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While the dangers of asbestos have been well recognized for over
five decades, the industry was able to largely ignore or suppress
these until studies in the 1950s by Doll in England and by Selikoft
in the US. (sponsored by the asbestos insulators union) es-
tablished the relationship between asbestos and asbestosis and
cancers at various sites. Since then the industry has employed
scientific expertise to advocate its position in professional journals
and to successfully resist and prevent effective government regula-
tions. With an estimated 8 to 11 million workers having been ex-
posed since World War 11, the toll of asbestos occupational dis-
case and cancer is now reaching epidemic proportions. Workers
have begun to exercise legal initiatives, including third-party and
medical malpractice suits, resulting in multimillion dollar awards.

Concerns are also mounting on the dangers to the public from
“low-level” asbestos contamination of air and water and from as-
bestos-containing consumer products such as hair dryers.

As the realization is dawning that asbestos is too expensive in
terms of disease and death to continue using, the industry is be-
ginning to develop the strategies of relocating in lesser developed
countries and promoting the use of fiberglass as an asbestos sub-
stitute in the United States. There are serious unresolved ques-
tions as to the dangers of fiberglass and there are possibilities that
it may be no less hazardous than asbestos.

The massive human toll taken by asbestos is probably the single
most important incentive to the development of coherent national
policies recognizing preventive medicine as a major future compo-
nent in the delivery of health care.

Vinyl Chloride

One of the most common pejoratives applicd to modern times is
“the plastic age.” And just as age-old natural materials like wood,
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glass, and metal have becn replaced by cheaper synthetic plastics,
this seems to imply, so has the value of our lifestyle been
degraded. Many things we now touch or use daily are made of
plastic. Yet the plastic transformation of our society has only
taken place over the last forty years. The consequences to society
of its plasticization, in terms both of high energy and health costs,
have only recently been appreciated. One of the major costs is
from cancer.}

Manufacture i

Plastics are the leading product of the modern petrochemical in-
dustry. This era of plastics dawned in the 1930s with the realiza-

tion that petroleum was the cheapest and simplest starting mate- .

rial for the synthesis of the vast array of organic chemicals now
used by modern industry. Petroleum then gradually replaced coal,
which had been previously used for this purpose, and is now al-
most the exclusive basis of the organic chemical industry.

Vinyl chloride (VC) lies at the heart of the plastics industry.
VC was first discovered in 1837. Large-scale production, how-
ever, did not start until the 1930s, when it was synthesized from
chlorine and ethylene, largely for the manufacture of synthelic
rubber.? Production levels increased rapidly after World War N
at a rate of 15 percent per year, reaching a total of about 7 billion
pounds this year. . :

VC is a simple chemical consisting of a small single molecular
unit (a monomer) which is normally a gas but can be shipped
and stored as a liquid under pressure. VC reacts under conditions
of heat and pressure and in the presence of plasticizing chemicals
to form large molecular chains (polymers) of polyvinyl chloride
(PVC) resins. The polymerization of the VC monomer never
proceeds to completion, but always leaves some unreacted VC en-
trapped in the PVC resin. Depending on the production process,
this unreacted VC has concentrations ranging as high as 8,000
parts per million (ppm).* This residual VC can be disselved out
of the polymer or released by heating it.*

PVC resins are molded, injected, and extruded in the fabrica-
tion of a wide array of plastic products. These include phone-
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graph records, wire and cable insulation, floor coverings, garden
hose, fuiniture, upholstery fabrics, car bodics, coating of fabrics
and wellpaper, containers, botiles, and food wrappings. It is
diflicult to get an accurate count of the number of U.S. workers
involved in all the various stages of PVC production. There are
about seventeen VC manufacturing plants, employing about a
thousand workers, and forty PVC plants, employing about six
thousand workers.® There are no figures available, however, on the
number of fabricating plants or on the number of their employees.
These must run into the hundreds of thousands.

