdens would result inoo uinory
eocretion of 2 mg TCAMder [ACGH 2001). Howewer, o5 ofher chionnoted sohesnis
(ichiomethdens and, to o lesser sxdeni, 1.1, 1-tichiomethone) are coneerhed to fhe some
metobofte, this poromeier is nonspedhic. Espedally o0 co=wposure o ichioroefrviens wil
dominohe the TCA ewcretion, s the noie of mefobolem o TCA of ichlometirdens & much
higher fran that of tetrochloroefviens.

The different srofegies for bologiool monifoning imeosuing =trochioroetniens in blood ond in
end-=xhaled air, ond fchioroocetc ood suwretion] wers compored by Molemon =t al. [2008]
ina field shedy on 18 female employees of dry-ceaning shops. The outhors concheded thaof,

—
Jura NI

VET 4

23

Social Europe

(=1}



Eropmmn Cormrrsion -

Emptymard Toanl Ay rd | e
e e fon i w ol loam e o U - o Un ks b rchoe 1

under proctical feld conditiors, fetrochiomnethdens in blood wos the prefered biclogical ndex
to monitor egpoeune. Post<hift tefrochioroetindene= concentrotions in exhaled breoth increosed
grocually throughout the worossel The prechift blood levels of tefrochloroethndenes were found
in general occordanos with the evaksotiors of ACEH [(2001) and DRS [2005). Acconding to this
fiedd shwdy, the swpected pre—shiff concentrotion of tetrochlonoetiyiens in end-=thoed ar,
oomesponding to a TiA exposure of 20 ppm, & 3.17 ppm.

I3, Acute loxiclly

22 1. Human daha

Coses of occiderntal expooire to fetrochioroethyi=ne were reviewed by NEFDECOS [2002]. For
instarce, firemen svpoesd fo 'I'e‘l‘r-:r:li-:ruch:.-‘l-:—ne furre for frems rrirdes becarme light-recdsd
ond lost co-ordinotion. Chonges in Pyer funchion perssied for feso moniths followsing the incident.

Chher cose reports howe olso described revesible feer chonges of vorying seveshy, iodney
effect, depression of the central nersous syshem ond loss of consdousness. In one cose where o
dry cleaning worker was found unconscious, breath conoentrafions of fetrochlommetdene wens
oreer & 000 mgifmd o fees howurs offer exposure. There i [ifle offer dobo fo olow inkboge of oouhe
effect to leveals of exposure in indushial occidents.

T volmbeer shedies ore cited in the Bl RAR conceming the effects of sngke expoaune. The
main effects obsersed were imiofion of the &pes ond respirotony spsiem, s of oo-ordinobion ond
other cenfral nerous sysiemiTHE] effects [Table 1). Inthe fird shady [Rowe et al, 1952, groups of
26 men wens sxposed to meon concendrofions of fetmchiornoethdens of 1060 ppm (7314
mg/m] for a perdod of 1 or 2 minutes, §00 ppmi [£142 mgfmd) for 10 miredes, 250 or 216 ppm
(1832 or 1480 mogma| for vp to 2 howurs or 106 ppm (721 mgd'ma) for 1 owur iritofion weos nobed of
214 ppm and above |see secfion 4.1.2.3). Diminess ooowred in atl leost some of the swibiects of
214 ppm and above, glong with deosssiness (214 ppm|. o s=nsofion of congestion of the frontal
smuses (216 and 260 ppmi), impaoired motor co-ordinofion ond fightnes obout the mowuth 250
ard &00 ppm| and some koes of inhibifions 600 ppmi). Mo significaont effects were opporent ot 106
pemL In neardy all cases reooveny wos complete within | howr. Although thers were o confrols,

the dose-responce frend se=n lends credences o the Andings os refioble epresentotions of
tefrochioroetivdene effeck [sechon 4.1.22 of B RAR [2007]].

In the s=oond wolunfesr shudy (Shewort =t al, 1970, 16 men ond 1 womon were sxposed o 100
ppm |880 mgi'mt] tetrochioroethydene for 7 houws. When they were odied, subjective effects
ncheding heodoche, sleepiness, dificully with speech and ight-heodednes were =och ofimned
in Z40% of the wibjects. Thers were olso comploinds of imiotion (s== sechon 4.1.2.3]. The only
objective regponss wos 0 decreosed boloncing abiity |modified Romipeng fest] obthoined in 4
suinjects, ond 2 of thes= gove o nomnal fest when it wos repeoted. Although thers were no
oonitol Exposures in this shudy, only one concenirafion wos tesdied and the repoted sympioms
are rother unspecific, an incidence of 4% for ubjective CHE effeck & oo high to be consdersd
o chonoe finding. Futhermorne, these affeck observed of 100 ppm (380 mgifma] for o Thowr
eqpooure ore corestent with those reported of 214 ppmi [1£90 mg/md) for o 24hour exposuee in
thie other volmbeer shudy oreolalble [section 4.1.2.3 of EL RBAR [2007]].
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Table 1: Humian wolunfeer sudies reviessed by NEG-DECOS (2003 andfor ATSDR [1987)

Lubjects Exposure Begime Eflecks Etudy
4 magles 2,253 mg'm? (472 ppmi) for 120 | Eye iriation, secrefion fom mucous membrones, sensory Canpenter
| miinerbes changes sight fesling of elafion (1937
&277 mg'm? |11 ppm) for?5 | Losstude, mental fogginess, sxhilarofion
rmiira.rtes
Increcse o PR mgim? | 799 In=brigtion
mg | after 5 minutes
Increose o 13247 mgfrr? (1,740 | “Anging in fhe =or”, subjects kef the sxposure room affer 7.5
pem | rrinues
4 subjecis &,408-3, 145 Morked infhotion of the =pes and the upper respiratory troct, Rowse =t ol
g [F30-1,185 ppm) 1-2 considerolble diziness in one person affer 2 minutes exposure, (1952
miirarhes comiplefe recowery
2 rraoles 3 535-4, 745 mgfm? [B13-490 Imitation of =yes and nose, diziness, fighiness and numbness
pem| 13 minubes about e mouth, some boes of inhicifion, difficuly inoo-
ordinafion, complede rcovery within on howr
4 magles 1 AT8-2 453 mgifrre (206354 Lightheodedness, buming s=nsohon in the eyes, congeshion of
pem| forup fo 2 hours the frontal srwses, thick=ning of the tongue, mesponsibiiy,
naused, impaired motor co-ordination. Cne subject feft unessd]
for several| hours, ofhers recovered within one howr
4 subjechs 1 AT8-1,61% mgifrm? [204-23235 Eye imiotion and congeshon of nosal sinuses with dischorge
pemi|. 45120 miredes within 20-20 minutes, dizines: (inebiobon] . despires
& subjechs 572304 mgim? (82-120 ppmi ), | Eye irfiation af fimes of peok conoceninsfion
1 howr
& rmaoles 217-351 mgr? [75350 ppm). 1- | Wery sight eye imhaficn that ceosed affer o few minutes of Hewort et o
4 rirdes ENpOsLnE [1941]
& rasles H3-827 mgim? [100-120ppmy, | Sight soft polate irffotion and dryness
4-f minerhes
& rmaoles 1378 mgrm? (200 ppmi, &-20 Romiz=ng test nomrmo
rmirartes
8 rrcles 1, £447-1,481 mgime [210-244 dight light headedness, difficulty in mairdgining o nomnal
pEm|. 30+ minutes Romioe=ng tesd
16 subjects &0 mgim? (100 ppm), 7 hows, | Most subjedhs reported ome or more of: mild =ye, nose or throgt | Sewort et o
single exposure (11 volunbeers|, | imbalion, frondal heodoche, flushing, despiness, difficutty in [T
exposure on 5 succesive days | deesping, Efects diminished on reporded sxposuee. 3716 subjecis
{5 voluniesrs)] showed an abnormmal Bomberg test within 2 howrs of expooune
2to 4 males 0, 138, 43% ond 1,024 mg/m? EES scanning suggesed altered poftems indicative of cortica Hake and
or fermales @, 20, 100 or 150 ppm| for 1.3 | depression, =ffects on coondination in 102 and 150 ppm groups, | Hewort
ar 7.5 howrsfday, 5 doys no =ffects on other neurclogical or physiclogicd porameders, (1977

soimie unspecified sulbjeclive symptoms thot disoppeored with
continued axmoeure. OB iderffied oz 20 pom (128 mgfmrd].

& ruoles and
5 Ferreoles

O, 172 or 680 mg/ma [0, 25 or
100 ppm for 5.5 hoursfday for
11w

Mo effects on biood count; no effects on uhine analysis; o
evidence that i=trochioroeitndene changed the respons= fo
dicr=pam or =thanao!

Sdewort =t o
(19771

10 rricle ond

3, 135, &89 ond 1,084 mg/m® |0,

Mo =ffects on urine composifion or liver ermmyme octivity: alfenrsd

10 femnale 20, 120 or 1530 ppmi) EEG pattem similar fo that seen dusing drowsiness, light sleep or [1#a1]
tetrachiorethyizne vopour for 1 | the fist shoges of onoesthesia; no effects on pulmonary funchion
hiowr, 3 howrs or 7.5 howrs'day,
& dayswesk for | month
Growps of 11 | 88,9 or 245 mgirm? {10 or S0 Increased visual evoked pofenfial peak lotencies duing Altmann =f a
males ppmi| for 4 hours/day fior 4 dovs | exposure ot 50 ppmy o effects ot 10 pom (100
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222 Animal data

A large rumber of ocube inholofion =xpeiments hove besn performed. RBeporded LT
wolues [Le. conceninohon lethal o S0% of =xperimentol onimals] N mice onge fom
2975 pprm [20,500 mg/m] for o & hour exposure period to 5,500 pprm [40,000 mg/'m?] for
a 2 howr exposure. In rafs, the reporded &-hour LSy is 4100 ppm 28,250 mgim] [HMEBG-
DECDE, 2008]. Fourdour s walues of 33,600 and 27,600 mgfm® (5,200 ppm and 4,000
ppmy| hove been reporhed for mice aond rats respectively (ACGIH, 2005).

The= mgin reported efects of ooule sxposune o tetrochioroethdens ore nevrodomdcity. in
&-hour supefiments in rofs, the HOB for reoction to o ight dirmolus wos 67 pprm [462
mgimd]. In mice, 4 hows sxposure o 712 4900 mgimd] coused o S0% reduction in
mobility in o saimming fest. Eqposuee to ¥ ppm [620 mgyma] for 1 bowr, cowsed o dose-
relofed increose in octivity af the sord of esposune (HEGDECCE, 200d|. Other effecks
include [ver fosicity ond effects on immone funchion [NEG-DECOE, 2003). Bfedts on heer
enzyre ociity wene repoted following 1 hour eaqpoeure o 2450 mg/m? (500 ppm| ond

ion of the Prer hos been eported in mice exposed to 2760 mgfm? (400 ppm|
for 4 hours. Exqposune to 172 and 345 mg'm® (25 or 50 ppmy for 3 hous sgnficonty
increased the modoity of mice following exposure o Hreptococcal preumaonia and
reduced pumonory bociendda octivity. Bfects on the bdney hove besn repoded in
mice sxposed for 4 hows to 275 ppm [20,.500 mg/ma] and cordioc orhiyvthmios hove
b=en reported in obbits sxposed for 1 howr fo 51946 ppe [35.800 mgfm?] (KEGDECCE,
200a].

