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Summary

A survey was carried out on legislation in 14 industrialized
countries relating to the prevention of occupational can
cens. Two types of legislation were considered in particular:
that dealing specifically with chemical carcinogens in the
working environment, and that relating to compensation for
occupational cancers. The survey revealed that legislation
prohibiting the manufacture of chemicals known to be car
cinogenic in humans or known to represent a possible
cancer hazard to humans exists only in a limited number of
the 14 countries considered and does not cover the same
chemicals in each country. Legislation concerning mone
tary compensation is more common in these countries than
is legislation providing for primary prevention. There are
two fundamental deficiencies in even the more comprehen
sive legislation. First, some chemicals for which carcino
genicity in humans has been proved are still produced in
large quantities and are not covered by legislation. Second,
the criteria used to determine which chemicals may be
hazardous to humans when only experimental evidence of
cancinogenicity exists are overexclusive, while the allowed
concentrations of some of the chemicals recognized as
possibly hazardous to humans appear to be very high.

Introduction

It has often been stated that occupational cancer may
account for 1 to 2% of all cancers. This statement is proba
bly a misleading underestimation. The real significance of
the occupational problem is lessened by relating the per
centage due to exposure at work to the total number of
cancer cases. A number of investigations of cancer of the
urinary bladder, one of the most frequent target organs in
humans, have revealed that 20% or more of cases are due to
occupational exposure (1, 5).

One might expect that, once a factor carcinogenic to
humans has been identified, it would be removed or its
presence would be reduced to the minimum obtainable by
present technology so that exposure to it is avoided. How
ever, this is not the case. People are still exposed to a
number ofknown carcinogens,forinstance,asbestosand
vinyl chloride. The situation, however, is not the same in all
countries, and it is for this reason that we carried out a
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survey of legislation relating to the prevention of occupa
tional cancer in 14 representative countries. Two types war
rant particular consideration: (a) legislation dealing specifi
cally with chemical carcinogens in the working environ
ment, and (b) legislation relating to compensation for occu
pational cancers. All of the 14 countries selected were
highly industrialized. Legislation on ionizing radiation was
purposely not considered.

Sources of Information

Copies of laws were obtained from ministries of health or
labor in the various countries. The World Health Organiza
tion publication, International Digest of Health Legislation,
and the International Labour Office were valuable sources
of information . Assistance was also provided by several
colleagues (see â€œAcknowledgmentsâ€•).Although we have
tried to be as comprehensive and up to date as possible,
some errors and/or omissions are unavoidable. Future revi
sion of this survey would seem appropriate if more compre
hensive information were made available to us.

Comparative Legislation

Table 1 summarizes legislation dealing with carcinogens
in the working environment in the 14 countries considered.
Details of the actual legislation are reported in the â€œAppen
dix.â€•This legislation can be conveniently divided into 3
categories.

The 1st category consists of general legislation on toxic
substances which does not include any special provisions
for carcinogens. This legislation includes some measures
for environmental and personal protection and medical pre
vention, and it sets maximum allowable concentrations of
the chemicals in the working place. Such measures are
taken on the basis of the general toxicological effects of the
chemicals, with no specific reference to cancer risk. This
type of legislation exists in 6 of the 14 countries considered.
During the last few years, some of the countries, including
Sweden, Belgium, and the Federal Republic of Germany,
have specifically mentioned carcinogenic chemicals in their
general legislation and have divided them into subgroups
according to their carcinogenic effects in humans and/or
animals (see â€œAppendixâ€•).

The 2nd category of legislation consists of standards or
codes of practice for individual carcinogens; it is effective in
theUnitedKingdom,theUnitedStates,theUSSR, Ireland,
and Japan. These standards are based on an assessment of
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a See also â€œAppendix.â€•

b Â® legislation that does not refer to individual carcinogens.

the carcinogenic potency of each chemical. The legislation
establishes maximum tolerated concentrations of the car
cinogen in the working environment and provides for regu
lar monitoring of that environment. Provisions are made for
eventual use of closed systems for production of the chemi
cals and for medical supervision of the workers. In some
countries, maintenance of a register of people exposed to
thecarcinogenisrequired(seeâ€œAppendixâ€•).