Suppression by the Industry of Data on the
Carcinogenicity of Vinyl Chloride

In May, 1970, an Italian toxicologist, Pier Luigi Viola (employed
by Solvar Manufacturing Corporation), reported at an interna-
tional cancer congress in Houston, Texas, that long-term inter-
mittent exposure of a small group of rats to 3 percent of VC in air
(30,000 ppm) resulted in the production of cancers in a wide
range of organs.$
This first report on the carcinogenicity of VC created little im-
pact because Viola had claimed that the type of tumors induced
were peculiar to rats and without human significance, and also be-
cause of the very high levels of VC to which the rats were ex-
posed. In fact, Viola had induced tumors at much lower concen-
trations, extending down to less than 5,000 ppm. These facts were
discussed in detail at a Manufacturing Chemists Association meet-
ing in November, 1971, where it was concluded that they should
not be published, as this would otherwise “lead to serious prob-
lems with regard to the vinyl chloride monomer and resin industry
. and force an industrial upheaval via new laws or strict inter-
pretation of pollution and occupational health laws.”? Union Car-
bide further expressed its concerns that in view of the large stake
it had in “arcas most likely to be affected, such as food, food
packaging, fiber and acrosnls [it] wounld be seriously hurl by arbi-
trary or panic-induced government restiictions.”
Pior_to_this, there had apparently hees-no-studies-inthe-plas-
tics industry_on the possilie carcinonenicity_of V'C, althongh-tgns
of thousands of workers the world over had been exposed to it for
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over_ibree decades and-atdeast-sovenfatat-cases-of-liveecancer

had occurred in VC/PVC workers prior_to_1270.% Disturhed by
Viola’s public report, a consortium of giant European chemical
industries, led by Italy's semi-gavernmental Montedison, and with
contributions from British, Belgian, and French firms, financed a
major study initiated in July, 1971, by Cesare Maltoni of the
Bologna Cancer Institute.*® An extcnsive scries of tests were con-
ducted in which adult, infant, and pregnant mice, rats, and
hamsters were exposcd to VC in inhalation chambers at concen-
trations ranging from the relatively low 50 ppm level to the toxic

100,000 ppm (10 percent) level. BF late 1972, _Malluniedibes

confirmed and extended Violas resulls. was shown 1o be a
pOTENTEATEINGRER, Inaue: liver cancer (called an-
giosarcoma), as well as more common liver cancers (hepatomas)
and cancers of other organs, including kidney, brain, and lung.
The cancers were subsequently found even at the fowest level then
tested, 50 ppm. The overall tumor incidence was concentration-
dependent, with higher doses increasing the incidence and rate of
development of the cancers.!®

In October, 1972, the Manufacturing Chemists Association, the
major trade association of the U.S. chemical industry, entered into
an agreement with the European consortium to share their infor-
nation, but not to disclose it without prior consent.!' In January,
1973, the U.S. industry representatives visited Maltoni and were
given full details of his experimental studies. The Manufacturing
Chemists Association (and Maltoni) subsequently failed to dis-
close this information, in spite of the fact that NIOSH, in the
same month, had publicly requested all available data on the toxic
effects of VC. In March, 1973, the Manufacturing Chemists Asso-
ciation recommended to NIOSH a precautionary label for VC
that made no reference to toxic or carcinogenic effects on animals
or humans.

Four months later, however, representatives of the Manufac-
turing Chemists Association met in secret with Marcus Key, then
Director of NIOSH and now Professor of Occupational Medicine
at the University of Texas, Houston, and a small group of his sen-

* An additional reason for initiating these tests, revealed by Maltoni in
1975, was bis hitherto undisclosed finding in 1969 of malignant cells (of a
large cell adenocarcinomatous type not seen in smokers) in the sputum of
VC/PVC workers, suggestive of early lung cancer or pre-cancerous
changes.
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jor stall. They were informed that Maltoni had induced tumors in
rats expased to VC levels of 250 ppm. At one stage of the meet-
ing, an industry representative, V. K. Rowe of Dow Chermical
Company, adjourned to a separate office for a private meeting
wilh Key.’? Rowe subsequently commented that “this private dis-
cussion of the carcinogen problem was worth the whole effort.”
Finally, industry concluded that as a result of a meeting “the
chances of precipitous action by NIOSH on VC was materially
lessened. NIOSH did not appear to want to alienate a cooperative
industry or they did not want to know too much unpublished
data.”

