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CARCINOGENS
— what are they?

Carcinogenic substances
are relatively common in
the workplace. Recent
research has resulted in a
strict classification and
categorisation of many
substances which may
cause cancer. New
legislation prohibits or
restricts the use of many
carcinogens in order to
protect workers from
exposure.

Cancer is a cell disease,
presenting itself in the form
of unnatural and malignant
tumours. A tumour is built up
by deformed cells in any
body organ. The tumour
grows as these unnatural
cells split in an uncontrolled
fashion, and at much
greater speed than normal
cells.

A BENIGN tumour has a
relatively slow growth rate,
and will not constitute any
significant damage to the
organ in which it is present.
Benign tumours also lack
the tendency to spread to
other organs.

A MALIGNANT tumour
(Cancer) often grows at a
rapid rate, usurping, taking
over, or destroying the
healthy tissue in the organ
where it grows. Cells from
malignant tumours may
easily spread to other
organs, creating new
tumours (metastases).

Benign tumours are
usually completely
rermvable through surgery.
Malignant growths may
also be fully reversible if

acted upon at any early
stage. In more serious cases,
it is often possible to slow
down the cancer by
chemotherapy or other
treatment, and to prolong
the life expectancy of the
patient. Nevertheless
cancer remains one of the
most common causes of
death in our society.

Many environmental
factors constitute a risk of
spreading the disease.
Ultra-violet radiation, for
instance, is well known in
Australia as a major cause
of skin cancer. Ionising
radiation (such as X-rays
and radioactivity) may
produce a multitude of
cancers.

In modern industry,
chemical substances which
may cause cancer are of
the greatest concern.

Chemically Conditioned
Cancer may be caused by
an array of substances.

Such compounds are
called Carcinogens or
Initiators. There are also a
number of substances
which do not cause cancer
themselves, but rather
increase the cancer-
causing effect of other
substances. Such com-
pounds are called Co-car-
cinogens or Promoters.

Carcinogens affect those
parts of the cell's chromo-
somes which carry the
genetic information, and
which regulate the splitting
(reproduction) of cells.
Therefore, the same
substances may not only
cause cancer, but also
genetic damages.

One of the most
frightening characteristics
of cancer is its latency
period. Usually, the disease
does not appear until years
or decades after initial
exposure to the carcino-
gen. This delay between
cause and effect means



that many carcinogens
have not been discovered
for many years, and may
have become accepted for
common widespread use in
the meantime.

It stands to reason that
minimal exposure to a
carcinogen means a
minimal risk of developing
cancer as a result of that
exposure. The effects of

exposure to very low con-
centrations is, so far,
impossible to establish.
However, research shows
that there is no real "safe
level" or threshold under
which the risk of contracting
cancer is nil. Even in those
cases where a TLV has been
recommended, there is no
certain way of saying that
this level really is safe.

There are several
categories of carcinogens.
Some have been com-
pletely banned from use
and production. Others
may be used with explicit
approval from government.
Yet others have been
labelled with a TLV, and
may be used in
concentrations below that
level.

LIST OF COMMON CARCINOGENS
(Includes prohibited, restricted, recognised and suspected carcinogens)

1,2-dibromo-3-
chloropropane (DBCP)

1,2:3,4-diepoxybutane
1,3-propane sultone
2,4-diaminoanisol
2,4-diaminotoluene
2-acetylaminofluorene
2-nitropropane
20-methylcholantren
3,3-dimethoxybenzidine
4-aminodiphenyl
4-dimethylaminoazobenzene
4-nitrodiphenyl
Acrylonitrile
alpha-naphthylamine
Arsenic
Asbestos
Aura mine
Benzalchloride
Benzene
Benzidine
Benzoapyrene
Benzoetrichloride
Benzylchloride
Beryllium
Beta-butyrolactone
Beta-naphthylamine
Beta-propiolactone
Bis (2-chloroethyl) sulphide
Bis-chloroethyl ether
Bis-chloromethyl ether
Cadmium
Carbon tetrachloride
Chloroform
Chromates
Chromic acid
Crocidolite
Diazomethane

Diethyl sulphate
Dimethylhydrazines
Dioxane
Epichlorohydrine
Ethyl methane
sulphonate (EMS)