HEEDECOS (2003] provide o compehensive review of the ooude tosiclty of
fetrochloroettryl=ne, including tomicity following ofher routes of odminsiration.

2.3, Iritation

In human voluriesr expeiments, exposure fo 1,490 mg/m® {214 ppm| for 45 minutes to 2
houws coused respiratory imbtotion [Rowse =t ol 18532 ond respirctory irhofion hos been
repored in worlers sxposed to concentrotions of 1,400 fo 2,856 mgfrrd (232 to 385 ppmi|
during o degrensing ope=nafion. Oy cleoning worlcers sxposed to 128 mgim? (20 ppm; B
howr oreeroge] complained of imtotion [Cal = al, 1991).

In onimeals, dogs =xposed for 10 minvtes to 88 %00 mg/ma (13000 ppm| showsd wupper
respirghory imthortion [Reinhordt =t o, 1972] but no effects wers obsersed of 24450 mgfm?
{5,000 ppmi). Mice exposed to 2,088 mgim® (300 ppmi) for & howrsday for 5 days showed
epithelicl degeneration of the olfioctory mucosa [Ack =f o, TPL]. Such epithelid lesions
wene mone sevens in the ofoctony mucoso and oppeared earfier than in the respinciony
FrASCIosTL

Tetrochloroethrden= & a skn imtont in bumors, cousing redd=ning ond  bisherng.
dymmiphorme may persist for sseemal months follosing sevene ddn condoct.

i4. semiflsalon

Tetrochloroethrden= hos not been widely reported to be o sersfesr. As o respingiony
imtant, tetrochioroefniens would be mpected o =xvooerboie pre—existing osthmo ond
high lewwels of exposure might ghee rise fo Reoctive Ainaanys Dhysfurcfion Syndrome [RADE].
COne cose reporfed describes tetrochlorcefiens induced asthma following high leveks
of mxposure in a drying cleoning esfoblshment [Polocek, 1970, NEG-DECOE descrile
fwo cose reports of tefmchioroethydene dbn sensifieotion in bormons.
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2.5. Repeated dose loxicity

281 Hurmon dala

Case reports were reviewed by HEG-DECDS (2003) indicate that exposure fo high leveks
of tefrochloroetyiene |(more than 200 ppm; 1,380 mgimd] B asoocied with
newohowicity and ver domoge. Peported effects include fofigue, inebriation, dizzginess,
headoches, nouwseo, vomiting, lock of oppefite, sesplecsnes, mtabiity, miolion of fhe
eyes and impoired Feer funcion.

Louplogiog Siicol

MEG-DECOE [2002) and the B RAR reviewsd o number of shudies on neurcthodc effects
among exposed worlers [relevant dofo in Table 2.

A behoviouml study of 43 tetrochioroethdene—ewposed dry-cleanes wos comed oud to
fiollow wp fndings obdoined in 4 paotients refermed for imeestigofion of possiole “solvent
encephalopathy” (Echevema ef al, 1995]. For these pafients, no tefrochlioroetirdens
mxponure levek wene ovailable, dthough tetrochlorcethdens wos corsidersd by fhe
authors to be the moor ocoupational exposure: of concem for three of them For the
fourth, expooure wos of home ofier tetrochicroethiens wos opporenty opplied in sror
o infeior woodwodz. All four vndenssnt detoiled inferiess ond sdenchve botienes of
nevropsychological fests. Long-term deficits im0 viswospotial funclion ond memory. ond
disturbonces in mood, were cinicoly identiied. Howewer, considering fthe coses in
isodation, any oitempt to relgte these =fiects to presiovs =gposune to tefrochloroethplens
rmust b= egorded with coulion o5 exposure to obher potenficl neurcfokconts cannot ke
mxchaded.

In the subssaquent behonviounol shedky, hdrf—:learcmmemhegﬂiﬂedimlmﬂi
counter cleds), moderghe |18 pressers) ond high (23 openghors] cumulofive sxpeoaine
groups. The mean  |5mirede pesonol  beathing zone  befochloroethpdens
concentrotions for these growps wene regpectivety 112 222 ond 406 ppm [77.3, 160 and
28 mg/m?| for the 17 dnycleaning shops wing the wet fronder process. The mean
pericds in the cument job for the 2 groups were respectiasty 2.1, 2.9 ond 14.6 pears.

Reigtivety small bed shofishically sgnficontly lower mean scones were found in tests for
visuol reprocscfion | 1£% lowses], the number corect (73] ond the respors= time [10%] for
potiemn memory and the number corect for poften recogrnition [£5] in the high
fetrochlomethyi=ne growp compored w@h the low tetrochioroethylens group offer
odpstment fior ofher fochos corsdered o offect perfomonce in thess behonviounal fesds
|oge, educalion, wocabulary ond alkcohol corsumpfion). Mo sofsfiodly Sgrificant
differences were detecied for resporse time for potiem ecogrition, nor for the digit
span, symbol digh maiching ond froimaoking fests. B hos been suggested by the dudy
authors thot this potiem of resutls indicoles o pofenfiol effect of tefochloroethdens
miposure on visudly medioted functiors. Thers wos no osocofion  behasesn
fetrochlore=thryi=ne =posure and e profile of mood stodes, such os tension, depresion,
arger, fofigue and confuson. The only sympiom thaot opparerfly increcsed with
fetrochlorcethdene exposure was di@ness.

There ore o number of deficiencies omocoted with this dudy, including o low
paoricipafion rofe jonly 22 out of the 125 dnedeoning shops opprooched). foilure in
folkdng into ocoowndt pror neunotaxdoont sxposures and the lock of on vnespoesd control
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group. In view of fhis and considerng fhe relativety low mognifude of the
oooerved in some of fhe odminisiered fests, the foudicologicol sgnficonce of the
decrements obeerved & difficult to ossex.

#An liglon study examired the nevrobehaviourdl effeck of occocupational exposure to
fetrochlorcettylene in &0 fermale dnecleaning workers |fwith on overoge of 10 years
s=rvice] by companng therm with 30 oge-, vocobulory f=st score- and sex-mohched
comntrols recruited from on indusinal deaning plont where sobsents were nod in use |Femoni
et o, 1992, Selection ortera induded: i) cosence of mefobolic dis=oses; (8] absence of
nevropsychioiic deorders; i) oloohol infoo= of less fhon 80 ml =thonod o doy.
Tetrochlorosthylens arbome concentration measured throwgh siofic somping duning
four-howr mndom peods waned from 1 fo 87 ppm, &7 fo 442 mg/m? (median 15 ppm,
104 mgfme]. A s=f of five neurobehosiouol tests [inger topping with both dominand and
nor-dorminant hands, smple reaction fimes, digit spribol, ond shope compaorizon in haao
different versions corstrecied to test viglonoe and the esporse fo modenohe sress,
respectively| from o computer-bosed performonos evokeoton syshem wos odminisiered.
In oddition, blood somples wess tolv=n just before peformonce evoluglion to meosueE
s=rum prodocfin and fetrochioroettiens levels. These meosurements were pedormmed fo
fest the hypothess thot long-term ssposure o tefochioroethyene moy impoir e
diopaminengic confrol of profoctin s=crefion ond negoffesly offect newrobehovicwnal

performance.

Although the simple reocfion fimes weee stotishcaly significartty inoreosed in ol tests in
dne-deones compared with the mofched controls, sgrficont comelofions behasssn
nce= and eifher dueolion of exposure or or ond blond concentotions of
fetrochomethrylens were not fovnd. Futhernore, ot present, thers ore no cleor crifedo
fo eshoblish wihot the nommol mnges for nevrobehoviounl pefomonce are. In Hhe
fetrochHorethylene—esposed femaoles, who wers in the prolfemfee phoss of fhe
mienstrual cycle [re=d]]. fhere wene diotishicolly sgnificonity higher bosol levels of o=nem
profocting (12135.72gfl] oz compared fo ther mohched conbtrok (n=23) (7.423.1p00).
Howsever, ogain, no significant corelotions behwesn the increosed proloctin l2vels and
the =xposuee voriobles wers fourd, and no nomal refersnce onges for this homone
level were provided. Therefore, overol, thers wos no dear evidence for an effect of
repegted axpoire fo fetrochorceityiens |jup to &F ppm, 462 mgim¥] on proloctin
secretion and on newobehavioural performanoe in this shedy.

#& Germman sudy ewalugted 101 employees of dn-cleaning shops, incheding ircnes and
fouchup worlcers os wel o3 octual cleaners, ol of whom were employed for “sevenal
yows and o contol goup of 34 soles doff fom deportment Sores ond hodel
recephionists [Seeber, 1739, OfF the 101 drp-deoning shop employess, 57 wens assigned
1n-:|-:i.u+-:17-:-:Hﬂn:+h:.-1-|:-n=ﬂpusJ.n'e ishift TIMA = 12 ppm. B2 mgfm] and 44 fo a
high =xposues group |=I1|"I"I"i'i'."| M ppm, 372 mgim?]. TE'TUI:HIJT-JTE'"‘I‘:.‘EHE EROEInE
was defermined by room ar sampling and indridual p-mm'lz sampling wsing bodge
dosimeiry. A newdogical sympioms guesfionnoire ond o s=res of pepchologicol fests
were Comied oud. Begresson anolysis wos veed to control for the confounding fodiors of
o=, oge ond indsligence betseen the contol ond =gposed growps. Anolysis oo
indcoted that oloohol corevmption did not influsnce the resulfs obdoined. The fedt
botiery inCluded perceptual speed, fnger fopping, ciming, digit spon mMemory, digit
symmibol, choice reodfion fime, concsdlgtion tosk (meoswhing atiertion). logical thinking,
Iira and Zonfo Ana tests.

Jarm 200

VET 4

28

Soclal Furcpes



The= me=ars of all fests in ol groups did not extend inhe the abnommal reference onge.
diotishicolly significont, snoll decreoses in pefommonoe in percepiucl spesd, choice
reaction fime, digit span memory, concsllation tosk ond digit symbol tests wens seen in
myposed growps relotive to fhe cortrols. Howeser, snoe thess decresnses were ofill within
the nomal reference nonges, they are not considen=d of toeicological signiicance. Ho
sigrificant differences behesen soores in the low ond high fetrochHoroe=thydens growps
were seen, The feequency of neurclogical symphoms wos sgniicontly higher fhon in
conirols in the low fetrochionoethyiens =posre goup but not in the high =gposure=
group. Cverol, given the lock of any exposure-response relofionship. the shudy does not
esioblsh o deor osocofion between fetrochionoethyiene sxposure |up to 52 ppm, 373
mg'm?] and neurclogical symploms. Also no significant newrobehavicural deficits wene

deteched.