The 3rd type of legislation, prohibiting the manufacture or
importation of individual chemicals, exists in 4 of the coun
tries considered, namely, the United Kingdom, Ireland, the
USSR, and Japan.

OccupationalCancersfor WhichCompensationIs
Provided

Those occupational cancers for which some countries
provide compensation are listed in Table 2. Only legislation
in which the words â€œcancer,â€•â€œtumor,â€•or â€œneoplasmâ€•were
specifically mentioned is included. The Netherlands and
Sweden are not listed in the table, since neither country
maintains an official list of profession-related diseases. In
stead, each case is considered individually, and compensa
tion is granted if an association between exposure and
cancer can be demonstrated. Information from the United
States could not be included, since each state has its own
workmen's compensation act, and these vary widely. For
the USSR, we were able to collect only fragmentary infor
mation which did not justify inclusion in the table.

The manner in which lists of profession-related diseases
are drawn up differs from country to country. For instance,
some lists give descriptions of specific cancer types associ
ated with specific exposures or with particular types of
exposures. Others do not. These differences lie at the heart
of lengthy legal debates over rights to compensation.

The differences among the 14 countries in recognizing
occupational cancers are evident from Table 2. In general,
public authorities have taken a conservative attitude in this

area. The United Kingdom and Italy are the 2 most progres
sive countries on this issue, as indicated by the number of
occupational cancers they recognize. However, there are a
number of incongruities even in their legislation. For exam
pIe, with regard to asbestos, no mention is made in Italian
law of its association with any cancer; in the British list,
mesotheliomas of the pleura and peritoneum are men
tioned, but not lung cancer. That leukemia is associated
with exposure to benzene is not recognized by any coun
tries except Italy, France, and the Federal Republic of Ger
many. Another example of inconsistency is that in Italy
cancer risk due to arsenic is recognized for industrial but
not for agricultural workers.

Cigarette smoking is often brought forward as a con
foundingfactorintheetiologyofrespiratorycancersdue to
industrial carcinogens. Smoking certainly plays a major role
in the induction of lung cancer in humans. However, this
rolemay havebecome exaggeratedtosuchan extentthatit
obscures the effects of other etiological agents, such as
asbestos and chromate, that by themselves are responsible
for respiratory cancer in humans. Hueper (10) in 1966 com
mented as follows on this subject: â€œItshould be obvious
that any wide acceptance of such scientifically unsound and
socially irresponsible claims concerning the principal role
of cigarette smoking in the causation of cancer, especially
respiratory cancers, would panalyse not only a legitimate
and urgently needed pursuit into the various environmental
factors inducing such cancers, particularly the many indus
try-related pollutants of the urban air, but has provided
already effective legal arguments before civil courts and
compensation boards for denying justified claims for com
pensation of occupational respiratory cancers

Discussion

Examination of the various legislations reveals a number
of aspects worthy of discussion: the criteria for inclusion of
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Table2

Australia

a Conspectus of workers' compensation legislation in Australia and Papua, New Guinea, as of January 1 , 1974, Department of Labour,

Australian Government Publication Service , Canberra , 1974.
b In some states only.

C Compensation is awarded following substantial exposure to crocidolite dust only.

Belgium

d ArretÃ©s Royals of March 28, 1969, May 28, 1969 and July 10, 1973. Other substances are considered under the section Professional

diseasescausedby arsenic, cadmium, chrome, nickel, benzene,and aromatic amines,with no specification asto the type of disease.
e In association with asbestosis.