Ethylene dibromide
Ethylene dlchloride
(1,2-dichloroethane)

Ethylene oxide
Ethylenethiourea
Ethylenimine
Hexamethylphosphotriamlde

(HMPA)
Hydrazine
Methyl iodide
Methylchloromethyl ether
Methylene bis-
(o-chloroaniline) (MOCA)

Methylmethane sulphonate
MMS

MNU
N-nitrosodimethylamine
Nickel compounds
o-tolidine
(3,3-dimethylbenzidine)

p-aminoazobenzene
PCB
Phenyl-beta-
naphthylamine

Propylenimine
Thioacetamide
Thiourea (thiocarbamide)
Tris(2,3-dibromopropyl)
phosphate

Urethane (ethyl carbamate)
Vinyl chloride
Wood dust
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There are two major factors to

consider when it comes to
breathing protection equipment:
USING it . . . and CHOOSING it. In
this issue we will talk about the
selection of appropriate
breathing gear — what to look for
in a mask, and what to expect
from a filter.

The main aim in the selection of
breathing equipment is to
achieve a balance between
under- and over-protection. The
"trick" is to choose the SIMPLEST
gear possible which gives
effective protection in the
particular conditions. Using a full
face mask with compressed air at
a saw mill would be over-
protection. Walking into a lacquer
mixing booth with a disposable
paper mask would leave you
under-protected.

Let us now assume that you have
established that your work place
contains a certain amount of
hazardous substances, and that
you also have discovered that
there is no feasible engineering or
re-building solution to the
problem. Here are a few
guidelines which may help you
make the right choice of personal
breathing protection:

The selection of safety
equipment depends on a
number of circumstances. All of
these circumstances must be
taken into consideration before
making a decision.

I: CHEMICAL ENVIRONMENT
It is important to list all potentially

harmful substances present in the
atmosphere at any one time. This
is usually a simple matter. Most
industries use the same processes
or chemicals all the time.
Containers are usually clearly
marked, and all the required
information should be obtainable
from the label. If not, Chemical
manufacturers should be glad
(and are indeed under
obligation) to give all the required
data about their products.

The next step is to find out as
much as possible about these

substances, whether they are
dusts, fumes, vapours, gases or
aerosols. The substances should
be classified either as dust
hazards or chemical (gas)
hazards. For instance, a wood
polishing plant would be
concerned mainly with dust
hazards, whereas workers in a
paint mixing booth would need
protection against harmful
vapours.

Chemical hazards must be
further specified in terms of
concentration levels. This must be
done rather precisely — the
selection of breathing gear will
depend very much on the
amounts of harmful substances in
the air.

II: PHYSICAL ENVIRONMENT
A few considerations:

Is work performed in enclosed
areas (tanks, reservoirs, cisterns,
etc.)?

How far from the safety of fresh
air is the work performed?

How are the chemicals stored,
handled and used?

Once these factors have been
determined it's time to start
looking at various types of
breathing protection. There are
four major categories of
breathing gear:

1. Particle filtering systems
2. Gas filtering systems
3. Remote supplied air systems
4. Self-contained breathing

apparatus.

MASKS
WHAT TO LOOK FOR

Here are a few desirable points
common to all types of masks:

1. A high protection factor.
The protection factor is the

relation between the
concentration of a contaminant
outside the mask and the
concentration inside it. In other
words, the protection factor
expresses the total leakage in a
mask. Double-flanged rims, high
efficiency valves, and correctly
mounted straps will help to
increase the protection factor
significantly. Needless to say, a soft
rubber rimmed mask has a higher
protection factor than a
disposable paper mask.

2. Low breathing resistance.
Soft, high efficiency inhalation

and exhaust valves are important.

3. Easy adjustment.
Neck straps should be simple

and fast to adjust. The mask
should be kept securely against
the face without slipping, even
during vibration or sudden head
movements.

4. Good sound transmission.
Inadequate sound transmission

forces the user to remove the
mask while giving instructions, etc.

5. Easy maintenance.
Masks should be easy to clean

outside and in. Valves should be
simple to remove and replace.
The mask should be made from a
chemical resistant material.