In March, 1973, following complaints of an unpleasant taste,
Schenley Distillers found 10-20 ppm levels of VC in their liquors
sold in PVC bottles. On the basis of these findings, and still
knowing wnothing about the carcinogenicity data, FDA then
banned the use of these liquor bottles. In December, 1973, the
Society of Plastics Industry, the plastics industry trade associa-
tion, provided the FDA with data on migration of VC from PVC
containers to food, but made no reference to problems of car-
cinogenicity.

On January 22, 1974, B. F. Goodrich announced that since

971 three PVC workers in their Louisville, Kentucky, plant had
died of angiosarcoma of the liver. On that same day, the Manu-
facturing Chemists Association revealed the by now fifteen-
month-old Maltoni data to NIOSH.

According to a recent special committee report of the American
Association for Advancement of Science, the Manufacturing
Chemists  Association “appears to have deliberately deceived
NIOSH regarding the true facts. . . . Because of the suppression
of these data, tens of thousands of workers were exposed without
warning, for perhaps some two years, to toxic concenirations of
vinyl chlorids.”!3

Distortion by the Industry of Data on the
Carcinogenicity of Vinyl Chloride

The first published case reports of angiosarcoma of the liver in
VC/PVC workers generated an intensive epidemiological investi-
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gation of cancer mortality in the industry in sevecral countiies. A
British Petroleum Corporation study, published in Lancer in
1975, claimed that the longer one worked in a VC glaat, the less
was the risk of getting cancer.'* Closer examination by NIOSH,
however, questioned the interpretation of the English data. Ex-
pected death rates in workers exposed to VC for fifteen or more
years were artificially reduced, and rates in workers with lesser ex-
posures were arlificially inflated. Re-analysis of the data by
NIOSH, using standard methods, showed a clear excess of mortal-
ity from alf causes and all cancers, including digestive system and
lung cancers, besides angiosarcoma of the liver (Table 5.3). ‘

Exaggeration by the Industry of the Costs of
Regulating Occupational Exposure to VC

As information on the carcinogenicity of VC began to surface,
OSHA was prodded into action. On April 5, 1974, OSHA re-
duced permissible exposure levels frORT SUT PP 15 2 now eiidr-
gency sianaara ol Sd ppm. Under presymeronT T oor-me™hide-
SCICNTISIS, WhO Misisted that the new standard was too
high for safety, on May 10, 1974, OSHA proposed a VC standard
“at no detectable level” (in the range of 0 to 1 ppm) to be
achieved by the use of engineering controls, rather than worker
use of respirators. Faced with strenuous industry opposition and
alarming economic impact analyses, OSHA did not proceed to
dopt this standard, but on October 4, 1978, instead issued the
more lenient final 1 ppm standard.’® Even at that time, however,
it had been shown that exposure of small numbers of rats to
3 ppm VC induced an increased incidence of cancer, and there was
no evidence then (or now) of any safe exposure level for VC, or
indeed to any other carcinogen.t
Nevertheless, industry objected strongly to the “no detectable
level™ proposal on the grounds that it was unnecessory, too expen-
sive, and beyond their compliance capability. To bolster these
claims, contracts were given out by the Socicty of the Plastics In-
t Later studics by Malioni and others demonstrated carcinogenic effects, in-

cluding breast cancer, in rodents following inhulation of VC al levels as low
as | ppm. :
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Talle 5.3 Compavison of Causes of Death in VC Workers

id anda is si
Reponted by British Petroleum (BP) and Recalculated by NIOSH The evidence clearly demonstrates that the Standard is simply

beyond the compliance of the industry. . . . The general incicase

Standard Mortality Ratios® in raw materials costs (an unavoidable result of this Standard),
Cause of Death, Reported for Workers Expos_ed to VC and the costs of monitoring, respiratory protet.:lion, med‘ical. sur-
by BP and Reealculated for Varying Times veillance and record keeping all militate against the likelihood
by MIOSH that the bulk of this segment of the industry would be able to

Years of Exposure survive economically. The evidence is clear (that these various ’

industries) would at the very least suffer economic disaster if not

production costs and blaming these on regulatory standards.)
The experience of Union Carbide is similar. In late 1975, R. N,

ropulation values.