An eardier Amencaon shedy looked of ¥ maole and ¥ femcle dry-cleoners [mean B-hour
TWA for tetmochicrosthylen= of 18 and 232 ppm (124 and 21 mgim?Y) in f=males and
mabes respeciieely, mnge = 1-37 ppm (6. — 255 mgim?|, peck = 215 pprm (1484 mguimd]
deterrined by onolysing beeath somples ond fhrowsgh stobic sompling), ond compon=d
them with ¥ femde loundry woreers o= combrok [Tuthe =t ol 1977). The mean
fetrochoroethyiens axposure pefiod wos 4.7 peors for femoles ond 9.8 peors for the men,
4 of whom hod presious sgposure o pettolewm sobvenis for o meon pefod of 16.5 yeors.
Oher indrsiduak hod besn sxposed to corbon tefrochlondes for 5 peos ond o corbon
disuiphide for 10 years. Mo differences were found for ight-heodedness and heodoche,
bwd the dr-deones seemed fo hove o greoier tendency for drowesiness during fheir
shiftz. MHeurclogicol =wominofions reveoled o sholishicoly —Sgrificont decreose in Hhe
owerol newological nofing (tofol of the soores for symploms, for fhe newologicaol
ossecgmient by the neurologisd ond fior the slecho-dognosic =wduation obiogined from
ratings by the slechomyogopher] for the fefrochionoethdens=oposed woress
compared with lovndry workers, bt mullipls regression analyss indicogted that the
nevroiogical deficits comeloied with previous exposure fo hydrocorbon sobeerds, nod with
fetrochHoroettylens.

& large baftery of behovicurdl tests ([feeling tore checlkdst, Wechsler digit span, Wechser
digit symnibol, Meisser letier smanch, oitical Ficker fusion, Sonta Ana desderity fest, choice
reaction fime and simple reoction fime] wos odministered before ond offer o shift over o
S-dioy penod. The scones obfoined on aiff et days were overoged, thus ignoring day
effects. Cifferent comporeons were performed. When the pre-shiff ond post-chit
ovemged scores obtoined in the dre-cleanes were compared to fhiose of the conbroks,
srall, stotishoolly sgnificont decrerments in perfomaonce of the digit scon, crficol ficker
ond crificol fesion fests, but sgrificont improvements in peformonoe of the Sonta Ano
dexdenty, digh symibol, reochion fime, Neisser lefter s=onch ond fesling tone feds were
fiound in drp-cleoners compared to condrols. In view of the pobem of resufts obbtained,
with decrements in some tests ond improvemenis in obhers, the deficits reported in e
performance of the digit gpon, oitical ficker and crificaol fusion tests ore liosdy to be of mo
fmdicological sgnficonce. When the preshift ond posi<hift scones obboined for the
differemt fests in dry-cleones wenrs compored, sgnificont improvemernts in performance
of the Jonfo Ano, Meiser lefter seorch ond digit symbol tesls were nobed

compared to the preshift performance, = dre-deares pedformed beter followding
work than before they shorted ther wordshift. Only the postshift score for the oftical
fideer frequency was stalisicaly sgnificanity lower than fhe comespondent pre-shift
score, indicaling o decrement in perfomance offer worde. However, muttiple negression
aralyss showed that this decrement waos an ooule effect due fo fofigue rother than to
shor-erm apooure to tetrochloroethdens. Cvenall, no cleor evidence for on odvess=
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effect of epeoied =xposure o tetochonetivdene jup to 37 ppm, 255 mgimd| on
neyrnbehovicwral perfomonce ond nevrologiool heolth wos found in this sy,

A comprehensive shudy of the beboviowol ond newclogionl efects of =xpomr= 1o
fetrochloroethdene [TWAs 25 and 100 ppm. 172 and $20 mgi'm?® for 5.5 howrs), on s osn
ard in combinotion with kow doses of diceepom or akcohol, wos caned out in & male
ard & fermnmole heclthy wolurtesrs [Shewart &f o, 1977, The sxposunes wene

during 10 wesks of on 1]-wesk pedod, with the subjeck genemly being sxposed to
fetrochloroethyi=ne= on 3 daoys and to air on 2 doys of soch wesi. Only one solunfesr
wos present throwghout the whole Sudy, receing 20, 10 ond 17 exposures 1o
respectively 0, 25 and 100 ppm tetrochioreethyiene. Cuning the exposure sexions the
subjects completed o boliery of neuclogical and behoviocunl fess, comprsing eye-
hand co-ocrdination, rotary pursuit, Faonagan co-ordination, soccode aye velocity, dual
atienfion toks and slecicencephalogram. The only defimental =ffect obsersed with
fetrochlomettrdens alone waos a smal shofisficdly sgrificant rduction in the sconres of
the Fonogon oo-ordinofion test obdoined ot 100 ppm on o imited omber of doys.
However, this effect wos corsdersd incorssient by the authors. Creerml, the resuls of this
shudy provide no evidenoe for any fodoologicolky significant effect due o Sngle pesiods
of tefrochioroethrdene exposure ot up o 100 ppm [($90 mgde?].

In further tests comied out by the some group, 10 healthy male volnbess were

fo o sequence of tefmchiorcethydens concenrotions [TWAs of 0, 100, 20, 100 and 150
ppm, 0, 890, 138, 870 and 1025 mgim?| in o controlled =nsiionment chominer. Bogpeosune:
ot =och concenrotion invofved 5 sescions [eoch losfing 1 howr for subgroup | of 4
winlurtesrs, 3 hous for subgroup | of 2 wolurtheers or 7.5 hours for groop Il of 2 volonbeers)
on 3 consecuiive doys of the week [Mondoy to Fdoy] for o fobol of 5 wesis Siewort o
o, 1961). Bght heolthy femoles wers obo treghed oocording to the some expaooune
schedue bt of concentratiors of tetrochlonoethyiens of 0.and 100 ppm |0 ond 500
ma'my only, and hence= for o tobol of fwo weels only. Thers wee o sSgriicant
differences befweesn the groups regording the subjective sprmiptorms loolo=d for, wiich
inCluded heodoche, novse=o, dignes, chest poin ond iriofon of fhe =yes, nose and
throot. Mo shotisticaly sgrificont =fects were found in condioc or pulmonory funchions.
Objective fesds of aderdness, time edimotion, reacfion fime, co-ordinofion ond bolono=
were camied owd, and elechrocencephalograms ond viswally evoked poternfials wens
rescorded.

Prefminory sgns wene detecied in slechoencephoalogrome from 304 moles ond 415
femoles duing =wposure of 100 ppm for 7.5 hows, ond o sholishooly significant
irmpaairrment in co~ordinotion wos obhained in the maobes sxposed ot 150 ppmi for 7.5 hours.
This group of moles hod besn =gposed to 150 ppm for 5 consecutive doys and the co-
ordinafion fest hod been pedformed ot the =nd of the expoome penod (7.5 bowrs| on
days 1, 4 and 5. The scomes obtained on the differsnt doys were combined ond
compared with thoss oblained in the some monner by fhe some male subjects =xposed
fo 0 ppm tetrochlonethyens for 5 coneecutive doys. Since the scores obdoined on
differernt doys were combined ond no infomuextion is owaloble in the eport regording fhe
individual scores on days 1, 3 ond 5, i is not postble to ossess whefer or not this oo~
ordinafion impoirment wos significont Sorfing from doy 1 or if it become sgniicont or
worse hosssords the lost doy of exposure. In the obsence of this information, it connot b=
edioblshed whether fhis finding i liosly to e on ocute efiect oising from Sngle periods
of expooure or the corsegquence of repeoted exposure. Some other shalishcalky
sigrificant effect: wens not corsidered to be toxicologicaly importand, dwe o fher
random occumence. Chvendl, no concusions for on odvens effect of repected exposune
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fo tetrochiorcethyiens [up to 150 ppm, 1025 mgi'md] on reucb=haviowal perfomance
con e droesn from this shady.

In another wolurdesr shudy, feo groups of 12 and 10 healthy men were sxposed inoan
inhdlofion chomber to respecfively 10 ppm o or 30 ppm (@7 or 245 gl
fetrochHoroethylene, for 4 hours/doy on 4 comnssoufive doys |(Ahmann = al, 1990]. Affer
the fist 2 hows of exposure on =och of the 4 doys, meosurements of visually-=vwolo=d
potertick (VEP| ond broinsfemn ouditory-=wcloed potenfias [BAEP| were maode. Control
reodings were tolpen the doy before the first sposure secton [doy ) ond for o smoler
group of volurfess on doy & ofter completing the moposure sesgons. Ino subsomple of 5
subjects visual controst seretivity wos olso ossessed ot the &nd of 2och exposure dory.

At 30 ppm, 2 of the & YBF peok lofencies monitoned increosed sgnificontty cormpaned o
those reconded on the controd day. The overage lofency increose was highed on the last
mxpaosune day. In one subject feo of thess lotency walues retumed to nommal on control
day &, whils the HIS0 lotency remained slevoied offer 24 hours from the =nd of the
miposure. At 10 pprmy, the VEP lotency volues did not differ from those reocorded on fhe
control dory, athough some iregnificont decregses wes obeerved on ol eqgposure doys.
dfglisficolly significanity higher VB lofency vokes wers found in the 30 ppm group
compared to the 10 ppm growp on the thied ond fowrth =gposuee dory. In controst, neither
h&&ﬁ’pﬁnkﬁﬁﬂﬁfﬂrhh&ugmpﬁmhunﬂhﬂﬁﬂﬂmﬂ:ﬁmﬁﬂ
potenfick difered sgnficontly in comparnson fo the cortol readings. Data on wiswal
contrast serativity was oohoined from 2 subjects of the 50 ppm group and 2 sulbiects from
the 10 ppm. The group comparson indicoted o fendency [rof dofsfically sigrificant] for
controst sensifity los= duding =gposure o S0 ppm tefrochlomoethylene. Creerall, fhe
evalsafion of the resulis i dificut. The shofishical andayss is not desoibed in details. Ho
foctoriol onalyss of wononos wos pedformed ond only o medfibude of vnodjusied group
Ccomparisons wens reported. The obs=rved YEP lofency chonges observed during the
fwo inveshigoted tetrachioroethylens conoeninafions were not dose-dependent. Whilks
the 50 ppm group showed prolonged VEP peck lofences [Le. a lleely deficit] the 10 |:||:|-r1'|
group showed reduced lotencies [iLe. improsement of vissd informction processing]. The
miogritude of the obsersed efiect is very weaolt. The sgnificont YVEP lotency prolongotions
were in o rangs befwesn 1 and 2.5 ms. Moresover, onfy 2 of the & pobtems veed to =licit
WiEs were offected, the omplitedes of oll YEPs wer= not chonged and the BAEP weesn=
not offected of dll. Thus, changes in VBP lobencies recorded in this shedy or= o highly
selective results and the todcological sgnficonce of this finding is not cear.

