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inspired alr for 4 hours dally on 5 dayn/week aver 4 parieq of 17
months. In adiition to the angiosarcomas indicate? i Table 1,
sone rTatz alra davelopad zyobalegland tumours wid nephirobleatomne.
In concurrent studies, exposuro of rats te vinyl acetato at levels
up to 2500 ppm wao not followed by the appwarancy uf any tumnurs.

(2) There ave strong indications that vinyl ehlorile cxposurv
results in liver tumours in man. A numler of caser: Lf anriagarcnas
of the liver have been reported in the United Stateg in 2per.diver
" exposed to vinyl chiuride. This tumour is very ruar- in man. It in
possible that the initial casee recorded will be followod Ly the
appearance of others, and comaeit on this possibility huww alrealy
been made by the Conwer for Divease Contrcl, US Departownt -.i
Health, Education, and Welfare.

Ir adiition to the possible carcinogwnic response in San,
vinyl chloride exposure has baen angociated with the clinl~al
syndrone, acroosteclysis. Pull deacriptions of ihe sigs and
symptoms and 2linfcal fCindinrca of this rcondition have been
published (Dinman et nl. Arche envir. H1th 1971, 22, £11 Harris
& “m' Br. vad. J. 1967. 10 71?' Jm‘. Ma Dt. wrd, Vachy,
1973, 1. 2034; Lange et al. Int. Archs Arbeitsmed. '."7‘0.&0 1).

(3) Other effects in man have also been recordsd (Kramar &
Mutchler, Am. ind. Byg. Ass. J. 1972, 33, 17). In inlividuds
occupationally exposed to concentrations in the air varying from
10 to 300 pimn over periods up to 25 years, indications of liver
dysfunction have been observed. This particular effect has not
bean confirmed in animals, in that inhalation of vinyl shluride by
dogn, rabbits and guinea~pigs over a period of 4~ months has not
produced any signs of iiver disturbance (Torkelson gt al. ibid
1961, 22, .354).

The relationship between the chemical structure of vinyl chlor!ds Wil
1ts toxicological effects was discussed. A large mmber of compuunia
contain double bonds which may lead to free-radical formation. Thuse e
clude styrens, scrylic acid, acrylonitrile, acrylate, vinylidine chiaride,
vinyl acetate and safrole, a substituted allyl benzens inown to have car-
¢inogmic properties in experimental animals. The absence of a carvinogenic
Tesponse to vinyl acetate indicates that other factors affect ita biologival
activity. Therefore, the reactivity of vinyl chloride with other compounds
in the environment and in food and its mwtabolic route in the body are of
considerable importance. Little info. amtion on these points i1s avaiisdle
for instance, no data axist to indicate the jegrwe. if wny, to which vinyl
chlorids may act as an alkylating agent.

The factors that affect the migration of vinyl chloride from PYC werw
discussed. In January 1973 the Food and Drug Liministration begwn to
Teceive reports of possidle stability problems with PVC botties used fop
distilled spirits. The level of vinyl chloride migrating varied. with scvew
samples in & high range of 10-20 ppm. As there werc ho priot triicatiane
that contact between PVC and food would result in aiJfrstion of sonosey. the
figare of 10-20 ppm was astonishingly high.

Some data were available for migratiun into nonealroholbc bever.yve,
food and other materials. It im not possible to include ali the bagic J.ta,
hut tha following will indicute the ordsr of Sumnitude of Bigration. Fra
NC in which viny! chloride wus presant at a leve] of 0 ppa, sigration inty
vater, soft drinks and blood (after 40 davs) produced concentrations of
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Q+02=0+05, 0+0002 und 0+014-0-08 ppm respectively.

The extent of migration depunda on the initial cretent of vinyl chlurite
in FVC, and this can very greatly. Thus, in PVC bottica. the content of
vinyl chloride may be as low as 5 ppm and as-hish as 400 ppa (and up tn W00
prat in PVC film). YWgration also dependc upon time nf Jtormpes un Llluatrted
Yy 31 zample of beer which contained 2 ppo vinyl chloride wfter € ywars in ™VC
bottlea econtuining 70 ppm.