Denmark

I Lovtidende for Hongeriget Danmark, Act No. 137 of April 26, 1968. This order requires notification of cases of occupational diseases to

the Labour Inspectorate. The text specifies as follows: â€œ. . . Malignant neoplasms and similar disorders caused by the action of arsenic,
chromium or organic compounds

FederalRepublicof Germany

U Siebente Berufskrankheiten-Verordnung, June 20, 1968. Bundesgesetzblatt, Teil I, No. 42, Seite 721 . Malignant neoplasms are

compensatedasprofessionaldiseaseswhenthey arecausedby a diseasementioned in the list of professionaldiseases(part of the order)
and if they are induced by professional activities. This also applies to malignant neoplasmsthat are not caused by any of the listed
diseases,if scientific evidencecan sufficiently justify it for each individual case(Paragraph551, Abstract2 Reichsversicherungsordnung).

â€˜IIn association with asbestosis.

I Includes the entire urinary system as well as the bladder.

France

.1 DÃ©cret No. 46-2959 of December 31 , 1946 as amended up to DÃ©cret No. 74-354 of April 26, 1974.

k Only if associated with asbestosis.

German Democratic Republic

1 Verordnung Uber Melde- und Entschadigungspflicht bei Beruf skrankheiten, Ministry of Health, September 18, 1968. Cancers of the

skin and lung due to professional exposure to carcinogenic agents, with no referenceto which agent, are also included in the list of
professional diseases.

m Includes cancer of the urinary tract.

Ireland

â€˜IFactories Act, 1955 (Application of Section 76 to Certain Diseases) Regulations, S.I. No. 262, 1972. Chronic diseases due to arsenic,

cadmium, and benzeneare also included in these regulations, with no specification as to the type of disease.
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Legislation on Chemical Carcinogens in 14 Countries

a carcinogen in legislation, the different legislative meas
unes taken with regard to various carcinogens, the differ
ences among the legislation of the various countries, and
the time lag between the discovery of a carcinogenic agent
and the implementation of legislative measures.

In the 4 countries (see Table 1 and â€œAppendixâ€•)that
prohibit or control individual carcinogens, chemicals that
are allegedly no longer used (such as acetylaminofluorene,
4-nitnobiphenyl, and 4-aminobiphenyl) are included in the
legislation, but compounds that are widely utilized and that
have been provedto be carcinogenicinhumans (suchas
chromates, nickel, and benzene) are omitted. In addition,
certain carcinogens are covered by the legislation of some
countries but not by that of others; this is the case, for
instance, with methyl(chloromethyl)ether, bis(chlorometh
yI)ether, and 4,4'-methylene bis(2-chloroaniline). Such dis
crepancies are certainly not due to lack of information or
dispute over the carcinogenicity of these compounds. They
are more likely the result of the economic importance of
certain compounds in particular countries and/or the iner
tia or insensitivity of governmental bodies concerning this
problem.

Regulatory measures differ when a chemical has been
found to be carcinogenic in both humans and animals
rather than just in animals. In the regulations of the United
States (see â€œAppendixâ€•),solid or liquid mixtures containing
less than 0.1% of 4-aminobiphenyl, benzidine, 4-nitrobi
phenyl, fJ-naphthylamine, bis(chloromethyl)ether, or methyl
(chloromethyl)ether are allowed, whereas for other carcino
gens, such as dimethylnitnosamine, /3-propiolactone, and
acetylaminofluonene, the acceptable concentration has
been set at 1%. Adoption of these 2 different standards is
based on the fact that the chemicals in the 1st group are
considered to be potent human carcinogens, while those in
the latter group are chemicals for which only experimental
evidence of carcinogenicity exists. Similar criteria were
used for establishing legislation in other countries, includ
ing the Federal Republic of Germany. It is perhaps worth
while to emphasize that the inclusion of dimethylnitros
amine among the chemicals for which regulatory standards

Italy

exist implies the recognition that experimental data can be
indicative of possible human hazard. Since dimethylnitros
amine has been shown to be carcinogenic at very low levels
of exposure, following single exposure as well as prenatal
exposure, it can be classified as a potent carcinogen. The
1% concentration presently allowed therefore appears to
representa highexposurelevel.