Jubsequertly, th= some outhorm |Afmonn =f al, 1992 publshed the mealts of
nevrobehovicural invesfigobiors conducted on fhe some volmbess sposed to
fetrochloroethyiene oocording to the some sspoare schedule o5 in Altrmann =t ol
(1780, At the =nd of the expogsure sexion on =och of the £ doys, the volunbesrs were
odminishe=red g longe fest bathery which induded finger topping. =y=hond coordination,
simple reaction firme [58T], corfirmsous performance (CPT to assess vigilance], symbal-
digit, visusal memory, pattern recogrition, digh leoming, poired associohes keaming and
retention, vocoiwlary and profie of mood soales tesks. Pre—esposure bosefine ossessment
was conducied the doy before the fist =xposume session. Statishcoly sgrificant

nce defcis for CPT ond =yethond coordinohon, o wel oz bordesine
profongotion of SET were found in the 50 ppm group compared to the 10 ppm growp
owwer fhe 4 doys. In both groups, the pedormaonce in these fests did nof worsen over the £
diays; on the contrary, in the 10 ppm growp, a sight improvement wos s=en on doys 2
ard 4 which i licaly fo be due fo the increased fomiliarty with the tests.
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COnoe ogan, the evauation of this shudy & difficult due to the some methodological
limitations reported for the other Atmann et ol [1990)] shudy. A4 o fird glance, the eoulls
of this shudy ==em o provide some esvidence for o peychomolor deficit ot
fetrochorcethyiens exposure le=vels of S0 ppm. However, due fo the lorge number of
fests conducted and fo the longe number of componsore performed, # & ety thot fhe
shofeficolly sgnificant findings reported in this shudy of 30 ppm hove ansen by dhance.
Furfhermore, since the psychomotor defict obsersed of 50 ppmi did not worsen over fhe
4 days, it & [kely it represents an ooute =ffect ofsing from Sngle penods of =xposue
rather thon the conseguence of repeoted =gposure. Therfore, o =vidence for an
advers =fect of rmpeafed sxpoaure to tetrochlorostvlens |up fo 50 ppm, 345 mgim?|
on nevrcbehavioura performancos con be derved from this shudty.

The= potentiol effects of repeated sxposure fo f=trochornoetndens on the nersous syshem
hove been investigoted by 4 shedies in dnecleones, 1 shedy in people [ving in close=
prosimity fo dry-cleoning shops aond 4 shudies in wolurtesrs. The mojosity of thess shudies
hove exomined newrobehoviownol peformonce ond newclogicol syrmploms. Two shudies
hove ko =xomined sleciroenc=phologroms [EE5] and 2 shudies hove exomined visual-
ewvoiped potenticls VB, imdl decrements in pedformaonce were obtoined in o
proporfion of the neuvrobehaviourd fests comied out in dry-cleaners. bn one shedy o higher
frequency of neurclogicad symphorms waos obo observed. However, due fo o rumiber of
methodologicd shodcomings, inchsding no or inoppropricte contl groups, lock of
mxposure—resporss relofionships, incorsishency of resulfs betwesn feds ond behesen
shudi=s ond the small somple sipe<, o tosicological signiiconce con b ottibuied fo
these findings. Chverdl, o deor osocofion bebe=n o neumnbehovioualf nevrclogical
deficit and repecied =posure to febochoreethylens of sxpoowrs le=vels up o 47 ppmi
[442 mgyim| hos not been established.

dimiary, in the vourtesr sudies, small deficits in pedommonce wene obdogined in g very
small proportion of the neurcbehavioural fests odminstered of =xposure level mnging
from 50 ppm [Z29 mg'm? up o 150 ppm |10835 mgl'md) for wanoble pedods of fime. Cine
shudy also reported an increase in YEP pealc lobencies in wolunfess sxposed of 50 ppm
245 mgfm® bud mod 10 ppm (67 moim?] for £ howsfdoy on 4 corsecudive doys
Howeever, due to o pumber of inconseiencies bebaeen fhe direction of the chonges
otesnsed [decrements and improvements)], beteesn fess ond betwesn shudies, ond
given thot in some shudies folse positive eoultts moy hoee oisen os o el of muifiple
Ccomparsons, the evidenos in support of o neurobehorviounal/neurclogical deficit cowsed
by I'-|='I'ru|:H|:|r-:|-=|'|"r|r|-|=n|= mgposure B nol consincing. Fudbermons, it & impodont o
comnsider that in these wolurtesr shadies, the exposuee schedule included o Emibed
number of repeohed single ssposunes rother than long-ferm epeoted =gposure o=sxions.
Therefore, &ven if some of the findings were real frectment-related effect, they would
b= fketly fo be ooute CHE effect:s orsing fom repeated single exposunes ather than fhe
consequence of long-f=rm rpeated exposune, Cvengll, thene & no dear evidence foran

effect of repeoted sxpoare to tetrochioroethylens up to 150 ppm (1035 mgie? 7.5
hoursfdoy for 5 donys| on neurnbehoviounal performonoe in fheos solunfesr shadies

Talking all of thess points irto considerotion, o crecial issue 0 relofion to the impoct of
fetrochor=ttyiene on the nervowus systemn is fhe need o ovoid ocute SHE depressart
effects ond ossociogted symptomotology. At 50 ppm some guthors describe marginal
effects, which appear not to be odverss.
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The=r= ar= very few stodies thot hove
fetrochloroethyienes on colowr discriminofion. Theses ore revieved inodetbal in the Bl RAR.

speciicolly  imveshigoied the e=ffecks of

& lorgescale shudy in Jopaness workers showed no =fect of long-term exposune to
fetrochHoroethyiene conocenirofiors in the mgion of 12 to 13 ppm B2 to 20 mgimd|
reloffee fo o conrol group. Howsver, the test methodology wvesd was relotieely insersthe
fo changes in colour discriminotion and hence the et do ot provide reassurance for
on abesnce of suble effecks. A shudy in Holion dnecleones segoested o siighdt
impoirment of colour dscrminotion relotive to controk, o=ocioted with elotivety low
myposures fo fetrochioroethdens (mean & b TWA sxposues -6 ppm [~£1.4 rrg,n'rn’|l-
Chverdl, fhere & so e irformafion on the effech of fetrochionoe=ttndene on Colour
diiscrimination that no rdioble conchsions oon be dronsn.

Toble * Epidemiclogical shudies of the neurchodic effecks of fetrochioroethylens

revissed by MBEGDECOE [2008)

Skudy descripion Exp-nsure Efie-cks Srudy
Comparsonof 13 | 124 mgim? (3 howr Effects found 2 out of 11 Tudtle =f ol
dry cheaners with & | TiMA) workers newclogical tests {1F77]
|y wsorkers
Cross sechional Fonge 4 9-£32 mgim® | Eqposed group showed Femoni =f
shudy compaoring M=dion 103 mg/m3d poorer peerformance in ol |19F3
&0 fernale dry newrobehaviownal heshs, but
Cleaning workers no =videnos of o dose
witth 30 females reliofed responses.
from o deoning
plont mot usEing
sohremts
45 dry cleonesms Liowwr 77 rraguirrd! Decrecsed peformances for | Echewer
M=cium: 181 mgJime? visual reproducion, potiem a=tal
High: 251 mg/im? memory and patiem {1F95]
recognition in high exposurne
Sroun
104 wanrbmrs SO msasuned Cizziness bt no objeciiee Essing &f
mposed whibe concentrotions 3500 | evidenoe of neurologicol ol | 1973
i:Il:l:lring mzchine= | mgim?® (400 ppm] but | =ffects [gbnormnal nefexes,
mnd =ngine paris 7.5% of meosuremenis | s=nsory disiurbonos=s, mobor
in POl nepoir oemtimmny |_4-2d4 dishurbanc=s|
shop, 101 contmk | mgim?® (0.2 and 50
ppm|
54 dry cleaning 133 mgu'm? (20 ppm; & | Subjective evidence of Cai =t ol
worker hour TWA] neurobosicity (1891 o
Dy che=aning &3 or 272 rmg'md (12 or | Sigrihicont inmpoirment of Jmeier ﬂ‘-
ks 54 pprm; duration of percephud funchion, | 1785 E
eiposLre not oriienfion ond irtellechuol _
speecified) function compored to o L
control group; no Sgnificant ]
difference between low and —
high =xpaosune growps oF
coredotion with bickogical
rmsasures of exposures
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In =pidemictogicol shudies reviessd by HEFDEDCG [2003; se= Toble 5], possible =ffeck
on ddney funchion wens found in wordoers with exposure to @ mean concentofion of 10
ppm |[6F mg/e; & how TIVA|. aithough other shadies foil=d to find on effect ot much
highe=r concerfmfions [Table 3; olso Solet and Robirs, 1991; Vydoocoil = ol 1990). Mo
recently Verplonks =f ol {19%%]. in o shedy of 101 dry cleoning workess in fhe Hethedonds,
repoied effeck on ddney funclion osodoted with o meon level of exposure of 400
mg’mimonths [range 1244900 mgfm* months]. Meosued shift meon concenrotions
rang=d from 1 to 21 mgim® with o meon of &4 mg/m?. Beodkin =f o (1995 fownd
evidence of changes in fver siucture, o detechtsd wsing ultrosonogrophy, in dry
Clearing workes exposed o mean concentrotions of 16 pprm (110 moima; & howr TIVA],
aifrough the =fect on hver emmyme octivity weos smal. More recently, Blair = al [2003)
reported encess isks of morhaliy from emphysemo in dey cleones (SR 1.7 95% G110
2.3) but no overall increased sk of mortdity ond no relationship behaesen emphysema
rick ond sohrent exponune.