9 or less 10-14 IS or more close down completely.,

All causes - . .

‘4 By 112 107 61 Within one year, the VC/PVC manufacturing industry had suc-
hE NIOSHI 79 137 353 cessfully met the new standard, and without any major economic
.’ All cancers dislocation or plant shutdowns. B. F. Goodrich, one of the in-
f§ BP 123 58 n dustry giants, redesigned its manufacturing technology to_enclote
’-;!}‘- _NIO.S“ 86 16 428 VC manufacturing and handliing_processes and plug possible
‘:: D 'gﬁf""e system cancer 106 47 121 sources of Teaks. Additionally, a “stripping” process was dechpcd
3"« ; NiosH 15 62 102 to reduce levels of the unreacted VC monomer in the PVC resin
; | Lune cancer and to_decrease VU 1oss7in the process, The initial capital costs
! BP 129 101 62 of the compliance technology were only $34 million. Contrary to
‘, . NIOSH 90 133 366 the estimates of the industry consulting firms, B. F. Goodrich
B’ 0 — P w=———" found that the new clean-up technology actually cut labor costs
7 , ,\‘,’,l,':ff,m','}_a,\,‘c:f(;':b,;s)r19"4_‘3‘; and R. Saraci, “Viny oride an f\nd could be profitably leased. (In spite of this, B. F. Goodrich
9 : * Values preater than 100 indicate excessive deaths relstive to expected increased the price of its PVC products in 1976, claiming higher

dustry, ¥nc. to Arthur D. Little, Inc., of Cambridge, Massa-

% chusctts. Also, OSHA gave out a contract to Foster D. Snell, a di- Kt:elc:;c:l se:::r ti:c:n:'ica!:ezfﬁiial :fprcsscd surprise as :0 ho;vl
¥ ' vision of Booz, Allen and Hamilton, for the purpose of estimating the lpcppm Ztan dz o Haowcvc:' cl;l;'lie? i:::z::lypz:: ycr;z rrs ‘;;: d

i ‘the economic impact of thec new standard. The consulting firms documented the economic advantages of compliance through re
sh re-

predicted costs as high as $90 billion and losses up to 2.2 million

1 oo jobs. persuasive argwments in the depressed economic climate of covering and recycling VC which would have otherwise been
y " Jobs. pers giimen p discharged into the environment. Estimates of the economic im-
Q) 1974. Howevecr, these estimates were shown by the subsequent ex- act of li had i d th . ind
TN pericnce of the plastics industry to be gross exaggerations.'® In pac: ol comp llance a¢ lgnore the major costs to indusiry from
P l. " ' P g ES s stood losses of VC gas, with resulting air pollution of the plant and N
P -’}P_llc of massive industry lobbying and pressures, OSHA st adjacent community, They had also ignored or discounted the
." 3 ;: m on the new | ppn standard, which was passed on April 1, major costs to society, both direct and indirect, from failure to
B )‘75. . ' . . i regulate, with resulting VC-induced discase. Finally, these esti-
‘I he Socicty of the Plastics .lnduslry then petitioned thie 2nd Cir- mates did not reflect the emergence of a small and boomin® in- '
cuit Cowrt of Appeals to review the 1 ppm final OSHA standard dustry manufacturing the monitoring equipment now required to
staling: meet OSHA regulations.
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1t is clear that, despite uniform and overwhelming protestations
and prophecics to the contrary, the industry had no major difficulty
in meating the | ppm standard. I is also clear that the industry
is Mowrishing with high production, strong demand, giowing
capacity, and steady prices. The slump in the PVC market in
1974 and 1975, rellecting the 1973 oil embargo and a general
pattern of recession, has been replaced by a boom, well recognized
in chemical trade publications since 1976. (See for instance,
Chemicol and Enginecring News, July 24, 1978, p. 12, and
Scptember 4, 1978, p. 13.)

