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In 1969, the International Agency for Research on Cancer (IARC) initiated a programme on the evaluation of the
carcinogenic hazard of chemicals to humans, involving the production of critically evaluated monographs on individual
chemicals. The programme was subsequently expanded to include evaluations og carcinogenic hazar£ associated with
exposures to complex mixtures, lifestyle ?actors andp biological and physical agents, as well as those in specific occupations. The
objective of the programme is to elaborate and publish in the form of monographs critical reviews of data on carcinogenicity for
agents to which humans are known to be exposed and on specific exposure situations; to evaluate these data in terms of cancer
hazard to humans with the help of international working groups of experts in carcinogenesis and related fields; and to identify
gaps ir}11 evidence. The lists of IARC evaluations are regularly updated and are available on the internet at https://monographs.
iarc.who.int/.

This programme has been supported since 1982 by Cooperative Agreement U01 CA33193 with the United States
National Cancer Institute, Department of Health and Human Services. Additional support has been provided since 1986 by
the European Commission Directorate-General for Employment, Social Affairs, and Inclusion, initially by the Unit of Health,
Safety and Hygiene at Work, and since 2014 by the European Union Programme for Employment and Social Innovation
“EaSI” (for further information please consult: https://ec.europa.eu/social/easi). Support has also been provided since 1992
by the United States National Institute of Environmental Health Sciences, Department of Health and Human Services. The
contents of this volume are solely the responsibility of the Working Group and do not necessarily represent the official views of
the United States National Cancer Institute, the United States National Institute of Environmental Health Sciences, the United
States Department of Health and Human Services, or the European Commission.

Co-funded by the European Union
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About the cover: Worker applying a yellow epoxy protective resin to a floor. 1,1,1-Trichloroethane,
N-methylolacrylamide, and isophorone are used in commercial resins.
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This volume of the JARC Monographs provides evaluations of the carcinogenicity of
five industrial chemicals: 1,1,1-trichloroethane, 1,2-diphenylhydrazine, diphenylamine,
N-methylolacrylamide, and isophorone.

1,1,1-Trichloroethane was used extensively until the 1990s as a solvent, metal
degreaser, chemical intermediate. Since the Montreal Protocol on Substances that
Deplete the Ozone Layer, production and use have dwindled, and it is now mostly
used as a chemical feedstock in closed systems and for “essential uses”. Poorly
documented non-essential uses might occur in low-income and middle-income
countries.

1,2-Diphenylhydrazine was primarily used as an intermediate in the manufacture
of benzidine dyes, which has ceased in the USA and European Union, although
production might occur elsewhere. Additional uses include as an intermediate in drug
manufacture.

Diphenylamine, N-methylolacrylamide, and isophorone are High Production Volume
chemicals and intermediates used for a wide range of industrial applications. The
use of diphenylamine in agrochemicals to prevent fruit scalding is prohibited in the
European Union, but ongoing in the USA and elsewhere. Isophorone has been detected
in numerous polymer-based products from food packaging to aquatic inflatables, and
in food items, possibly because of agrochemical contamination or migration from
packaging.

For all agents, data were sparse regarding exposure levels (apart from
1,1,1-trichloroethane, for which data were available mainly on exposures pre-dating
the adoption of the Montreal Protocol), but indicated that exposures are higher in
occupational situations than in the general population.

An IARC Monographs Working Group reviewed evidence from cancer studies in
humans (available for 1,1,1-trichloroethane), cancer bioassays in experimental
animals, and mechanistic studies to assess the carcinogenic hazard to humans of
exposure to these agents and concluded that:

e 1,1,1-Trichloroethane is probably carcinogenic to humans (Group 2A)
¢ 1,2-Diphenylhydrazine, diphenylamine, N-methylolacrylamide, and isophorone are
possibly carcinogenic to humans (Group 2B).
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