This difference in regulatory measures is based on the
assumption that human and animal carcinogens are not the
same, an assumption that is not supported by scientific
data. Chemicals proven to be carcinogenic in humans and
chemicals for which only experimental evidence exists do
not pertain to or constitute 2 different Categories of chemi
cals; they only represent different levels of evidence. All of
the chemicals found to induce cancer in humans, with the
possible exception of trivalent inorganic arsenic, also pro
duce cancer in experimental animals. There is little evi
dence from the available scientific literature to support the
concept that a chemical found to be carcinogenic in expeni
mental animals will not, under any circumstances, produce
cancer in humans (8, 24, 25, 27).

The observation that a risk of bladder cancer existed
among aniline dye workers goes back to 1895, and subse
quent reports have confirmed this initial study (15). In 1938,
Hueper et a!. (11) reported the induction of bladder cancer
in dogs by p.o. administration of commercial @3-napthylam
me. Inthe UnitedKindgom inthe decade 1930 to 1940,
efforts were made to have bladder cancer included in the
Workmen's Compensation Act. However, as reported by
Case (3), â€œ. . .many large firms in the British chemical indus
try thought this step premature until a proper epidemiologi
cal survey had been carried out.â€•The results of this survey
appeared in 1954 (4), and bladder cancer due to exposure to
aromatic amines was included in the Prescribed Industrial
Diseases Regulations in 1962 (see Table 2). Legislation pro
hibitingthe manufactureof certainaromaticamines was
enacted in that country in 1967 (see â€œAppendixâ€•).However,
/3-naphthylamine and benzidine are still manufactured to
day in other countries where no legislation controlling or
prohibitingthesesubstancesexists.

0 Gazzetta ufficiale No. 269, October 9, 1975, pp. 7139-7143. The localization of the cancer is not specified, except in the cases of

pulmonary cancer due to chromium and skin cancer due to soot, tar, etc. Cancer due to arsenic is recognized for industrial workers but
not for agricultural workers.

Japan

p Enforcement Ordinance Article 35 of Labour Standard Law (as amended up to Law No. 99 of June 15, 1968), Article 75, Paragraph 2.

Diseases caused by chrome, nickel, arsenic, benzene, and aromatic amines are also mentioned in the ordinance, with no specification as
to the type of disease. Item 38 of this ordinance includes other diseases apparently caused by work.

Switzerland

q Recueil de lois fÃ©dÃ©rales, January 7, 1974, No. 1, pp. 47-52.

UnitedKingdom

r The National Insurance (Industrial Injuries) (Prescribed Diseases) Regulations, 1959, S.l. No. 467, as amended by S.I. No. 987, 1966;

No.619,1969;andNo.1950,1973.
a Also includes primary epithelial neoplasms of the renal pelvis, ureter, and urethra.
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A. Montesano and L. Tomatis

The following is an example of the double standard used
in evaluating the significance of animal experimentation. It
is known that exposure during certain industrial processes
(e.g., leather and rubber manufacture) has increased the
risk of urinary bladder cancer (9) or of nervous tissue tu
mors (23). No measures have been taken in these cases,
allegedly becauseno specific agent(s)capableof producing
the tumors in animals has yet been identified. It seems,
therefore, that at times the necessityof havingexperimental
evidence is played against observations made in humans,
resulting in a sort of vicious circle.

Two points seem to be clear. First, it is not always neces
sary to await the identification of a particular agent onof a
chemically pure substance capable of producing tumors in
animals before implementing preventive measures; these
can be taken solely on the basisof humanobservations (7).
Doll (6) stressed the point that â€œ. . .there should be no
question of waiting for proof that a particular factor causes
cancer in man before acting to removeit.â€•Second, waiting
for epidemiological evidence when experimental evidence
already provides a strong suspicion of risk for humans
means acceptance of criteria by which prevention can be
implemented onlyaposteriori. Such adelaywould mean, in
the extreme, that human experimentation must continue
until overwhelming evidence of a cancer hazard imposes
the adoption of immediate measures.

