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The Food and Drug Administration and vl 77 Reeen-
the Vinyl Chloride Problem—An Overview

ROBERT M. SCHAFFNER and PASQUALE LOMBARDO
Bureau of Foods, Food and Drug Administration, Washington, DC 2020.

Recent evidence has shown that chronie ex-
posure to vinyl chloride by inhalation may
cause cancer in lnboratory animals and in man.
Its possible oral efTects are currently heing in-
vestigated. The history of the significant events
leading to the investigation of this chemical is
presented. The current and future activities of
the Food and Drug Administration in this area
are also described.

The formation of polyvinyl chloride {PVC)
from vinyl chloride (VC) was first observed by
Liebig in 1835, but it was not until the 1930
that industrial produetion was achieved in the
United States. VC is produced at an annual rate
of 5.3 billion pounds in the United States, and
trails only polyethylene and polystyrene in total
volume. A substantial portion of this production
goes into PVC and various copolymers which
are used to make articles or components of
articles for food contaet use. These include food
packaging materials, coatings and parts for food
processing equipment, flexible tubing, and water
pipe. VC polymers are also nsed as packaging
materials for drug products, blood, cosmetics,
and shampoo, and as components of medical
devices. These packaging uses accounted for
more than 300 million pounds of PVC in 1973.
Until recently VC was also used as a propellant
in some aerosol preparations.

Prior to the enactment of the 1958 Food Addi-
tives Amendment to the Federal Food, Drug,
and Cosmetic Act, sanetions or approvals were
granted for the use of certain substances as
packaging materials for foods. These substances
were not consideted food additives when used
for this purpose, as long as they were of good
commercial grade, were suitable for association
with food, were used in accordance with good
manufacturing practice, and did not migrate into
the food contained within. In 1051 and 1936.
Dr. A, I Lehman, then Chief of the Division of
Pharmacolory of the Food and Drug Adminis-
tration (FDA). wrote articles concerning food
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packaging in monographs published by the Asso-
ciation of Food and Drug Officials of the United
States. Dr. Lehman listed various resins which
were considered acceptable for use as food con-
tact surfaces, These sanctions or approvals were
bazed on the understanding that the resins were
insoluble in food-simulating solvents, PVC was
included in the listing bazed on available ana-
lytical data which indicated no migration of the
resin to food under conditions of use. The Leh-
man artieles and FDA acceprance of these uses
for PVC formed the basis for the prior sanction
of thiz resin, and in most instances, subsequent
rezulations providing for the =afe uze of PVC
and VC copolymers in food contact articles
have relied on thiz approval. Thus, the over-
whelming majority of the food additive petiti
reiating to the use of VC polvmers ccnt:\in.
analvtical data concerning the migration of the
VC monomer, Additionally, the presence of VC
in food was thought to be highly unlikely, since
it is a gas.

In 1968, the Bureau of Aleohol, Tobacco and
Firenrms authorized the experimental bottlins of
distilled spirits in PVC bottles. In early 1973,
Schenley Distillers noted significant organoleptie
differences between various alcoholic beverages
packaged in PVC and in glass. The cause of
these differences was investigated, and Schenley
determined that VC was the causative agent.
Their findingz of 10-20 ppm free VC in liquors
were subsequently confirmed by FDA :cientists,
In May 1973, FDA izsued a norice of proposed
rulemaking for “prior sanctioned” PVC resin.
The propozal defined the identity of this plastic,
and excluded its use in contact with alcoholic
foods becausze of the known migration of VC,

In December 1973, FDA met with representa-
tives of the Socicty of Plasties Industries (FPT)
to diseuss the details of the toxicological and
chemiral tnformation required for a final deci-
sion on the proposed rulemaking. As a result,
3Pl obtained information relevant to the use of

This paper wns presented at the 33th Annual Mt
the AQAC, Oct. 14«17, 1974, st Washmgton, DC.




1212

PVC., including the analysis of various foods for
VC. Their findings showed that VIC also migrated
into nonalcoholie foods.

Up to that time, there was no information
indicating that VC was carcinogenic. In January
1974, however, a PVC resin manufacturer an-
nounced that 3 workers at one of its plants had
died of angiosarcoma of the liver (a rare form of
liver eancer) since 1971. Subsequent announce-
ments of deaths attributed to this rare diseaze
were made by other industrial concerns, both
here and abroad.

In a February 1974 meeting sponsored by the
Occupational Safety and Health Administration
(OSHA), Dr. Maltoni of the Institute of Oncol-
ogy (Bologna, Italy) discussed preliminary re-
sults of his investigations on VC. He found
angiosarcoma of the liver and other types of
tumors in rats at levelz as low as 250 ppm by
inhalation, (Earlier, in 1971, Dr. Viola of the
Regina Elena Institute for Cancer Research
{Rome, Italy) had reported tumor formations
in ratz exposed to very hich VC levels. but
the=e findings were for the most part ignored.)