Toble 3: Epidemiciogical invesfigafiors of Fver and lidrey toscity reviewed by NEG-
DECIOS (2003]

ikudy descripion Expensure Iiects Shady
Comparson of 246 dry 41.4-25% mgfm? Mo effects om feer | Lowawerys ot
cleaning workers with 23 |BS-37.5 ppm| function, no cl=ar | @l [1733]
urexpeosed wodoers =videnoe of effects
on kidney funcion
Comparison of 141 & hwowr TWA, Mo clear affects on | Gennon = ol
weorkers from £7 srall < 245 g (50 e e rmyTes (192
loundries and dry deaning | ppm)
shops, controk of 130
uriversity shaff and
shudents
Zose conrol shedy A concenimfions dome evidence of | Mudtief ol
imeoking 50 dry clearing | ranged up to 584 ghomenular ond [Pz
e mgi’m® {85 pprmy with | fubulor iddney
o median of 102 damages relafed fo
mgim?® | 145 ppmi| mpaosyune, bud no
does FEsponse
rediaficrship
57 dry cleaning workers, Esfimated as &5.9 Jome evidence of | Franchini ef
&0 cornols mg’m® |10 pprmy rminor =fects on al [1933]
fhe tubules of fhe
kidney
10 waorers muposed whie | Concentrotiors ofien | Mo evidenos of Essing =f o
cleaning machine and mxceeded Z75H ffects on ver or [1975)
engine parts in rolwoy megdm (400 ppm) owt | kidney funchom
repar shop, 101 controls 75% of meamrements
omhasman 1.4-345
mgm® |02 and 30
porm
S dry cleoning wono=rs 136 mgim? (20 ppm; | Mo evidence of ol =t ol
& lhowr TWRA| ffects on ver or (19
kidreey funchiom or
of effects on Blood
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The major forget orgons for fetochioosihdens fodcily, studisd im0 inhalotion
mupefiments, are fhe e ond centol nercovs systerne Mice oppeor o b mione
aiceplible to liver domoge orsing from tefmchicroethydens sxposure thon rofs. The
LOE fior effects on the Frer in mice following contiruous exposure wos ¥ ppm |62 mgfm
Table 4) afthowgh no effects in were obsersed in roks exposed for 7 months to 70 ppm
|483 mgu'md] for B hoursiday, 5 doysfwesk. & LOBE of 40 ppm (414 mgim? confirucus
mposure] was identified for newotmdc effects in gedpils. Longer fern sxpeimends in rots
and mice hove repofed odvese efecks on the ddney omocoied with hao y=ors
mxpaosure to 339 to 2.75F mgim? (100 fo 400 ppm| for & hows per day, 5 days per wesk
[HTP, 1734). In the some sxpeiments, thromiboss ond squamous metaplosia of the nosal
epithelium waos reported in rofs ond congestion of the lung wos reporded in mice. The
reqults of swperiments by Rowe of o (1932) in 0 ronge of species sngoest some
imhergpecies voriability in suscephibifty, athough the group sia=s wer= smal.

MEG-DECOS (2003] reviewsd o number of imvedigotions of the foscology of
fetrochlomettniene folowing orol odminisirafion. Drinking waoter shudies in mice hove

effects on the hoemopoistic systemn [Le. =fects on the spleen) in the absence
of wer or dney fokcilty of doses eguivalent to 0.05 mglkg body weight per day for 7
wemairs, Liver towicity hos been reporhed in mice exposed to 100 mgikg body weight on 5
days per wesi for § wesles with @ HOBL of 20 mgilcg. Kidney effeck hone besn reporhed
in rots of 300 mg/iog body weight per doy ond =ffects on ddney weight hove besn

reporied ot 400 mgikgiday.

Hepatotods and nephrotoxic effects hove besn described in experimental onimalks
upan repeahed eposure to tefrochlorcethydene. In generl, such effeck oppeared ot
inhalafion expooures higher than 100 ppm. There ore indicotiors that mice are mone
aiceplible o Frer domoge coused by tetrochloroettrdens, which moy be sxploined by
a higher =dent of metobolsm to eoctive infemmediotes. In bomons, the  owvenall
mtabolizm of fetrochiomettylene & only low [about 5% of aninhded dose, s== 5.1].

In inferpreting the ovaloble dofo from bemors Toble 2] the impoct of high peoic
concentrations coowring in the dry cleaning process must be considered_ in geneml, no
clear effeck on lver ond lkdney were sse=n i the meon concentrolion of
fetrochioroethyl=ne remained under S0 pprmo This & ogaoin compatible with the
mxpaimenta dota in animak. As further sxplocined in the RBecommendation section, an
HOAR of 25 ppm for humons oppears fo be o conseraote figune.
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Toble 4: Summaory of repeated dose expeiments demonstrofing odvemss effects on the ver [from RNEG-DECOS, 2003)

ipecied | Durofion | Exposune Cc oame Shody
17,245 mgyiim? | Do =t ol
2,500 pprmi 1952
Rt 18 days Upto 127 howrs | 415 animals di=d in each group, . doudy sesling in lver with feee diffussly
distribuded srnoll fof voouwolkss
Fobbd | 3 doys | 2 howrs por=nchymotous degenenation of the wer
Guireo 18F hours increased lteer and kdrey weighd, cemra fatty degeneration in beer, dioudy
Fig 24 dorys masding in renal fulbudi
11,03 8mg Do = ol
[ 1600 pprmy 1952
#ot 25 doys 18ec¥ howrs Decreased body weight, enorged Frer and lddineys
Guineno | & doys 3w ¥ howrs Decreased body weight: increosed lhver weight, modenote central foity
Fig degeneration of the lver, dight degenemfree chonges in germinag epitheium
2758 mgfrre [400 Rones = ol
ppmi) 1952
Rt 13 darys | 1207 hows Mo odverne effeck
Guineo | 234 doys | 168 hours Depress=d growth, increocssd ver weight, increosed nevtrol fot ond esierfed
Fig cholestenol in Frer, centrol folty degeneration in krer with dight cimhosis
Fobbis | 22 daoys | 1538 howrs Mo odvene affect found
Fhesss | 230 daoys | 17% howrs Mo odvene affect found
ety
W
Cuirea 1,380 mgfme? 200 Do =t ol
Fig Al days | ppmi) Depresed growdtdh; increcssd Peer weight; increosed tohol ipid ond esierfied 1952
1587 howr s cholestend in ltver;, centra fotty degereration in Feer
13 days 1o hrmoors Deprecsed growdth; increcssd ver weight very dight fotty degenenotion of fhe
centrol area of the ver
Guireo 488 mg/'m® (100 Rowe =t ol
Fig 135 days | ppmi Fermales: increosed brer wsight 1952
132 x 7 howrs Mioles: few smioll fot woecuokes in eer
17 doys 1% 7 hous Mo odvers =fiec:
Mowee | Uptod 1,380 mgfm? 200 | Severity of iver domoge increosed with incrsasing number of sxgposune. Afber | Kylin =t ol
i pprmi, £ 8 weeelcs, mossive, certral infitrofion of obout 308 of the brer with fof wos {19435
hoursiday, & days | cboanmed
ek
Fobbi | Pwesks | 12247 mgim? Increas= in Zeram Ghdomic Ceooloocefic Tronsaminosze [GE0T], Seanam Miczzn
[1L.7%0 ppmj 4 Shdomic Pyruesic Troreominase (3GPT) and gubamic dehydrogenose (G0H) in | [1972)
hoursfdoy, S s, domoge to cyioplasmic and mitochondrial strochunes, of the [eer
oy sl par=nchymo
Takbl= corfinued owvedect
ipecies | Durofion | Exposure regime | Oulcome Shody
boue= | 28 doys 1380 or 2759 digrificart oot srmall increoses in fver weight in mice oocompaonied by Cdum
and o mgfrm® |20 or inCrensed pemmrisomol cyonide inserstee Cod oddation, much smaoler |1%Ea;
40 ppmy, & effects innats
heowrs oy
mouss | 20 days 82 mgufm? 9 digrificart increase in [verweight Kj=l=tmand
Do), |1%E4,
oo Droubling in Peer weight with cell byperirophy ond vocuoksofion 1785
75 ppm (517
mg/frre .
OIS
bous= | 2 wears 588 or 1350 foer diepenenafion and necross, signiicont increas= in fumours TP [19Ed)
mig e {100 or 200
ppmi), &
hoursiday, 5
Oy ek
Rt 2 yeors 1380 or Z7. Mo =ffecks om fhe lheer TP [19E3)
mg/frr [200 or
400 pprmy, &
hours/day, S
oys fasmeai
Riod 12 2067 B 4129 Mo effects on the [ver Rarmpy =t
rricnths mgim® [200 or 200 o 1985

ppmi) &
heoarsdany, 5
days fasmei
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Table §: jummary of repeated dose expeniments demonsinofing odverss effects on the CHE [from REG-DECOS, 2003}

ipecles | Dwrolion | Exposure regime O omee Shudy
250 ppm (17,250 Rioeem ot o
mg /] [1RE2]
wof 18 days | Up to 127 hours 4f5 arimals died in eoch group, sevens Chil depremion, koss of
Fobbi A% days | 207 howrs CONEC DLSNEss
Guireg | 24 doys | 18«7 howrs Smvere ChS depresdon
i S CHE depresson, weight koes
1,600 pprm (11,027 B =t o
wof mg/rme] [1982]
25 days | 187 howrs YWarous mordoeed &ffects on behoviour thot could b= prevented bey
Guineno infroperitonea odminisration of ofopine, decreosed body weight
i Gdays | 3x 7 howrs Demcresgzem ety weigihd
470 ppm (2759 Fouees =t ol
Bt 182 mg /] o CMHE effects [1RE2]
Guirea | doys 1300 howrs
pig 224 18847 howr 5
Fobbiz | doys
Rhesus 15847 hour 5
moniey | 222 178 howr s
doys
250
doys
#ort 1 200, 200 o 300 Dose—reloted decreoss of ooehdcholine in the shiohom combined with Horma =f of
mcrth pprm | 12380, 2759, dight chonges in dopamine in the: srotum, nomepinephine in b [ V5B |
5,518 mgifma], hypothalomus and serofonin in fe cortex and hippocompus
confinuous
#ort 1 200, 400 and 300 boro=d dose-rsloted increose of glutomine, threonine ond sedne while Horma =f of
month | ppm |1330, 2,759, gamma-ouhyroaming ocid decneoned [1960D]
5,518 mgimd],
Confirsos
Gerhil 12 12 ppm |B25 Fmal change of oty ood potiem of phospholipids; decreose of long- Epricumd =+
months | mgfm?) confirvows | choin inolenic ecid-dendved Z2-corbon fotty ocids; no chonges in al [1967]
confent/concentratiors of protein, lipid phosphone and cholestenl in
hippocompus and cerebrol corbex - concheded thot smaoll chonges in
membrone foty ocids oooumed of doses well bedow those cousing
anoesthesio
Gerhil E | 50 ond Z20 ppm Ehghity incregsed ooncerrofions of the asiroglial profein 3100 in Fosengren
months | [£14 ond 626 hippocompus, cerebmol occipitol codes and oerebelum. 3100 os well os =t o |1734]
mgim®] cortireous | DA concentrafions were decreagsed in the fonfal cerebnol corbex. Efects
on Di& concentrotions at 60 ppm
Gertil 3 50 ppm (414 Zhight decreass in DHA concenirotion in fromtal cerebra codex Eorszon =f
months | mgfmt] corfiruous al [19687)
gerbi 3 320 pprm [B25 Minor decreose of brain weight, shift in folty odds of ethanolamine Eyridund =4
months | mgfm?] contirows | phospholipids towsards bess soburated formes al [1987]
wot Al days | 32D ppm |B35 Hightt reedecfion of choleshenol and phospholpids in the begirn; shift in oty Eyridundg =t
mg/m?] cortiresous | ocid compaositicn of the begin, al [1900a]
wot, A0 days | 32D ond 160 ppm Tendency towords decrensed broin weight, exposune of guinea pigs duning | Eyridund =t
guin=a [£14 ond 528 second holf of geshation reveded no increased serstisity o (1988
pig and mg /] |guineo
| gerbi pigs| confirmous
Fof 0 days | 320 ppm |2 207 Elight changes in fotly ocid compostion of broin phosphoipids thot logetly | Eyridund =t
mg/frm?] contirwows | nommalized subsequent o sgposues; sight pesistert chonges in beoin al (19790
Chiodeshernl combeni
rot H4or 12 | 300 ond 600 ppm Slower inCreose in broin weight of 800 pprm. Al highest dose, ofter 12 wesic | Wong =f o
el [206F arad 4,129 decreoses in DA tofol prodein ond broin region weights in fronbol ceeebol (13|
mgim?) cortireous | cortex and brain shem bud not in kippocompus. Glicl ond rewona
cyhockeletol proteirs decreosed in frontal cortex of highest dos=. Cio
profeing were decreased in frorfal corbes, begin sfem and hippocompus ot
the highest dose. Mo effects on nevrona enclos=. Changes intempreted to
reflect o reduction in fhe number of brain ceds.
mice 2wemeks | 100-1,750 ppm (439 | Dysproea, hypoctiity, lypemchivity, anoesthesia and afoxda ot highest HTP 1984
= 12071 mgfrrd) & dose
mowrsiday, 5
opys sl
rats Hdoys | 200 ppm 1,330 Hehavioumn| offenofion Zovolainen
mg ], & et o |1977)
ooy
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1.4. Genoloxicity
MEEDECOE (2002] provide a summary of the genotowdcity daofa thart weaos then ovollable.

