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l i‘OR a number of years there has

been sporadic interest in the

occurrence of a rather charac-
teristic acneform eruption in workers
handling the chlorinated naphtha-
lenest ‘and diphenyls. Manufac-
turers of these substances recognized
this condition among workers in
their factories years ago, and found
that the cases could be materially
reduced or even completely eliminated
by the introduction of adequate ven-
tilation and by the practice of good
personal hygiene on the part of their
employees.

During the World War when
perchlornaphthalene suddenly began
to be used in quantity in Germany
under the name of “Perna” as a
substitute for resin and rubber, large
numbers of workers contracted this

* Received for publication December 23,

t The chlorinated naphthalenes are some
times referred to as ‘‘Halowax’’ by pur-
chasers and users. While the Halowax
Corporation manufactures these sub-
stances, it also manufactures many others.
The term ‘“‘halowax’’ is merely a trade name
for substances manufactured by this com-
pany and should not be used indis-
criminately. In all instances substances
should be designated by their chemical
names only.
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in some detail. These waxes, it was
learned by personal communication
with the authors were chlorinated
naphthalenes.* The fact that one
of us (M.G.8.) had the opportunity to
examine these cases at the time proved
an added stimulus to the present
investigation.

Another ﬂlummatmg contribution
along these lines was a bulletin from
the Pennsylvania Department . of In-
dustry and Labor in 1936, in which

- Fulton and Matthews (2) presented

the results of a study of 101 cases of
dermatitis which occurred in a wire
insulating plant in their State. In
addition to describing the lesions as
they found them, they showed that
it is possible for a worker suffering
from this type of dermatitis to transfer
the skin disease to other members of
his family through intimate contact
with the clothing worn in the factory.
‘Through the curtesy of Dr. Fulton,
the authors had the - -opportunity to
see one such worker, his wife and two
children, one a young baby, who were
all affected by contact with him and
his clothes when he came home from
work.

As long ago as 1899 Herxheimer (3)
accused the halogen, chlorine, of being
the direct cause of acne, coining the
word “‘chloracne.” Considerable at-
tention was thereafter concentrated on
chlorinated substances as the cause of
acne. However, it gradually came
to be felt that it was not the chlorine
that was responsible but that a
chlorinated hydrocarbon was to blame
in most cases. Tar, mineral oil, vase-
line, paraffin and similar hydrocarbons
have long been recognized as causative

* Personal communication from Dr. M.
Sulzberger.
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characteristics of these materials, the
higher chlorinations are in great de-
mand commercially. Unfortunately,
however, the higher the chlorination
of the naphthalene, the more toxic
does it become. That is the dilemma,
which manufacturers of these products
are working hard to solve.

Diphenyls are manufactured by
passing benzene through molten lead
so that C¢Hjs is converted into CyH,e.
Chlorine is then bubbled through, dis-

lacing one or more of the hydrogen
toms and forming substitution prod-

cts ranging from the monochlor.

iphenyl to the decachlor diphenyl,
I of the hydrogen atoms having
ally been displaced (Ci2Clyo).

TaE PrOCESS OF MANUFACTURE

The manufacture of electrical con-
densers is not carried out in exactly
the same way in all factories, but it
usually follows the same general lines,

“depending upon whether the con-

densers manufactured are of the so-
called “Induective’” or ‘‘Non-inductive’’
types. '

Winding and soldering.—In making
inductive condensers, long ribbons of
paper alternating with tinfoil (three
sheets of paper with two of tinfoil)
are rolled on small spools by winding
machines. When the winding is com-
pleted the paper is seen to extend out
beyond the tinfoil. In this type of
condenser ingoing and outgoing metal
leads are introduced at right angles
to the direction of the winding and
the condenser is then impregnated. In
finishing condensers of this type, a
wire is soldered to each lead by means
of a soldering iron.

In winding non-inductive con-
densers, the tinfoil strips are wider

s

ki
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than the strips of paper, so that when
the winding on the spool is completed,
the tinfoil extends beyond the paper.
Sometimes aluminum foil is used
instead of tinfoil. No leads are in-
troduced after impregnation. The
soldering of these condensers is done
by passing the tin or aluminum foil
portions over a hot plate, using a stick
of solder to solder on the wires. This
process gives off far more fumes than
does the soldering of the inductive con-
densers above described. -

Impregnation—After the spools are
wound they are placed in wire baskets,
several dozen to the basket, which
are subsequently put into an enclosed
oven in which they are impregnated
with one of the chlorinated hydro-
carbons. The one most commonly
used for this purpose is a combination
of trichlor and tetrachlor-naphthalene,
a wax-like material heated to a
temperature of 248-258° F.  After im-
pregnation, the oven is opened, the
basket of condensers is removed and
immersed in an open vat usually
containing mineral oil.

Finishing operation—The basket of
condensers is then transferred to a
so-called finishing department where
workers, mostly young girls, sit at
long tables and perform various finish-
ing operations, including what are
known as sealing operations and the
soldering of metal parts to the con-
densers.

