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INDUSTRIAL CARCINOGENS

INTRODUCTION

For the last 20 fo 30 years, science and technology have taken giant steps.
Massive amounts of new machines, processes and products are designed, pro-
duced and marketed annually. Thousands of new previously unknown chemi-
cais are introduced into the market every year.

Only in the last few years have we realized that the great advantages of these
new chemicals may be counteracted by posing serious health hazards to the
manufacturer and user of these chemicals. The most serious of these hazards,
the potential for carcinogenicily (cancer) to man, has alarmed industry and the
public in general.

STANDARDS

Research into the carcinogenic potential of the myriad of chemicals has been
very slow and in most cases inconclusive. Identification of cancer agents is fur-
ther complicated by the difficuity of correlating animal experiments with actual
human epidemiological data. The Occupational Safety & Health Administration
(OSHA) has produced regulations for only 21 chemicals with carcinogenic
potential to man, Strict standards anc regulations have been established
which are included in the Code of Federal Regulations 29 CFR 1910, Even for
these, only a few have established permissible exposure limits. The American
Conference of Governmenial Industrial Hygienists (ACGIH) further recognizes
thot a few more are so toxic that no exposure or contact is permissible. However,
more than half of these do not have any esiablished Threshold Limit Values (TLV)
or other permissibie exposure limits. }

Table No. 1 shows the carcinogens listed and regulated by OSHA.
The standards established by OSHA for the chemicals in Table No. 1 are specific

on the various requirements. They further include exceptions by use and by per-
centage of carcinogen content,

CONTROL PROGRAM

The following is a suminary of the basic requirements for a good carcinogen
control program. For specific details, please consult the individual standard.

1. Substitute less toxic materials for known carcinogens.

2. Awritten, well-defined set of procedures should be esiablished for the storage,
use. cnd general control of these chemicals. Strict maintenance. cleaning,
spitlage control, and waste disposal procedures should be established. These
procedures should be approved and implemented by top management.

3. Workers and supervisors who may be engaged In the use of these chemi-
cals should be thoroughly frained as o the recognition, use and all other
aspects relating to the chemicals. Regularly scheduled retraining sessions
should also be established.
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4, Establish and mainiqin Q separate inventory on all carcinogenic products.

5. Containment of the chemicails at all stages from storage to final use is vital, -
Open vessel systems should not be used.

6. Areas where these materials are being used or stored should be regulated
and access fo and exit from them should be restricted. Posted signs and
documentation should be maintained as fo the names of employees enter-
ing and leaving the restricted area.

7. if possible, only one well-trained person should handle these chemicals. All
operations, especially the weighing and scooping of these chemicals.
should be done within an effective local exhaust ventilation system, A
joboratory type hood with front doors is recommended so that only the
worker’'s hands, properly protected by gloves or glove boxes, are required
to be introduced inio the hood, leaving the face behind the glass window.
Intermediate transfer of these materials should always be done n ciosed
and tightly secured containers. These chemicals should be stored in closed
containers in segregated areas under lock and key.

8. Ad=quate, approved respiratory and skin protection should be worn as
required for each type o\f chemical. In most cases they may involve the use
of self-contained breathing apparatus, full-body airtight suits or high effi-
ciency filter respirators.

9. The removal of the personal protective equipment and work clothes should
be done in wash areas adjacent to, but separate from, the work areq,
Employees should wash their hands and shower thoroughly before leaving
the plant. Work clothes should never be taken home.

10. All employees exposd o the chemicals should undergo pericdic medical
examinahons and the results of which, as well as the personnel exposure
history, be maintained and documented as required.

RECOGNIZED HUMAN CARCINOGENS

In addition to the OSHA listed carcinogens. the ACGIH has listed substances {as
recognized human carcinogens) associated with industrial processes. These
are shown in Table No. 2 with any applicable TLV's.

SUSPECTED HUMAN CARCINOGENS

ACGIH has also listed industrial substances suspect of carcinogenic potential
for man. Included in this series of chemicals are substances which are associ-
ated with inducing cancer but are based on either (1) limited epidemioicgical
evidence, exclusive of clinical reports of single cases, or RZ) demonstration of
carcinogenesis in one or more animal species by appropriafe methods. These
chemicals, as opposed to those in Table No. 1. are presently used in a large
variety of industries and processes with @ great number of workers being
exposed to them.

For the chemicals listed in Table No. 3, worker exposure by all routes should be
carefully controlled o levels consistent with the animal and human experience
data including those substances with a listed TLV.

As more Information becomes available, chemicals in Table No. 3 may become
reguiated. It is also very likely that more chemicals will be associated with
human carcinogenicity.

CONCILUSION

Continuing research will surely develop significant conclusions. While the chemi-
cals mentioned in this bulletin are the most likely to be found in the work place,
many more have of will be identified in poliution breakdown chains, natural
animal and vegetable food items, among others. On the other hand, media
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reports tend to implicate many other compounds as potential cancer agents.

when reviewing the latter, one has to scrutinize these re
scientific background, completeness of research, and

rts as to their actual
ose-response relation-

ship (how much consumption will dCtually increase the potential for cancer).