Mgt in wiiro omoys in bocheno, ye=osk, mommobion oslls ond irsects hove yislded
negofive resufts. fome positive resulis reported in bests with bocteno could hove resuthed
from the presence of impurties in the tefrochioanetrdenes vsed. Most in vivo shudies with
mammals howe glko yslded negofire nesutk [Le. hos-mediched ossoy, cytogenefic
shudies, spem-hbecd oonomalti=s, dominont l=thaity, wrscheduled DRA syrhess]_
Wihere podfiee resuls hove been oblained in thess omays, the tefrodhioroethplens fed
subsionce wos of elotively low purdty. Bvidence of DRHA domoge. sngle sirond  breols,
were howsever found in the Peer ond iddneys, bt not kings of mice freoted with o high

purity preporafion of tefrochiorethylene.

HEEDECOS (2003] concluded thot fetrochlonpethyiens i virlwolly devoid of genotosc
propeies in mormmals.
2.7. Carcinogenicity

2.7.1. Humon dofa

A lorge mumiber of shudies hoee invesfigobed the posible ossociotion behasen
employmment in e dry cleaning industry ond excess concer g [Toble 4], In most of
thess chudies, worlters were ssposed fo o numbber of sobvents ond only o few shodies
specificaly imvestigoied fetrochioroethyiene. Mary shodies did not differenficte behamen
laundry wodo=rs with wery ko sobvent exposures and dry deanes which weakened their
prweer to detect =fects dues to solvent =xposure. Kost shudies did not toke ocoound of
srmioking of aloohol consumphion. Some of the obesrved sxcess conoer fsks could be
due to smoldng, although the genero obsence of svidence of o lung conoer FAdc
suggests thot snoldng & wnlle=ly to =oplain al of the obsersed concer sk Crverall the
results of the wanows shudies ore suggestive of an associotion behasen sxposure to dry
cleagning fiuids and on ewoesx ek of some respinotory troct conces andfor blodder
cancer. They do not provide cleor evidence of on ooocofion  behassn
fetrochorcethyiens exposure and cancer.

Jewenol shudies of tetrochlonetiryydens confomination of dhinkdng woter hove poirted to o
prssble srmoll encess of concers of the breost |Aschengrow =t ol 19948). kng, possioly
colon [Poule =t al, 1999|, blodder ond leuiioemin [Aschengrou =f o, 1993]. However, it s
unclear whot other conforminants may hove been present and whether the absence of
simidar reports from elsswhere is due to an absence of irvesfigotion, o comparatiee rary
of this parficular form of confominalion or on akbsence of =ffect.
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Table &: Epidemidogical imvedigotions of tetrochlonethyiens concinogenicity

itudy descripfion Efects Shudy
Retrospective cohord modaolihy Significont eucess of uinory foctond | Eoplon
shudy of 1,597 wordeers employed | oolon conoss (1B
in  dry clemning shops for ot
losh one yweor efore 19460
Evponsion of cobort to 14690 Significant mwoess of blodder conces,
|43 deoithe, 42 467 persorey=ars | no eer concers, sgnificonitty fewer Hroeam =t ol
ot risk] cancers of the hmpothotic ond [1%87]
haemopaoiefic mystems
Mo mxoess of uinary troct cancers
dubcohort of 4135 (127 deaths] of
workers axposed alrmost
mxchusively to Mo occount taoen of smolking hisfory
fetrocHoretyiene
Significant eucess of oesophogus
cancer in both main cohort and Fuderet o
dtudy updoie subcohort [17%4]
#m excess conoer isk wos detecied Fuder =t ol
1708 dry cdeoning wodesrs | with elevofed mortality fFrom fongue, (2001
mxpased to fetmchiomeityiens | blodder, oesophogus, infestine, lung
for ot lecst one yeor before | ond cerviod concems.
1980, Most of thesse wordosrs
were goso exposed fo o
petroleum Dosed dry ceoning
ogerd.
11,042 dry cleaners empioye=d Incrensed incidenoes of karyngeal Hoir =t ol
pehasmen 1945 @nd 1977 concer, iplodder conoer and [1985]
hymphomao in workoss emploped
before 17483 jexposure domincied oy
sofvends other than
tetrochlonethrdens|; sgniicand
incCrease in oesophogus concerin
block males with medium or high
tetrochlonoettndene oo e
Mo enhonced (e concer risk
Mo occount toieen of smoking hisfory
Folow wp of 33469 dry Cleaners Imcrensed mortolity rotes for Hodgidn's | Bbair =t of
from the 1985 shudy diseose, concers of the oesophogus, [2002]
larym, lung and cersi (FVRs F5% Ck
respeciesdys 200 064,86 2.2; 1.533;
1.7 082 1.4: 1.0-1.6c 1.6 1.0-23); no
clear relofionship behessen sobeent
mxposLre gnd cancer nsk
Proportional morhality shudy of Bevated proportional morhality mofes Bair =t o
7% dry cleaners dying behasmen | for lung conoer, cerda uher, ddn [197%]

195F and 1977

cancer, lewkosmio, and yer cancer:
de=ficit for breast cancer
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Mo occount talien of smoldng hisfory
or exposure fo other solvents

Proportional mortolity shudy of Bevoted PEARs found for conces of Fiotz cndd
471 female loundry ond dry- the genitoio aond lddnesy, Jieseti
cleaning wodoers who died nonsigriicont excesse=s of blodder [1861]
betaemen 1762 and 1977 and skin cancer

Mo oocoount toicen of smoling hisfory

o exposure fo other solvents. Inchusion

of loundry wodoeers with e sobaent

eiposure will hove imibed powser of

shudly to detect effects
£470 loundey and dry-cleaning Mo mwcess deaths for oll concers, Cuh =t of
workers who died behamen 1975 | significart exces: for respirafony froc [19E4]
ara 1981 cancer, lung cancer and odney

cancer; lower than expected

incidence of breast, blodder and lheer

cancer; dmalkdng hishory nod

corsidensd; petroleum schoemts

accourthed for =50% of dry cleaning

fuids weed
1717 lgundry ond dry ceaning Mo mxomss for ofl concers, socess of Hialommura
wanrkers wiho died Dehesmean 1971 | concers of the srmall irfesfine; Cirby [19B35]
and 1880 ATE of Joponese dry deoning shops
drmoking and drinking hobits used tetrochiomnetvdens, shudy
knoan for 284 weorosrs inChuded bowndry workoers with no

sofvent EnposureE
Cose-referent shudy - 103 Fedofive s of 1.31 not sigrificant] Frrith et ol
workers amployed for of least & | wos found for bodder concer in [1865]
rmeoindte in dry ceaning or MONSMmoieers =mphonyeed in dry Cleaning
loumdry shops and 5.7 74 shops.
subjects in other ococupofions
with possinle sxposure to smiler | Inclusion of loundny waorkess Emited
chemicak, 1860 subjects with posser of shudy to detect effects
iz chemical =aposure
Cose-referent shudy - 7405 Mo associalion behsssen employment | Bcloughin
cases of renal concer in laundiny or dry cleaning shops and =t ol |1967)

renal concer
Retrospective cohord shedy of Tetrachicroethylene for more than Ipirtas =t al
14,457 arcraft mantenonce one year assocoted with an excess of | [1991]
weorkers sxposed fo over 20 rmuffipl= ryeloma) nor-Hodgkin's
differemnt sobremts hymphoma in female worloers [no

occount foken of smoldng or oloohol,

o sxpeosun= o other sohyenis)
7 965 woroers employved forat | Mo overoll escess sk of concer wos Boice =t ol
least 1 yeor ot o lorge aincrofi defeched. A non-sgnificont excess of | [1999)
rrianufochuning fociity on or neoin-Hioadgicin's hynphomo waos found in
ofter 19460, mortolity sxpeience | worlers exposed to tichlono-or
determined unifi fhe =nd of tetrochlonoettrdens.
1988
oot of 2050 merard 1,724 Mo mwcex of specfic concers cowld Antia = o
s aspoced ho b= limked with fetroch oroethyviene [1985]
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fetrochorettyiene, mposure [tednoc hlorethylene
trichloroe=thyvern= ond rmonidonng dofo wos ovoilobie for
fnchloroedhore= folowed from 1 97 a-19E63|
19671992
Proportional morhality shudyin Black men hod =l=vated PEARs for all Waolcer =f al
8.163 formmer lowndry and dry cancens ond cesophagus cancer, (1997
clearing workers white men hod on elevaied PAR for
cancer of the largr; no sepancie
anahyss mode of loundny ond dry
heanirgg wiorioers
Cose= oorrod shedy, 404 coses Pioasble mucess sk of oesophogeal “Woughon =4
ooncer in dry cleaners bosed on fuo | ol [1997)

oose=s; shudy hod low powesr fo refiobly
defect an effect

Cos= conmol shedy with ¥ coses
of renal o=l cancer and B4
corrok

o ossocigtion with
tetrochlonefvyiene wos fownd

Yarrreakas =f
al [1996)