Other facvors that might influence migration :wuaw the Lype of Inlustrei
pr nens used, the offncet: of additives to PVC formul:tine wd »onditione
usage. It iz xnown that information on thece ~nd other 1upe ' hal leer,
gererated by industry, and the need fur o round-table lincuzaies with
induntry wna agreed by ult participanta,

On the buaia of avallaple migration duta, an eBtisite @ Bade What
leos than 100 ug vin, ) chloride 18 the lizely oral lafly in: we by 30 (if
Surope). However, furthar dats are necded to quantivate this, and comg. el
ation ahould alsc be given to compounds [urmed by the interictiion of vingyl
chlorid> with the chemizal cons‘itusnts of food ~nd dring. on which ra gat
wore avatlable.

The following conclusions were reached ni Tued u.arizaousliyl

(1) Industria) cxposure to viny] chioride .z the o 6% j@parta?
probles. Mull epademio.zical data, inciudity det:.led clind i
records of operatives wiih tumourn or other alleget! «ffecta. ste. .l 1t
be reviewed. Tha no-effuct lavel of 50 ppm in lnepired Wlr L=
dicated dy Professor C. Maltoni is too high to adopt us & Threshuid
Liait Valus®, Present levels of industrial exposure should be
roduced as far as possible. Environmental conalderations should
include the atwospheric effluent from industrial plenta, Of
particular importance ie the elimination of huzard to the
operatives from exposure to high lcvels of vinyl chloride turing
the cleaning of v.lymerisation vessels.

(2) Mathode for rwducing the residual vinyl ehlaride in p) satics
-prodacts to very low levels should be wxplored urgently. Thie i»
of particular jmportance where FV. [g used fur fuol and AFbi cope
tainers and wrappingm. .

(3) At the present time there is nu need to recammrnd that PYC
sbould be banned as a food-wrapping material, provided active stepe
are taken as indicated above. The basiz of thig rofelumion 18 that
relatively high concentrations of viayl chuoridt (by inhalatiun)
are ngeded to produce n carcinogenic effact, 11 comparim.an, the
exposure of man from food intake i probubly mich lowr, Thw
further quantitation of this factor will be poasible when sral
studies an vinyl ciloride have been completed, Purtherw »-, it
vas noted that even less toxicologicon! data wre avall b« 1
posaible alternative pluctics for faovd wrapping. [t wes thuwgnt
desirable and possible that PYC used for fuod and drink packaging

SAfter the meeting it was leammed througsh personal comguhlcalion 1hat S e
vinyl chloride in inspired air is aloo carcinogenic to ratse THiS ine
dicates the need for further evaluation, 45 ssoh w pewuite of the el
studies on vinyl chloride becoms avallable.




shauld contain less than 20 pmm vinyl chloride Tonomer.
this represents th: establishment of a food grade of FVC, to eonsure

In offact

wvery lov levelr of contamination.

(4) Tbe current si‘uation is that *hs problem of vinyl chloride

has been broadly dafined.
evaluation of further data, such as:

Its final solution depends upon the

(a) Epidemiological studies in man concerning vinyl
chloridew} inked dissases.

(v) Levels of industrial and environmental exposure,

(¢) Effects of oral doming of vinyl chioride in anisulsn.

{d) Investigations on whether tho induction of liver tumuwurs
by vinyl chloride is preceded by liver dysfunction /- .
cirrhosie, as can be found with selenium. or whether 1t

behives like nitrosamines, with which no cirrhaais of the
liver is observed.

(e) Motabolimm of vinyl chloride, including airylatlcn

{f) Percutanecus migration of vinyl chlorida,

(g) lavels of vinyl chloride in food; estimatod daily
intake in chiidren and adults.

(1) Interaction of vinyl chloride with food and drink com-
ponants.

(1) Llewels of vinyl chloride in PY¥C products (sheets, film).

(3) tevels of vinyl chloride in potable water and FYC tubing.

The vinyl chloride probles should be capable of solution without
recourse to total abolition of PVC manufacture and usagw. but It wvam recog=
nized that the latter policy might be adopted in some countries as a satter
of e.pedlency. Should this occur, there would be considernble risk to ather
Plastics materials.

It is obvicusly desirmble that the co=operation of ni}

ipterested parties be attained to facilitate and expedite the resalutivn of
this problem.
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