TABLE 1
OSHA LISTED AND REGULATED CARCINOGENS

Standord Name Use Wpe of concet nv
1940 1004 Asbestos(a) Varnous insulation filier Llung & kver 2 fibersicc greater
than S micro-
meters in length
19101002 Cool Tar Piich Manutacture of steel Mointy bladder 02 mgim?
Volatites (b) osphall, eic
940 4003  4-Nirolnphenyt Intermediote in production of Bladder as NEOC (ACGIH}
4-Amirodiphenyi 4-Aminodichenyl
49401004 oipho-Nophihyfomire  Intermediote in dyes, hetbekdes  Bladder with No TV
and anhoxndants beta-naphthylomine
19401005 4.4° Methyiene bis Curning ogent for socyonate- Non conclusive data No Tiv
(Deteted} (2-cnioroaniine) conlaning polymer
(MCCA) (c}
1910 1006 Methyl chuoromefthyl Produciion of ion-exchange Lung (oat-cel No Tiv
ather rasins ong as chloromethyialing
agent .
1910 1007 3 3" Ochicrobenziane  Produchion of aves cuning Bladcer (suspected) No Tiv
(ana its sants) agent for socyanote
cordaining polymers
1940 ‘008  prs-Chicromethyl ntermediate n proauchion of Lung 0001 ppm
ethe’ vonous textile aicls (ACGH)
4913 1009 beto-Nachihylamine  intermedicre in dyes. Bladder NEOCACGH)
anhoxKIonts
1910 1040 Benacine Dye manufocture Bladdet NEOC (ACGHH)
1940 1041 4-Ammodipheny! Rubber antioxkdant Bladder NEQOC (ACGIH)
1940 1042 Erhylenemine Used to manutfacture Lver-cell & 05 ppm
polyethylenetmine flocculant puimonary {arymals)  (ACGIK)
In woter teatment intermeaqiate
oil adciive aahesves,
. surigctants
1940 1013 be'o-Propiciactone Manufaciure of acrylic acrd (onmails) No Ttv
and its esters
1640 1012 2-Acetyiaminofiuorene Intiolly as pesticide Varnous (animals} No Tiv
1910 015  4-Dimetnyloaminoazo-  Manufaciure of colonng polshes  Liver & biadder No Tiv
benzene and other wox products (anmais)
1940 2016 n-herosothmethylomine  Solvent and in manufacture of Liver & iknaney No TV
rocke! ‘wel, ontioxdants, - |ornmals)
lubncant addives, and n
condensers o Ncrease -
gietecinc constaont .
49101017 Vvl chionde Mawniy PVC monufacture Liver 4 ppm
{monomer)
1940 1018  inorganic Arsenic Foundrnes & smeiters Pxgment tung & skn 10 ugim?
glass & pant manufacture
4940 4028 Benzene Soivents Chemicoi Leukemio, bone 10 ppm
miermediale manow
4910 10290 Coke oven emusions  Coke overs (Sieei foundnes) Lung. ver & skin 150 ug/m3
4910 1044 1.2 dibromo-3-chioror  Pesticide Caoncer & stenlity 1 ppb
propane (D8CP)
1940 1045 Acryionitre Pigstics, pesticide Lung & colon 2 ppm

(a) All forms Chrysolile. amosite, crocidobie, remolife onthophylite and actinoite

{t) Particulate Polycyche Aromatic Hydrocorbons ([Benzene soluble frochion ) Anthracene. benziclpyrene,
phenonthiene, acridine chrysene, pyrene

{c} MOC: has been deleled from the OSHA carcinogen bist

TV = Theeshold Limit Value .
ACGIH = Amencan Conletence of Govemmental industnal Hygrenists

NEOC = No Exposure or Contac!

mgim? = miligroms of contamnant per cube meter ot ar

pem = ports of contaminant per milkon ports of Qi by volume

ppb = ports of contamnant per bilhon ports of arr, by voiume
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TABLE 2

Recognized Human Carcinogens Substances of substonces assoctoted with ndusinal processes recognized to
have corcinogenic ar cocarcinogenic patental with an assighed TV ) -\
. T
Chromite ore 005 mg/m3 (as Cr)
processing (Chromate)
Nickel sulfide recashing. 1 0 mgim3 {as Ni)
fume & dust
1 2 Cibtomoethane NEOT

{e:hylene dibromige)

TABLE 3

Suspected Human Coarcinogens
industrial Substances Suspect of Carcinogenic Polenhat for Mon

v
JAmING 1 2 4-nazoie -
Antimony r.oxide produchon” -
Arsenic tnoxide production -
Benzene—Skin 10 ppm
8enzicipyrene -
Berylium 20 ugim?
Codmium oxde proauchon . -
Corton fetrachlonde 5 ppm
Chiorcform 10 ppm
Chromates of lead ond anc {os Cr) 0 05 mgm?
Dimethylcarbamyl chionde -
1. 1 Oimethyl hyarazine 05 ppm
Dimethyi sulfate—Skn 01 ppm N
Ethylene dibromide—Skin —
Hexochiorobutagene 002 ppm
Hexamethyl phasphoramice —Skin -
Hydrazine 01 ppm
4.4'-Methylene bis 002 ppm
{2-chioroantiine)—Skn
Methyl hycrazine 02 ppm
Methyl iodide 2 ppm .
2-Nitropropone 25 ppm {Ceiing Value)
n-Phenyl-beta-naphthyiamine - X
Propone suitone -
Propyiene mine—Skn 2 ppm
o-loldine -~ -
Vinyl bromide 5ppm
Vvinyl cyciohexene dioude 10 pom

* Cigarette smoking can enhonce the :ncidence of respuatory concers from this or others of these substonces or
processes

Prepared by: G, Gruenwald, CIH
Industrial Hygienist

.
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