Because of the widezpread use of VC polimers
and copolymers, the Commissioner of the FDA
formed an inter-bureau task force to coordinate
FDA's activities on the VC problem, and meet-
ingz were subzequently held internally and with
industry representatives. In April 1074, FDA
sent out about 400 letters to manuiacturers of
drugs and aerosol products requesting the reeall
of produets using VC as a propellant. Soon
after, 9 companies voluntarily recalled a total of
9] different products, mainly comprising cos-
metics and drugs. Their use was also effectively
banned through an FDA Federal Register pro-
posal,

Later, OSHA published an emergency stand-
ard of 50 ppm for employee exposure to VC,
and shortly thereafter, issued a proposal which
would establish a permanent standard of “no”
VC detected using methodology capable of deter-
mining 1 ppm. OSHA subsequently proposed the
banning of any household produet containing
ve.

The Environmental Protection Agency (EPA)
was also quite active. The agency banned the
use of VC as a propellant in pesticide aerosol
preparations, and conducted a survev of VC
level: outside several industrial plant sites, It
was their opinion that the data indicated that
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there was no imminent hazard to people living
near the plants examined. Although various
levels of VC were found in the plant eflluents,
no evidence was obtained fo indicate that the
chemical was present in detectable levels in
drinking water. At about thiz same time, Profes-
sor Maltoni, in a joint New York Academy of
Sciences-American Cancer Society meeting, dis-
clozed a finding of 1 liver angiosarcoma in rats
at a level of 50 ppm by inhalation, in addition to
several other tvpes of tumors,

In June 1974, the first known cases of angio-
sarcoma in plant workers in the PVC fabricating
industry were reported. This industry produces
the articles of commerce such as upholstery,
floor tiles, and phonograph records. These 2
cases were later confirmed by the National
Cancer Institute,

After the removal of products containing VC
monomer propellant in food, drug, and cosmetic
produets from the market. FDA turped itg at-
tention to the leaching or migration of VC from
packaging materials made of PVC, These include
containers for foods, blood, biolegics, and drugs,
and PVC water pipes.

FDA has held many meetings with industry
in which the manufacturing and processing of
PVC polvmers has been discussed. Industry is
cooperating and iz submitting data ro FDA on
VC levels throughout various stages of manu-
facture. Their information indicates that residual
VC levels in PV'C vary greatly, depending on
the polvmerization procesz, compounding, and
subzequent procezzing used. Four main processes
are used to make PVC resin. and each of these
tends to produce a different particle size and
porosity of the basic resin. The degree of entrap-
ment of VC monomer varies accordingly. In
addition, the drving method can also differ, and
this results in the removal of varving amounts
of VC. The basie resin may contain levels of
anywhere from several ppm to-2000 ppm, de-
pending on the process used. and rhe fral plastic
product may contain anywhere from several
hundred to much le=s than 1 ppm.

To date, VC has been shown to be earcino-
genic by inhalation only. and it iz not as yet
known whether it can cause angiosarcoma or
other maliznant tumors by incestion, Work di-
rected toward answering 1hess questions is
underwayv by several investizators, and FDA is
awaiting the resultz of these experiments. Should
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VC prove to be carcinogenic orally, it would be
automatically regulated by the Delaney amend-
ment to the Federal Food, Drus, and Cosmetic
Act. This would mean that no measurable level
of VC would be permitted in foous consumed by
humans.

Our present information indicates that highly
plasticized and/or thin films of PVC contain
extremely low levels, if any, of monomer. The
blood bag is an example of highly plasticized
PVC, and analyses conducted by hoth FDA and
industry have thus far failed to reveal the pres-
ence of VC in this product. It appears that the
plasticizer enables residual monomer to easily
diffuse out of the plastic during proecessing. In
the casze of thin films such as those used in meat
wrap, several factors probably account for the
low residual ‘monomer content, These include
plasticization, thermal history during processing,
and the fact that the monomer need migrate
only a very short distance to escape the plastic.

The vinyl industry is working intensively on

the VC problem, and it is expected that worker
exposure, emissions, and residunl monomer in
the plastic will eventually all be reduced to
levels that are considered safe,

FDA is presently actively engazed in the
development of analvtieal merhodology for the
detection and quantifieation of VC in PVC and
in foods packaged in PVC. To date, preliminary
restults indicate that VC may be quantitatively
determined at levels of 50 ppb or lower in vege-
table oil and food-simulating solvents represent-
ing aqueous, acidic, aleoholic, and fatty {oods,
and at levels of 1 ppm or lower in the PVC
plastic itself. Much of our progress to date has
resulted from an excellent cooperative effort
between FDA and the PVC industry. The de-
tails of our analytical work are described in the
following paper.

The agency will continue to work vigorously
on the VC problem in an effort to ensure the
safety of PVC in foods and 6ther products
regulated by FDA.
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