Cos= conrol shedy,
74| cozes, T4 contmk

MHonsigniicant ossodotion behesen
tetrochlonoefiene and adrocylic
brain cancer. Shudy was subseguentty
criticied for poor exposune
clozsficofion

Hemermon =7
al [1994)
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27.2 Animals

A shotishooly significont increase of hepofocalkdor corcinoma wos obsersed in mice
fiollowing inholofion aposues to 820 or 1,278 mgfm2 (100 or 200 ppr) for & hows =och
day, 3 doys per wesl for 2 yeors MNP, 1984). Smior effects wene obsersad follosing ool
odminisirofion of 356-1.072 mgiicg body weight fior 5 doys per weslc over 78 wesim (FC,
1977). The mojor metobolite of fefmochiormetndene= fichloroocefic ood, induces
hepoiocefuior corcinomas ond odenoma in mice fdlowing ool odministrotion. B
oppe=ars very plousible thot the ver fumows obsereed in mice esposed to
fetrochloroethyi=ne an= the result of concinogenicity of fichioroocetic ocid bosed on o
norgenotosc mechansm. This & supporded by doto of Odum =t ol. [1%38) showing thot
trichlorneocefic odd induces perosisome profifencfion in the feer of BC3F] mice ond F-
244 rots. In rofs, o norrsgrificont increos= of febolor cell odenomo ond
odencoarcinoma was obsersed in makes bt nof femicles followdng inhalotion exposun=
fo &69 or 1,376 mg'm? [200 or 400 ppm)| for & hoursiday, 5 daysfeesi for 2 years (NP,
1988). Bfeck maoy hove been related fo the mole—specific formation of profen droplets
in cells, ogain pointfing to o norrgenctokic mode of oclion. Roks abo showsed a
sgrificant increas= in mononuclear cell levkoemia, but fhis concer had o high
bociground incidence in fhe rat dmain feshed so that the sigrificance in the oseessment
of hurmian cancer rels B uncedain

In expeiments where tefrocdhioroethrdens wos opplied to the: ddn of mice, no increose in
tumowrs wos obssrved [Van Cuueen = o, 1979).

Concluson

The= limifed avidence linking axpowre fo fefrochiorcethdens fo cancers in humans is not
comvincng, whersas resuits of animal expeiments demonstrate o clear association with
cances of the Ferer in mice. Mice moy hove on enhonoed susoepfindty to e tormowns
ariing from tefochiocroetindens expooure ansing from a higher rote of production of e
mietoboiite fichioroooefic ocid than found in other species. The Nk betwe=en hepafic
perouisome proffesotion ond fichlioroocetic ocid suggesis fhaot the feer furmouw s found in
rmice after sxposure o tefmchiormmethydene ore not relevond for emon corcinogeness ot
levedls of occupofionol suposure. The conosrs reported in hwmors are mosity of the
blodder or respingiory troct; so for no excess fek of concers of the fer in hemons cowld
b= identified.

lARC |19%95) clossfied tetrodhlorosthyizne o= o probabl= hurmon cacinogen [Group 24)
on the boss of imited evidence of corcinogenicity in humons combined with suificent
evidence of corcinogenicity in animals. The Bl clossiicotion (corcinogeniciy] is of
cotegory 3 (R0,

In vimw of the SC0E shofegy to derfee OB for corcinogens [Bolt and Huic-hMortagud
2008, the folowing anguments are important:

¥ Chorochensofion of tetrochioroethrdens o non-genoiodc in viso (see 5.0

" ldentificafion of o mode of oction for mouse Prer fomours, ossociobed with fhe
perudsome-proliferoting potency of the mefobolie tichioroocetic ocid
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" Cl=or guontitotive species differences in the ocddolive (CYP-dependent] ond
reductive (GiH-dependent] poffwaoys [s== 5.1], l=oding in humaors fo exhalotion
of 5% of fetrocHomethyvi=ne unchonged.

In ess=no=, this justifies o coiegoisofion of tefochioreethydene in the JC08 corcnogen
group O, as o nomrgenotosic cordinogen, the cordinogenic effect of which & subject to
a threshold.

2 & Reproductive and developmental loxlcity

Eqperments in mice hoee demonstroted  thot  fetrochlonoethdens con cmos e
plocentn ond ocowrndote in omniofic fuid ond the fosbes [Ghortous =t o, 1984).
Tetrochloroefviens hos gko been deteched in human mik

281 Hurmeon dabo

The dhudies reviewsd by FNEFDECCE [2003] show some evidencs for an ossociohon
bp=hasman mofemal oocupotion of dry cleoning aond inoreosed fek of gponfoneous
abortion and more mited infomation o suggest an ossocdiotion mone specificaly with
fetrochioroethyiene [Toble 7). There is obo wery limied svidence of an ossocioton
behasmen fetrochiomnettndens ond disrupfion of the menstrual cpcle. There i no evidence
of on ossociotion betssssn fefrochornethdens ond congenitol molformofions or
behasmen potermmol =gpooure to ferochioroetrdene ond increosed [sk of sponfoneous
abortion. Thers & no cleor evidence of on effect on mole fediity, olthough the owvailobl=
doto do mof ssclude the posdhifty of o smol effiect. Thers hove besn o
epidemictogical imeestigofions of the afects of infont espaoours to tetrochioroettndenes in
breost milkk bt obstuctive joundice and hepofomegoly hove been described in e
breast fed child of o mother exposed to tefochioroethydene [Bognell =f o, 1977). Ho
new shudies appear to howe been published since the NEG-DECOE revies in 2002,

Table ¥: Zummary of shudie: of reproduciive effects in bumans reviewsd by MEG-DECCE
e

ikudy descripfion Effects Shedy
Hested cosecontrol study withh | Incidenoes of sponfoneows abotdionin | Toskdnen = ol
1 2] ciomes of sporhareous wives of men cooupational =xposed [1968]

abortion ond 251 controls bosed | to ongonic solvents wos significanthy
on o fle of 4,000 maole wwoross raised Dot no effects =en inoedves of
rmicnitoned for ewqpoosune to six me=n exposed to hefrochioroe by ene
solverts or other hologenoted sohverts; no
aszociation betesesn potemal
miposure ho sobvertts and
raiformations or behassean motemal
mposune gnd spontonsous aisorhion in
T mposed o sobtverds

GHueshonnoire shody of &8 dry Incidences of dysmenorho=n, Tiedhuis oend

cleaning and 74 loundry workers | unusual cypde l=ngth, mencmhagio Won der
and premerstnea syndrome were Gulden
higher in dry-cleoning worosrs than (1968

armong loundny worloers, no difference
in the mean cycle length behween the
2 roiIps
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Shudy descripfion Effects Shady
Exormination of semen guality of | Mo differences in averoge number of | Ehenad =t al
24 rre=n sperm oells bebseen the bao growps [(1981al

miposed _ _
fetrochlor=thyi=ne |dry ceoning
weorkers) and £3 loundry woroers
with no exposune

but incideno= of low spemm counts in
both groups relativety high

Exomination of pregroncy
ouhcome in portners of 17 dry
cleaners and 32 loundry worosrs
from study albovwes

Murmber of pregnonces and
shondordised ferlifty rotics smilarin
both groups, no difference in
sportarsous albortions, wives of dry
Cleaning worle=rs more than twice os
fkety to howe toleen more than 12
rmonths fo become pregnant or
st core for an infedfility probl=m

Elrmmiom = al
[(19¥1o]

197 weoamen expose=d to ongaric
sobverts

Digify or high leweis of exposune fo
sohvents wos associohed with
significantty reduced fecundiby
whensos espooune fo
tetrachloroefryiens hod o nom-
signifhicart efect

Sollmen =t o
(1983

£.000 chermical workers

Incidence of spontansocws abortions in
loundry wordo=rs significonity increased
compaored with “all wscamen” in Fnland

Hernrmirki =F
al (1980

fizle ora fermale wodo=rs
myposed to o wide range of
chemicak ard other substances
art ok

Mo efiect on spontoneous abortiors
in women exposed to sobeemts [73D
pregrancies| or among the wiees of
rme=n exposed to solvenis. Sgnifioond
inCreose in spontoneous abortions in
fermabe loundny workers (414
pregrancies|

[rabohm =f
al [1984)

47 fernoles in dry cleaning shops

The incidence of spontoneous
alborfiors among wormen working in
dry deaning shops wos £ fimes higher
themn mmong housewives but no
shotishically sgnificont differenoes
obs=reed in the incidences of low birth
weights, sponfoneous aborfions, =l
births and congenital birth defects
between the fao groups.

Bosco =f al
(1987

Cross sechional shudy amiong
58,087 weormen who delreered or
were treated for o sponboneous
albortion

Mo association behamen employmend
in o dry cleaning shop ond
spontaneous aborfion, silbith,
congerital defects and low birth
weight

EcDonald =f
al [1987)

Caohort of 5,700 female ding-
cCleaning ond loundny workers

shatishcoly signiicant assocofion

befwemen spontoneous aborfion and
exposure to tefrochioroetndene, no
effects on congerital mofommiofions

Eyronen =f
al [1987)

T cohorts of women
emiployed in loundry or dry
clearing work — 1] 4B coses and
110 refenents; 2| 88 coses and

Mo association behasen
tetrachloroefryiens and odverse birth
outcomes [sporfonescus abortion,
perinota death, congenifal

ERlborg
(19909
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131 refenrs maiformations and low birth weighf
Women monitored for exposuee | Stotishcoly norrsignificant srmall Lirdbobim =+
o ongaric soheents — 72 coses increosed sk of spontanecus aoortion | ol [1990]
and 1467 controks i women sxposed to

tetrochl onoethrdene
Case control shudy in wormen Ligniicant association bebaeen the Windham =
ENPeEREnCing O Sponiarscus incidence of spontansous aoortion al [1991]
aborfion before 20 wesls and =xposure ho tefrochionethpiene
gesiofion but bosed on onky 5 coses ond in 4

coses waoimen hod also besn exposed

to frichlonoetydene
7. A0S weomen smpioysed in dry Incrensed sk of sponfoneocus abortion | Doyle =f ol
cleaning in waormnen empioyed in dry cleaning [1997]

thamn in loundry or women not

employed in dry cleaning or laundry

Ty shuadies of the affects of fetrochioroettndene comominotion of dhAnkdng woler on bidh
outcome hove bes=n pubished, but in both shudies expooures were o o miskere of
chicrinofed hydrocorbons. Sonnenfeld =t & (2001 ] reported possble weak ossociahions
behamen fetrochionoettyiene ond reduced birth weight, smol-for-gestotiono-oge infonts
and preterm bifdh. They found more svidence for osocofiors in older mothers and
rmicthers with histores of foehal loss ond suggeshed thot some foehuses miory be ot greotes
risk than othes. Bove = o (1795 found possble evidence of an associotion behasen,
f=trochioroethyl=ne in dinkdng waoter ond deft polohe.