Cancer and Other Diseases Due to VC

Long before the 1974 reports of angiosarcoma in VC/PVC
workers, VC was known to be toxic to experimental animals and
to humans at relatively high concentrations. Studies on experi-
mental animals in the early 1960s, by Dow Chemical Company
and others, established that VC induced toxic effects in the liver
and kidney at concentrations as low as 500 ppm, then the U.S. oc-
cupational standard.'” At higher levels skin and bone abnor-
malities were also noted.

Acute loxic effects, such as headaches, disorientation, dizziness,
drowsiness, and loss of consciousness had been noted in VC/PVC
workers as long ago as 1949.'® In the same year, the Russian
scientific literature reported the occurrence of chronic gastritis,
hepatitis, and skin lesions from VC exposure. In 1957 there ap-
peared the first report of a new occupational disecase among vinyl
pastic workers called acroosteolysis, characterized by a thicken-
in2 or clubbirg of the fingers and toes, spasmodic contraction of
th: blood wvessels, painful bone changes, and arthritis of the
knuckles. Additional cases of acroosteolysis have since been
noted fram plastic plants all over the world, By 1966, it was rcc-
opnized that liver damage, hepatitis and cirrhosis, was common
among VC/PVC workers and in some cases occurred afler only
one or twn ya2ars of employment.

Since 1974, scven independent retrospeclive epidemiological
studices have identificd over seventy deaths from angiosarcoma of

The Workplace: Case Studies i

the liver in VC/PVC plants in the United States and elsewhere.t
While most have involved polymerization workers, others have
occurred in workers exposcd to lower concentrations of VC, in-
cluding four cases in PVC fabricating plants, where PVC levels
were probably below 10 ppm. Cancers at various other siles in-
cluding the lung, brain, kidney, and digestive tract, besidcs
lymphomas and leukaemias, have also been found in VC/PVC
workers.* The lung cancers were mainly of a type (adenocar-
cinoma and undifferentiated large-cell) not generally associated
with smoking, and were found in workers engaged in a wide range
of VC/PVC operations, including PVC milling and packaging.
While the occupational exposures preceding these various cancers
have generally ranged from thirtecn to twenty years, there have
been four reports of liver angiosarcoma following less than six
years of exposure. The true incidence of VC/PVC cancers in ex-
posed workers is still unknown, because of considerations of la-
tency, and also because of the ever-increasing number of cancers
reported in organs other than the liver, which can no longer be
considered the exclusive or even predominant site of VC/PVC-in-
duced cancers.! It should be noted that the wide range of VC
cancers found in workers is, in general, similar to the types and
distribution of cancers induced in animal tests.

Despite the growing evidence of chronic human disease and the
many thousands of workers at risk worldwide, the industry failed
for more than thirty years to undertake any carcinogenicily tests
in animals. Such tests could as easily have detected the car-
cinogenic effects of VC in the 1940s as they eventually did in the
1970s.

There are still elements of the academic community who mini-
mize the risks of VC exposure. A recent brochure from the Uni-
versity of Louisville’s Vinyl Chloride Project, a multimitlion dol-

t At least seven fatal cases of primary Fircinoma of the liver, subsequenily
diagnosed as angiosnrcoma. had been recognized in VC/PVC workers be-
fore 1970. Six of these cases occurred in the United States between 1961
and 1968, and the other in Sweden.

® An excessive incidence of brain tumors (gliobastoma multiforme) has
been noted among VC workers in Union Carbide and Monsanto plants in
Texas City, Texas, and is now being investigated by OSHA and NIOSHL.
There have been ten deaths frum the brain tumor among workers at the
Carbide plant since 1962.