The sealing of condensers may be
done either by dipping them into a
small pot containing a molten sealing
compound, or by pouring such a
molten compound into them. In
many plants, including the two which
were selected for special study, a
pitch preparation was poured into the
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potassium bromide 25%, in anhydrous
lanolin, (3) sodium chloride 259, and
509 in anhydrous lanolin, (4) naph-
thalene, and (5) mineral oil in use in
the factories; with (6) anhydrous
lanolin and (7) ammoniated mercury
ointment 5%, as controls.

Dermatological Observations

From an analysis of the observa-
tions made, the skin conditions ap-
peared to fall into three main cate-
gories, as follows:

1. Acneform eruptions with pus-
tules, papules and large come-
dones.

2. Vesiculo-erythematous eruptions
usually observed in dermatitis
venenata.

3. Simple erythematous eruptions
with pruritis.

In addition, localized dry scaling
patches of dermatitis were observed
in cases presentmg any of the three
types of eruptions listed. These
patches were never a prominent part
of the picture, and were never seen
in the absence of one or another type
of eruption mentioned. They were
less than 5 cm. in diameter, and oc-
curred on the face, neck or arms.
Such scaling patches are often asso-
ciated in the lay mind with eczema,
and are frequently seen in all types of
patients who complain of any of the:
longstanding  itching dermatoses.
They are sometimes at least secondary
to friction applied for relief of the
itching.

1. Acneform Eruptions.

To the uninitiated the acne which
is seen among workers in this industry,
and acne vulgaris look very much
alike. Their clinical differentiation
will be considered later.
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The high incidence of skin eruptions
in workers engaged in the manufacture
of electrical condensers has not es-
caped the attention either of employers
or of those engaged in the manufacture
of the chemicals used in this industry.
Consequently . there has for years
been a concerted effort on the part of
all concerned to remedy this situation,
and to a large extent this has been
accomplished by the introduction of

better ventilation into the workrooms.

In addition the practice has been fol-
lowed, particularly in the larger plants,
of examining all applicants for em-
ployment for any abnormalities of the

- skin, including the acne of adolescence.
-Only those with clear skins are or-

dinarily employed.*
It is not surprising, therefore, when
walking casually through plants en-

gaged in the manufacture of electrical :

condensers, and observing the skin of
young men and Women sitting at their
work benches as carefully as one can
under those conditions, to note that
the  incidence of acne vulgaris ap-
peared to be definitely lower among
these young people than what one
ordinarily finds in an 'average un-
selected group of workers of the same
age.

Severe cases—Among the 31 workers
whose skins were carefully examined
in the present series, there were six
(4 females and 2 males) with marked
acneform eruptions, showing pustules,
papules and large comedones. One
had a coexistent dermatitis venenata
and was suffering from paronychia,
involving the index fingers especially.

* There is an unconfirmed belief among
employees in this industry that blondes are
more susceptible to skin irritation than

brunettes, so that the latter are usually
selected for employment whenever possible.
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mentioned by Fulton, but has not
been greatly stressed in the literature
as-a whole. Though not a constant
finding it is an important diagnostic
sign when present because acneform
eruptions as a group are not usually
associated with pruritus. Acne vul-
garis seldom itches. Four of the
workers in this group complained of
intense itching.

In one very severe case, the acne-
form eruption was associated with
a dermatitis venenata, and a paro-
nychia which persisted long after the
eruption had disappeared. This case
will be mentioned later.

Period of exposure preceding erup-
tion—The period of employment before
the acneform rash appeared varied
from a few weeks to a little less than
1} years. On the whole cases tended
to be more numerous in the summer.
On removal from exposure the rash
tended to disappear in 2. or 3 months,
though in very severe cases it appar-
ently may persist for a much longer

‘period of time.

Family predisposition—Though the
cases were few, it was noted with
some interest that there appeared to
be a family predisposition to exposure
to the chlorinated naphthalenes which
was not apparently based on a sus-
For ex-
ample, three of the workers who were
suffering from severe acneform erup-
tions had sisters or brothers who had
had to give up that type of work
because of serious skin eruptions.
Two of these workers, both girls from
two different families, each had two
brothers so affected. One of these
families was using iodized salt at home
because the mother was suffering
from goitre. This may have supple-