Data on 272 chemicals have been reviewedas part of the
International Agency for Researchon Cancer program on
the evaluation of carcinogenic risk of chemicals to humans
(12-22). Of these, 20 were found to be associated with the
occurrence of cancer in humans (26). For 15 of these 20
chemicals, exposurewas solely or mainly occupational. Ex
perimental evidenceof carcinogenicity has been confirmed
for 137 of the 272 chemicals considered. Evidence of hu
man exposure exists for 131 of the 137. For 111 of these
chemicals, exposure occurs because of occupation. Pro
duction figures for 19 of these chemicals are well over
500,000 kg/year, and for some the production is oven 10
million kg/year.

There is little cause for celebration in this bicentenary of
PercivalPott's first description of cancerdue to occupation.
A number of conclusions can be drawn from the present
study. First, legislation prohibiting the manufacture of
chemicalsshown to be carcinogenic to humansor known to
representa possible cancer hazardto humansexists only in
a limited number of the 14 countries considered and does
not coventhe samechemicals in each country. Second,only
a few of the countries prohibit the importation aswell asthe
manufacture of certain chemical carcinogens. Third, legis
lation concerning compensation, although largely defi
cient, is more common in these countries than is legislation
that provides meansfor primary prevention, i.e., prohibition
of the manufacture and useof carcinogenic chemicals. The
fact that most countries recognize a limited right to com
pensation but do not provide adequate legislation for pro
hibiting or even limiting exposure to carcinogens indicates
that the criterion of primary prevention is not yet widely
accepted. At the same time, it is implicitly accepted that
certain groups of citizens can be exposed to high cancer
risks. Fourth, there is no reason for the great disparity in
legislation among different countries, since carcinogenic

chemicals represent the same risks to humans living at all
latitudes. Fifth, legislation which prohibits manufactureand
use but which permits importation of carcinogens allows
and surreptitiously stimulates their manufacture in other
countries, intimating that humans in different countries
should not have the same rights to the same levels of
prevention. Sixth, there are 2 specific deficiencies in even
the more comprehensive legislations: (a) some chemicals
for which carcinogenicity in humans has been proved are
still produced in large quantities and are not mentioned in
the legislation; and (b) the criteria used to select chemicals
as possibly hazardous to humans when only experimental
evidence of cancinogenicity exists are arbitrary and over
exclusive, while the allowed concentrations of some chemi
cals recognized as possibly hazardous to humans are
clearly too high.

It is also evident from the present surveythat, in general,
damage incurred by workers due to the hazard of their
occupation is measured only at the monetary level. The
social and moral responsibility of the person(s) concerned
is not really taken into consideration (2). The recognition
and subsequent compensation of a cancer due to occupa
tional exposure to chemicals is, to say the least, a paternal
istic solution to the problem and does not overrule the
necessity of primary prevention through the enaction and
implementation of appropriate legislation.
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Appendix

Belgium

A list of carcinogenicsubstancesis containedinArretÃ©Royal,Article4, of
October 3, 1973,â€•dealing with protection against dangerous chemicals in
working places. The list comprises a total of 17 chemicals: benzidine and its
salts, N,N-dimethylbenzidine, N,N-diacetylbenzidine, 2-aminobenzidine,
3,3'-dichlorobenzidine, o-toluidine, 1-naphthylamine, 2-naphthylamine, di
methylnitrosamine, 2-acetylammnofluorene, 4-aminobiphenyl, diazomethane,
4-dimethylaminoazobenzene, hydrazine, I ,1-dimethylhydrazine, ethylenei
mine, and propyleneimine. Article 4 states that it is forbidden to expose
workers by inhalation, p.o. , or cutaneously to products containing chemi
cals that have carcinogenic properties. The manufacture of these carcino
gens is allowed, provided that the production takes place, for instance, in a
closed system and that it is subject to an authorization by the Ministry of
Employment (see Article 5 of the same ArretO Royal). Other known carcino
gens, such as arsenic, beryllium, benzene, and polychlorinated biphenyls,
are not included in the list but are, however, submitted to an authorization for
their manufacture.