S00Zv6e2



il PRI I T T TRy i fegnt I’;‘-"f';(:"ﬁ:;"' 1?‘?"‘.‘ T .:-:;:-:,';;g.( L 4‘-2"1?1“,:’;
, X | < - RN
u,"'
12 THE POLITICS OF CAMCER The Workplace: Case Studies 113

AT

e

far NCl-funde:d program for the prevention and detection of
VC-induced oceupational cancer and other diseases, states:

‘Fhe low incidence of cancer development among people with
prulunged exposure to vinyl chloride is a reflection of the body's
ability to remove the chemical agent safely without developing can-
cer. Some individuals do not have this capability and Jdevelop cancer
alter ycars of exposure.2

The brochure makes po referenee-to-thcfaet-that-the-presentap-
parent “low incidence of [VC] cancer” may simply_reflect its-long
latency period. Additionally, the independence of this University
project Tias been questioned following recent disclosure of its re-
ceipt of undisclosed support from the Manufacturing Chemists
Association. |

Cancer and Other Diseases
Due 1o PVC

While in the past concerns have focused on VC itself as the major
toxic and carcinogenic agent to VC/PVC workers, there is grow-
ing realization of other serious hazards posed by PVC dust to far
greater numbers of workers in operations involving the packaging
and milling of PVC, and its fabrication into innumerable plastic
products. These hazards most probably reflect the presence of
uareacted VC entrapped at concentrations up to about 1 percent
(10,000 ppm) in the PVC resin or products, and which can be
released by their heating or processing, or can be dissolved from
inhaled PVC dust by tissue fluids. Additionally, VC gas can be
absorbed on PVC or on other dusts which may act as inert car-
riers.

Experimental studics have shown that inhalation of PVC dust
or its instilation into the lungs of rodents can induce acute inflam-
mation followed by chronic granulomatous changes. Similarly, a
wide range of abnormalitics has been recognized in the lungs of
workers expascd (o PVC dust in a varicty of operations involving
bagging and packaging of 'VC resins and their fabrication of PVC

1'lhn‘ \_us admitied at an NCO site visit meeting at the University of Louis-
ville un September 26 and 27, 1977,

products, where dust levels have been found to range as ligh as
20 mg/m®, and where the dust may be so fine that most is in-
haled deep into the lungs. The lung abnormalities reported include
reduction of Jung function, radiological changes, and chronic lung
disease (pneumoconiosis). “Meat-wrapper's asthma” is a pos-
sibly related problem well recognized among supermarket and
wholesale meat workers who, in packaging cuts of meat, use a
“hot wire” or “cool rod” to cut and seal the sheet of Saran
Wrapt or other PVC plastic film used for wrapping.?* In the cut-
ting process, particularly when high temperatures are used, irritant
fumes, including hydrochloric acid, are given off. Whil¢ the in-
dustry has readily ascribed the asthma to such irritants, it is not
yet known whether there are any carcinogenic hazards posed by
unreacted VC, or other related carcinogenic agents, such as vinyl-
idene chloride, which may be liberatcd from the plastic film by
the heat cutting.

More ominous than the inflammatory lung changes, an excess
frequency of cancer deaths has been reported in four retrospective
epidemiological studies of workers predominantly exposed to
PVC dust.?? These include lung cancer (of the same type as de-
scribed in VC workers), and cancers of the urinary tract, digestive
system, and lymphatic system. .

Public Exposure to VC

The public and the regulatory agencies are now beginning to real-
ize that what goes on in a plant often affects the health of those

" living nearby in the community. The closer you live to a plant

manufacturing VC or PVC or fabricating PVC products, the more
VC you are likely to breathe. EPA has estimated that 4.6 million
people live within five miles of VC/PVC plants.?® No estimates
are available for the presumably greater number of people living
near the uncounted PVC fabricating plants scattered over the
country. Mecasurements by EPA in 1974 and 1975 indicated that
in 90 percent of cases, VC levels in the vicinity of VC/PVC

1 Saran Wrap, a product of Dow Chemical, is a co-polymer of VC and the
refated vmyhdcne chloride, which has recently also been shown 1o be car-
cinogenic in rodents, inducing angiosarcoma of the liver in addition to
other cancers.