248.2 Anlmal data

The resufts of animaol expedments swggest that inhaolotion =gpoowre to high level of
fetrochlorcethyi=ne moy be oscocied with odverse =feck on mae ferfity. There &
lirmited evidence thaot tetrochlomethyezne may be tokdc fo the fostes, bt only of l2vek
of sxposures thot ore omocoied with mofemaol togdhy. Thers & o svidence for
fercfogenic affects. The owesdt expooure concentrotion omocioted with possible foetal
fodcity i 300 ppm [2.067 mgi'md] and the lowest concentration azodoled with effects
on malke reproductive orgons 330 ppm [2.067 maglm]. The doto, os compiled oy DECCE
[2003), ore pres=nied in Table 3. In oddifion, o recent shedy by Comey =f ol [200d) fouwnd
no devwsopmeniol =ffects of &5 ppm. The Bl RAR hos oguoded this shedy oz fhe
“Hurtingdon Life Sciences Ifudy 20057, providing oddifional irformafion in the rat ot
concerrations of 45, 250 and 400 ppm. This is supported by o 2-g=n=ration inhalaticn
shudy in rots [Tinston 19935, olso cided in the Bl RAR.

Thus, an MNOAR for reproductive effects of 45 ppm oppeos compotible with all
experimental sudies reported so far.
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Toble B: Ime=shigofions of repoduciive towdcity reviewsd by NEGDECSE (2003
ipecies | Exposure regime Concenrolion | Oufcorme Shudy
Fods ¥ hiowrsdary for 5 days 0, &89, 32445 | Mo =fect on spem heod mompbod oy Bediles = ol [19E0]
Mice Fragyiy! Incr=ased onomoli=s n sperm heod
rrizfphiciogy ot 2.445 mgim?
#ars Two genenotion shady 0, 688, 2067 or | At high=st dose, decreosed body weight in | Tinshon |1993]
§ housiday, & doysiweek 11 | 2580 mg/m? Fl ard F1 generation, increased lddney and
weeks prior fo moating, moke=s of Peer weights; reduced tesfe weight in Fl
fl and F1 gensrgtion exgposed males of heo highest doses, no =ffects on
for 19 ond 35 weels fiertilihy
s peetively
o= ! bousfdoy. doys 15 of |0 and 2047 | Relobive lver weight increosed in doms, | Schwetzef of [1975)
geshortion gy’ decremmed  fostd  weight, deloyed
osificotion of shull bones and shemebroe
] Decreqmed maferna body  weeight,
inCreqssd raember of obsomptions
e Gesfafonal day 18 or &183 |0 and 2445 | Mo motemal fosicilty excepd for increased | Beliles ef al (1980)
with or without 2 wesk | mgi'm? kidrey weight in group =xposed for 2 wesks
exposune prior to mating prior to moting: o fostad fomicity or
f=rofogenicity
#obbis | Gesotional doy K21 or 721 Mo motesmol or fostol  toochy. o
with or without 2 wesk ferofogericity
aspoaune pror ho maling
“indushry shudlies
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Recommendation

Tetachlomethdene s modiy obsoioed folowing exposune by inhaiofion, ingesfion or
through the skin. By far the major rovle of eliminction iz exhalation of the unchanged
compound. Thers is o neofively longe amoundt of informafion on the potenfiol repeoted
diose effects of fetrochiorcethylene from shodies bodh in burnors ond inonimaols.

In relcfion to the shudies in bumans, thers o genend woricer health surveys ond shudies
spe=cifically imeeshgofing potenfiol effects on the beer, bdney, nenous spsiem and oodour
wision. Varicole results and interpredotional difficulfies hove orfesn in ey of worosrs
mxpased to lower [below 100 ppm, 0 mg'm?] concenfmofions of tefrochioroethpiens,
with o shudy finding no effects on the freguency of ubjechive symptorrms, poschomotor
st pesul®s ond markers of Fver and kidney tosiciy in dry-cleanes with @ mean B-howr
TWA exposure of 21 ppm (145 mgim? for & yean] compared with an vnesposed control
group. Two spediic hepofobtowicity shudies fogether with the hepoiohoxioological
ireestigofions of seveml wodeer heolth surveys hove provided no cCleor evidence for
fetrochiom-ettrdene-nduced ver towcity of expomre concentrafion: below 50 ppm (239
mg'm®; mean 3h TiNA]. Similary, the specific six nephrobomcity shudies fogether with the
nepirotosicological investigotons of several wordosr healtth surveys hove provided no
convincing svidence for fetrochonoeindens-indeced kidney todcity ot mean exposune
leveks in the range 1.2 - 23 ppm 6.3 - 158 mg'm|. From the shudies that hovwe specifically
irvestigoted the pobenfiol efiects of i=trochionoettrdens on e nerows systern, o clear
amociafion beteesn neurcbehovioul/neunclogical dehcits and repeated sxposees to
fetrochiomettrdens in the wordtgploce [dn-ceaner] of exposune levels vp to 67 ppm (462

m fior 10 years) or in wolunfess of concentrotions vp to 150 ppm | 1035 mgy'm? for 7.5
hours/day for 5 days| has not be=n edoblished. Thers ome very few shudies that hoee
specificaly imesfigoied the affects of tetrochioroetwlenes on colour discrimination, such
that no refcble conchusions con be droen. Crvenal, thers is no clear evidence from
shudies in bumars for repeoted dose effects of tefrochloroethene of =posue =ves up
fo 25 ppm (173 mgimi]. This volu= & tole=n forsord to the sk chormoctermotion o= o
human HOAEL [see olso 5.5.2.1).

In redafion to the animal Sudies, the: e, bdreys ond lungs hove besn shown fo be the
main target orgors of tetrochlonetylene—induced toxiciy. Liver domoge s=en in mice
fiollowing either inhalofion exposure or ool odminsirotion hos been shown to imeove
peraisomal profferation, on efect to which humaons ane ot resporsve. Mo leer tasdcity
was olbserved in rots. For kdney domoge, which wos obsereed in bodh nots and mice
ficllowing either inhalotion or ongl espooun=, an inhalofion LOAEL of 100 ppm, 50 mgyim?
|=gquivalent to on infermal dose of 345 mgfkg/day] and on oral LOAR of 270 mgikgiday
howe been identified from the mouss inhalolion ard ora concer bioossays ecpectesy.
Evidence of hydine droplet nephropathy wos fownd in moke ol follosing either
inhalafon or onad egpooure, but the doto indicofe that this phenomenon, which & male
rat-specific and hence not redeward fo humaors, only oocous ot relatvely high bevels of
exposuns (1000 ppm, 00 mgim® ond 1000 -15300 mgfkgiday] when relatively short
myposre durctions are amployed. Congestion of the lungs wos s==n in mice folowing
inhalation emxposues ot = 100 ppm [§00 mgim?] for 2 yeors. One hundred ppme (600
mgim?} & therefore alss the LOBEC for this effect in the lungs.

Crverdll, taking the human and fthe onimal evidence together, an HOAB of 25 ppm. os
discuszed obowe, appeors to be suffidenty consennatiee.
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The= joirt DECCE Mordic Experdt Group (203) hos conduded that central nercous syshem
effects con be especied in humons ot short-lemn =xposer= fo 100 pprm B89 mgl'm?]
f=trochioroethyi=ne. Reported efiects incude heodoche, dizginess, light-heodedness,
fiushing, difficulty in speoiing. seepines, losz of nhibiors, eshiorobion, feeings of
elgtion, ond impaoired motor coordinofion. b we abo concheded that some
inzdeguately performed shudies suggest newological =ffects below 100 ppm |15 ppm
rmiedion leeed].

Ancther bey effect for seffing an CEL & on the centml nervous system. According to the

docurmentation of REF-DECDS (2008] o level of X ppm [128 mgim?] oon be regorded
fo be o HCWEL in humans.

Tetrachloretirdens hos induced leer concer in mice and renal fulcular turmours inmale
rats. Zome shedies sugges thaot t moy couss cancer in humans, bwt these are ot
concisive. infepretotion & hompered by concomitont exposure to other sobvents and
lirrited by lock of coninol for Fefime—rsioied fociors. The resutts from genofowdcity testing
wamant the conchemion thot expooure to fetrochiomettrdens doss not present o
genohoxic sk fo hurmans. b con be conduded that the sxperimendal turmiouwrs produced
by te=irochioroethylen= in rodents are bosed on nomr-genofmdc modes of ochion. This i
li=ty to be medicied vio the medobolie chioroocetic ood. This allows to cotegoris=
f=trochioroeityiens oz o group D corcinogen (ron-gencioric, associated with a
threshold] and fo =siokblsh o heolth-bosed CH. The arguments ore further cudined in
chopier 572, This 08 must be s=f of o lews] thot ovoids domoge of the porenchymal
ongars [ver ond ddney.

There & very imited evidenos that suggests that human exposure to tetraechlonoethgiens
is ozsocioied with on inoreosed sk of spontoneows obordion. There is o evidenos of
omociofions with congenital mofformations or o substonfial =ffect on mole fediiby.
Tetrochiomethvydens & secreted in breost mik ond hver foociy bos besn reported in he
breast fed child of o mother =vposed to fetrochioroethiene. In animal =speiments,
foetol fowicity haos only been reporied ot motemolly fowc lewsls of egposune. Minor =ffects
on malke reproductive orgons hove besn reported of 200 ppm [2)057 mgy'm]. Ther= are
irsufficient mulfiple-dose dota to defermine no-effect levek. & recent documentation

For esinbiishing o 3TEL DECOSE [2004) hos evohessded o shoddern LOAR. of 1500 mgiom?
[218 pprmy and o HOAR. of 750 mgfm? (10¢ ppmi| bosed on the sudies of Shessaord =t al.
(1761} ond Rowe =t ol [1%32]. In consdergfion of the [mited dotobo==, o

recommendation of o STE of 40 ppm [275 mgfm] oppears sufficienity corssreafive_

Under thess provisions, SO0 moommends for fefrochioroetfdens on O [8h TWA] of
20 pprm and a STEL [ 1.5 min] of 40 ppem.

Bosed on the derfwofiors ocufines in chaopier 5.1.1, 3208 recommends for bickogiool
rmionitoring o BLY of 0.4 mg tetrochlomnefidens per fter whole blood, ot o sompling firme
prior o the kst shift of o wordowvesk [16h ofter the lost preceding shift]. 4 o norrnreoadye
aitermative, o ELY of 3 ppm fetrochorcethylene in =nd-=xhaled air & recommended
|sarmpling time: phor to fhe lost shift of o wodc-essslc, =, 14 h ofier the lost preceding shift]

Az specified in chopher 5.1, siin absopfion of fetmchonethdens con be relevont vnder
proctical wodgploce conditiors. In conssquence, a ‘skin’ nototion is recommendsd.
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