Fderal Republicof Germany

No legislation exists prohibiting the production or importation of carcino
genic substances. A special section on carcinogenic substances is contained
in the publication Maximum Allowable Concentrations, which is prepared
annually by a commission of the Deutsche Forschungsgemeinschaft and
serves as a regulatory instrument for the competent authority to limit occupa

2 Moniteur BeIge, November 23, 1973, No. 225, pp. 13133-13192.

314 CANCERRESEARCHVOL.37

D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/2397916/cr0370010310.pdf by guest on 19 M

ay 2023



Legislation on Chemical Carcinogens in 14 Countries

tional exposure to noxious chemicals. Carcinogenic substances are divided
into 2 categories. Category A [4-aminobiphenyl, arsenic trioxide, arsenic
pentoxide, arsenic acid and its salts, asbestos, benzidine and its salts,
benzene, beryllium, chromate (calcium-potassium-, and sodium-),
bis(chloromethyl) ether, mono(chlorodimethyl) ether, 2-naphthylamine, and
nickel] includes substances recognized as inducing cancer in humans; no
threshold limits are given for these substances. Category B [ethyleneimine,
diazomethane, 3,3'-dichlorobenzidine, dimethylnitrosamine, dimethyl sul
fate, hydrazine, cobalt, nickel carbonyl, 1,3-propanesultone, fJ-propiolac
tone, propyleneimine, 2,2'-dichlorodiethyl ether, 1,1-dimethylhydrazine,
4,4'-methylene bis(2-chloroaniline), and vinyl chloride] includes substances
which, in the opinion of the commission, have been proved to be carcino
genic in experimental animals under conditions which simulate possible
human exposure; threshold levels are established for these substances.

Japan

Legislation is similar to that in the United Kingdom. The â€œ
prohibit the use, importation, and manufacture of benzidine, 4-aminobi
phenyl, 4-nitrobiphenyl, 2-naphthylamine, and their salts. Products contain
ing less than 1% of the above carcinogens are exempt. In addition, certain
other substances (dichlorobenzidine, 1-naphthylamine, o-toluidine, o-dianisi
dine, and their salts, and benzotrichloride) cannot be manufactured without
permission, and manufacture must then be carried out in a closed system.
For auramine and magenta, permission is not required, but their manufac
ture must be carried out in a closed system. Some other carcinogens, such
as asbestos, polychlorinated biphenyls, coal tar, cadmium, chromates, ar
senic trioxide, nickel carbonyl, beryllium, and dimethyl sulfate, are regulated
by maximum allowable concentrations in the working environment.

Sweden

For application of the Workers Protection Act,5' â€˜the National Board of
Occupational Safety and Health issued directions7 effective January 1975
concerning limit values for air contaminants at places of work. Chemicals
found to be carcinogenic in humans and/or animals are considered in these
directions and are divided into 3 classes on the basis of the following criteria.
Chemicals in Class A [4-aminobiphenyl, benzidine and its salts,
bis(chloromethyl) ether, methyl(chloromethyl)ether, @3-naphthylamine,4-ni
trobiphenyl, and crocidolite] are considered to be highly carcinogenic and
capable of causing cancer even at low exposures. Class B includes chemi
cals (2-acetylaminofluorene, auramine, o-dianisidine , diazomethane, 4-di
methylaminoazobenzene, 3,3'-dichlorobenzidine, diethyl sulfate, dimethyl
sulfate , ethyleneimine, ethylthiourea, methylene-o-chloroaniline, methylni
trosourea, a-naphthylamine, dimethylnitrosamine , 1,3-propanesultone, fi
propiolactone, propyleneimine, and o-toluidine) which may be used accord
ing to the instructions of the Labour Inspectorate. There are no limit values
for chemicals of these 2 classes, and exposure may be said to equal zero for
those in Class A and be reduced to an absolute minimum for chemicals in
Class B. The last group, Class C, includes carcinogenic chemicals (arsenic
and its inorganic compounds, with the exception of hydrogen arsenide;
asbestos, with the exception of crocidolite; benzene; beryllium; dioxan; p
phenylenediamine; hydrazine; cobalt; chromates, nickel as metal and insolu
ble compounds; nickel carbonyl; and vinyl chloride) for which limit values
have been set. Other general legislationâ€•'â€œdeals with the manufacture, sale,
and importation of pesticides, polychlorinated biphenyls, and other hazard
ous chemicals.