900z16e2



=

T s
ATV
P A A

LT S

aLL S

BT EAG R T L S W T

%

(7. N

n

01.,87Odd

1) ':’\."/‘.."."':"-‘-""..'“.': T!‘ : *

e -
I
pe l"(

ke,

PEY O

N PO G R R A I

X

114 THE POLITICS OF CANCER

plants were below 1 ppm; EPA estimated that average exposure
within a five-mile radius would be about 17 parts per billion
(ppb). Higher levels, however, were found in 10 percent of com-
munitics sampled—33 ppm at a distance of one-third of a mile
from the center of one plant.

EPA also estimated that VC/PVC plants were losing 220 mil-
lion poinds of VC into the vir annually, mainly from PVC plants.
These considerations, together with reports of excess birth defects
in Ohio women living near VC/PVC plants, prompted EPA in
October, 1976, to propose regulating VC as a “hazardous air pol-
lutant” and to limit plant emissions to 10 ppm. These regulations
would be cxpected to reduce VC emissions by about 95 percent of
previous levels and to reduce community exposure by a similar
amount. However, no regulations have yet been developed for
plants fabricating PVC products nor for municipal incinerators,
which discharge VC into the air from thermal processing and
combustion of plastic products, respectively.

Tie results of a June, 1977, EPA investigation of an elemen-
tary school in Saugus, California, located across the road from
Keysor-Century Corporation, which manufactures PYC and pho-
nograph records, are disturbing.® Levels as high as 2.8 ppm VC
have been measured in the air in classrooms. This heavy contami-
nation largely results from VC losses during tank car unloading at
the plant in the night.

The occurrence of VC disease in the general population has
Leen suggested by preliminary findings of an incidence of 18 con-
genital malformations per 1,000 live births in women living in
threc Ohio communities near PVC plants, in comparison with an
incidence of 10.5 per 1,000 in those living at a distance.?* Most of
these malformations were of the brain. In addition, an excessive
number of brain tumors in adult males were found in those com-
munities near the PVC plants. A similar excess of birth delects
over a period from 1966 to 1974, has been recently noted in Sha-
winigan, Quebee, where a large VC/PVC plant is located.*?

* Muoie recently, five cases of angiosarcoma of the liver have heen reported
in vomen who have lived for prolonged periods close to VC polymerizing
or PVC fakricating plants, and who have never worked in these plants or
been exponcd 1o other carcinogens known to induce angiosarcoma (such as
arsenic or thorium dioxide).

1S
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These various effects have been associated with the detection of
VC in the air of communities adjacent to VC/PVC plants.
Another way in which the public_has_been exposed. ta.VC is
frompellants in consumer products_such_as_insccti-
cides, haif sprays, disinfeciants,_and_furniture_polishes 3 _EPA

studies show that duiing use. of f_hair_or_insect sprays,  users

breathed VC Tn ihe 100 to 400 ppm range. After much prodding, .

the FDA banned the use of VC as a propellant in_cosmetic prod-_
ucts, mcludmg halr sprays. However, the FDA did not_consider
the matter serious enough to order a recall of VC-containing
products 85 that the € "puiblic”coiild” avoid further exposure. The
Health Research Group eventually pried out from the FDA the
brand names of hair sprays that used VC as a propellant, identi-
fying Clairol as a top selling product. According to a recent sur-
vey by Consumer Product Safety Commission staff, no new con-
sumer products containing VC have becen manufactured since
1974, and no VC-containing products remain on the market in
1978.

The FDA also showed reluctance in moving against the use of
PVC containers for food products, although it was aware that
unreacted VC was leached out of the container walls by the foods
or fluids inside. By 1974 the FDA knew that VC levels as high as
9 ppm_had_been found in vegctable oils sold in ngld PVC
containers, ngh levels were ‘also found in olherTVC—pacIageH
products, including beverages and cosmetics. _While ilie FDA pro-
posed a ban on the use of rigid PVC containers “for food _praducts
and beverages, the use of PVC_film for. wrapping_foods_is_still
sanctioned._.

Extensive research is now being done by industry with the ob-
ject of reducing VC levels in PVC products, especially those in-
tended for food packaging and medical applications.?* However,
as indicated in a recent trade journal article, the prospects of suc-
cess seem slim;

At preseat conventional devolatilizing techniques cannot be success-
fully offered to PVC. . . . It cannot be expected, however, that a
completely monomer-free PVC resin will be a commercial reality in
the ncar future.3?
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Sununary

Vinyl chloride (VC) is a simple gaseous chemical which can be
polymerized to form a wealth of plastic materials. Despite recog-
nition for several decades of a wide range of chronic toxic effects
in animals and exposed workers, it was not until 1970 that the
carcinogenicity of VC was first established experimentally. A con-
sortium of European plastics manufacturers then funded further
carcinogenicity testing of VC which confirmed and extended the
carlier findings. These results, which were shared with the Manu-
facturing Chemists Association, remained unpublished for over
cighteen months until the announcement by B. F. Goodrich in
January, 1974, of the occurrence of three fatal cases of an ex-
tremely rare cancer, . angiosarcoma of the liver, among its
VC/PVC workers. On the same day, the Manufacturing Chemists
Association revealed the results of tests showing VC to be a po-
tent carcinogen in rodents, inducing angiosarcoma of the liver and
a wide range of cancers at other sites at exposures of 50 ppm and
below.

In the absence of available information on the carcinogenicity
of VC in animals, its effects in exposed workers were only finally
recognized hecause of the occurrence of the three rare angiosar-
comas of the liver. Had VC only induced lung cancer, its car-
cinogenicity -would in all probability have remained unrecognized
or ascribed to smoking. '

The present occupational standard of 1 ppm was promulgated
by OSHA in spite of estimates by industry of grossly exaggerated
costs and unemployment. While the standard affords some degree
of protection to workers in VC/PVC plants, it is clearly excessive.
Furthermore, it docs not protect the greater number of workers in
PVC packaging and fabricating plants, nor does it prevent expo-
sures (0 VC of the public-at-large, particularly those living in the
vicinity of VC/PVC plants, with attendant risks of cancer and
also possibly birth defects.

Quite apart from VC itsclf, there has becn recent recognition of
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the carcinogenic hazards of cxposure to PVC dusts in a wide
range of operations involving bagging and packaging of PVC
resing, and their formulation into innumerable plastic products.

My own company is very conscientious and careful
about the chemicals we use in the manufacturing
process.

Ellington M. Beavers, Mcdical Director and Vice President,
Rohm & Haas Company, 1974.

Bischloromethylether

It is surprising how quickly the scandals of yesterday become to-
day’s respectable textbook classics. A standard 1975 medical text,
Occupational Medicine, contains the following matter-of-fact ac-
count of the discovery of bischloromethylether (BCME) as a po-
tent human carcinogen:

{Dr. William Figueroa] reported on lung cancer found in chloro-
methylmethylether workers and suggested another occupational haz-
ard that increases the risk of lung cancer. They surveycd and studicd
a chemical manufacturing plant with approximately 2,000 em-
ployces where periodic chest X-ray surveys had been carried out for
many years. In 1962, management bccame aware that an excessive
number of workers suspected of having lung cancer were reported in
onc area of the plant, and promptly engaged consulting services to
identify and resolve what appeared to be a serious problemn.?

Claims of “prompt™ action by this company, Rohm and Haas
(R&H), one of the world's dozen largest chemical manulactwing
companics, have often been reiterated in the medical titerature.
The facts prove the contrary. As shown, among others, by Phila-
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