United KIngdom and Ireland

In 1967 specific legislation on carcinogenic chemicals in industries was
introduced in the United Kingdom;'Â°similar regulations were introduced in
Irelandâ€•in 1972. These regulations, which apply to policies subject to the
Factories Act 1961, prohibit the manufacture or use of certain carcinogens,
namely, $-naphthylamine, benzidine, 4-aminobiphenyl, 4-nitrobiphenyl,

3 Cabinet Order No. 318, 1972.

4 Industrial Safety and Health Act, Article 55, 1972.

S Workers Protection Act, November 16, 1973 (SFS 1973, 834).

S Workers Protection Ordinance, November 16, 1973 (SFS 1973, 841).

7 Hygieniska GrSnsvSrden, Anvisningar No. 100, National Board of Occu

pational Safety and Health, Stockholm, 1974.
B Act on Products Hazardous to Health and to the Environment, Swedish

Code of Statutes, 1973, 829.
a Ordinance on Products Hazardous to Health and to the Environment,

Swedish Code of Statutes, 1973, 334.
10 The Carcinogenic Substances Regulations, SI. No. 879, 1967, Her

Majesty's Stationery Office, London.
11 Factories (Carcinogenic Substances) (Processes) Regulation, S. I. No.

242, 1972, Dublin, Ireland.

and their salts, and of any substances containing these compounds. Prod
ucts containing not more than 1% are, however, excluded from this prohibi
tion, provided the prohibited substance is present solely as a by-product of a
chemical reaction. Only benzidine may be manufactured either as its mono
hydrochloride or dihydrochlonde or a mixture of both these salts, if this is
done in a totally enclosed system. These salts of benzidine may also be used
outside a closed system, as in the form of a slurry with water consisting of not
less than 1 part water to 2 parts benzidine salt. Special exemption from this
part of the regulations may be granted by the Chief Inspector of Factories for
the production of a prohibited substance which will be used only for the
purpose of medical and scientific research.

The same regulations control the employment of persons in factories
manufacturing or using a-naphthylamine, o-toluidine, o-dianisidine, dichlo
robenzidine, and their salts, as well as auramine and magenta. In the case of
the latter 2 substances, the regulations apply only to their manufacture. This
control consists of avoidance by all practicable means of any exposure of the
worker and of periodical medical examinations, including cytological exami
nation of the urine for abnormal cells every 6 months, during employment in
factories subject to the regulations. A register of these employees is kept with
particulars of their employment. When they are examined medically and
upon termination of employment, the workers are given cautionary cards
which recommend continuation of such screening tests and indicate where
they may be undertaken. In Ireland the regulations2 also require a register of
persons employed in the manufacture of the â€œcontrolledâ€•substances. This
register records the periods of employment in connection with the above
mentioned substances, as well as the monthly medical examinations, and
this must be kept available for inspection for at least 20 years from the date of
the medical examination.

A separate regulationâ€•prohibits the importation into the United Kingdom
of so-called prohibited carcinogens. Control of exposure to asbestos dust in
factories is regulated by the Asbestos Regulations 1969: no person may be
exposed to asbestos dust or to dust containing sufficient asbestos to endan
ger his health. This regulation has been interpreted by HM Factory Inspecto
rate, which has set levels at 2 fiber per ml (or 0.1 mg/cu m) for asbestos dust
in general, and at 0.2 fibers/mI (or 0.01 mg/cu m) for crocidolite (blue
asbestos). A ceiling value of 12 fibers/mI (or 0.6 mg/cu m) has been set for
asbestos other than crocidolite. There is no ceiling value for crocidolite.

Measures taken to deal with the hazard of occupational skin cancer in the
United Kingdom are embodied in The Mule Spinning (Health) Regulations
1953.Theseregulationsrequirethatalloilsusedforoilingmule spindlesbe
of entirely animal or vegetable origin or be white oil, i.e. , of hydrocarbon
petroleum origin which has been drastically refined with sulfuric acid to a
specified standard and is therefore free from carcinogenic polycyclic hydro
carbons.

The Health and Safety at Work, etc, Act of 1974 deals with health and
safety at work, control of dangerous substances and their emission into the
atmosphere, and other health measures. Regulations for implementation of
the act are issued by the appropriate minister. These regulations can be
supplemented by codes of practice, which are not statutory requirements,
and they may be used in criminal proceedigs. A code of practice on vinyl
chloride was issued in February 1975's (modified in October 1975) and
established an interim hygiene standard consisting of a ceiling value of 30
ppm and a time-weighted average of 10 ppm, allowing that, wherever
practicable, exposure should be brought as near as possible to zero concen
tration.

UnIted States

Regulatory standards were established in 1974 for a number of carcino
gens'4 [4-nitrobiphenyl, a-naphthylamine, 4,4'-methylene bis(2-chloroani
line), methyl (chloromethyl) ether, 3,3'-dichlorobenzidine and its salts,
bis(chloromethyl) ether, $-naphthylamine, benzidine, 4-aminobiphenyl, 2-
acetylaminofluorene, 4-dimethylaminoazobenzene, dimethylnitrosamine,
and ethyleneimine] in order to limit human exposure in the working environ
ment. Only solid or liquid mixtures containing less than 0.1% of 4-aminobi
phenyl, benzidine, 4-nitrobiphenyl, $-naphthylamine, bis(chloromethyl)
ether, and methylchloromethyl)ether are excluded, since these substances
are considered to be potent human carcinogens. The standards also cx
dude solid or liquid mixtures containing less than 1% of the other carcino
gens. The maximum exposure limits for vinyl chlorideâ€•'are an average of
1 ppm over any 8-hr period or an average of 5 ppm over a period not cx
ceeding 15 mm. The standard for asbestosâ€•'(all forms) permits continued
exposure to an 8-hr time-weighted average of 0.5 fibers/mI or a ceiling con
centration of 5 fibers/mI.

12 The Carcinogenic Substances (Prohibition of Importation), S. I. No.

1675, 1967, Her Majesty's Stationery Office, London.
13 Vinyl Chloride, Code of Practice for Health Precautions, Health and

Safety Executive, 1975.
14 Federal Register, Vol. 39, No. 20, 1974, Part 3, pp. 3756â€”3797.

1$ Federal Register, Vol. 39, No. 194, 1974, Part 2, pp. 35890-35898.

16 Federal Register, Vol. 40, No. 197, 1975, Part 2, pp. 47652-47665.
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USSR

The production of @-naphthylamine,3,3'-dichlorobenzidine, o-aminoazo
toluene, and dimethylaminoazobenzene has been prohibited. Standards
have been established for the manufacture and use of benzidine and its
homologs, a-naphthylamine, and o-toluene in order to minimize exposure to
these compounds.'7

AustralIa, German DemocratIc Republic, SwItzerland, The Netherlands,
France, and Italy

There is no legislation in these countries referring specifically to carcino
genic substances in the working environment; however, general legislation
concerning toxic substances exists. In The Netherlands the manufacture,
transportation, and storage of 1,3-propanesultone has been prohibited
(Royal Decree ofJanuary 21, 1976, Stb. 1976, No. 97).
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