mented the occupational hazard in
that family, but the fact remained
that no member of the family had
ever suffered from acne vulgaris, as
far as could be determined, and that
all three who began working in the
condenser plant developed a very
severe type of skin eruption—so
severe in the case of two of them that
they had to go into some other type
of work. Both recovered satisfac-
torily after exposure ceased. In the
other family there was no history of
the ingestion of iodides or bromides
and yet three members in turn were
forced to discontinue work in the plant
because of severe acneform eruptions.
Here again, there was no history of
acne vulgaris in the family. The
family where iodized salt was being
used appeared to have a very poor
standard of personal cleanliness, but
in the other family a high standard of
personal cleanlinesg was observed.
Differential diagnosts from acne vul-
garis—In the severe cases, there is
usually little or no difficulty in differ-
entiating these conditions. In the
milder ones, however, the diagnosis is
apt” to be more difficult. Certain
points of differentiation are helpful,
however. When present, the intense
pruritus, for example, is of great
importance, since this is seldom found
in cases of true acne vulgaris. The
prominence of comedones in workers
exposed to the chlorinated naph-
thalenes, and the frequency with
which these comedones may be seen
crowded together, is so striking as to
suggest definitely this type of acneform
eruption rather than acne vulgaris.
The distribution of the lesions tends
to throw further light on the differ-
ential diagnosis. The distribution
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Mechanism of acne production—
Because of the resemblance between
the acneform lesions found among
these workers and acne vulgaris, the
question arose as to whether the same
mechanism might not be operative
in both conditions. If this were so,
one might expect the sporadic cases
to break out in those individuals who
had already suffered from attacks of
acne vulgaris or in whose families
there was a predisposition to such a
condition. A careful examination of
the evidence in this series of cases did
not, however, appear to support this
conclusion although a more extensive
series might throw additional light
on the question.

The further question suggested it-
self as to whether or not a relationship
might exist between hypersuscepti-
bility to the chlorinated naphthalenes
and a general hypersensitivity to
members of the halogen group gener-
ally, such as, for example, the iodides,
or the bromides. That these latter
substances are frequent causes of
acneform eruption is well known.
The relation of chlorides to the other
halogens in these conditions is not
entirely clear. It is of interest to
‘note, in this connection, that the
chlorides are at present being pre-
scribed by ingestion and injection in
cases of iodide or bromide poisoning
with a view to mobilizing the other
halogens.

Sulzberger, Rostenberg and Sher,
as well as other writers, have felt
that acne vulgaris may occur .as a
result of a hypersusceptibility of the
pilo-sebaceous system to stimuli ema-
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nating from specific circulating endo-
crine substances. A hypersuscepti-
bility to potassium iodide, if clearly
demonstrated by patch tests, might
indicate that such individuals had an
especially labile pilo-sebaceous system,
easily responsive to a number of
common insults to the pilo-sebaceous
apparatus. It might on the other
hand indicate a specific response to
insults from members of the halogen
family.

Because of these theoretical con-
siderations, all cases studied were
patch-tested with an ointment of
potassium iodide, and an ointment
of potassium bromide. Though the
patch tests seemed to indicate a
slight increase in susceptibility to
these substances among the workers
with the acneform eruptions, un-
fortunately, -none of the reactions
were sufficiently strong to warrant
any definite eonchisions on this point.

There is still a question whether
the eruption here discussed is due to
mechanical plugging of the sebaceous
glands in the skin, or whether the
sebaceous glands are overstimulated
either when end products are circulat-
ing in the blood or are being excreted
by the skin after absorption of the
waxes by the body. That these sub-
stances are not excreted unchanged
by the skin has recently been demon-
strated by feeding experiments con-
ducted by Dr. Cecil Drinker.* He
found no increase in the chlorine
content of the skin of rats who had
been fed toxic amounts of the higher
chlorinated naphthalenes. As a final
point in relation to the skin lesions,
it may be pointed out that no correla-

* Private communication.
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pitch preparations are used more
frequently than are the chlorinated
naphthalenes. However, when these
latter materials are employed for this
purpose, the molten wax may be kept
in a small tightly enclosed storage
tank on the table. The condenser is
placed under a slot beneath the tank,
and when the operator presses a key
the wax drops from the storage tank
into the condenser. Such a tank
should be supplied with lateral ex-
haust ventilation. The storage tank
is refilled by dropping in lumps of the
solid wax.
Soldering

Workers doing soldering should be
similarly protected. Work benches
at which this is done should be sup-
plied with a series of small hoods, one
for each worker, under which the
soldering operations are carried out.
Each hood should be equipped with
lateral exhaust ventilation so disposed
that the fumes given off are carried
back and away from the workers’
faces. An air velocity of 1000 f.p.m.
is required.

‘Where soldering of tinfoil condensers
is carried out by rubbing the end of
the condenser on a hot plate, the
hazard is greater than where wires are
soldered on to leads. All such hot
plates should be equipped with a

‘hood having a slot at the end of the

plate and supplied with lateral ex-
haust ventilation. An air velocity of
1000 f.p.m. is required.

General Ventilation

In addition to the local exhaust
ventilation above outlined, careful
attention should be directed to ade-
quate ventilation of the room as a
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whole wherever any worker is exposed
directly . or indirectly to fumes or
vapors of the chlorinated naphthalenes
or diphenyls.

Personal Hygiene

This may be briefly summarized
as follows:

1. Employers should supply workers
with highly starched uniforms, under-
wear, caps and gloves; these clothes
should be laundered every day.

2. Two lockers should be provided,
one for street clothes and the other
for uniforms.

3. Employers should provide work-
ers with sanitary eating facilities, re-
moved from their workroom.

4, Wash periods should be sched-
uled on company time, and washing
up before lunch and before leaving
work at night should be done under
factory supervision.

5. Cold cream, plenty of hot water,
soap and individual towels, together
with a protective lotion for the skin
should be supplied by the management.

Since the chlorinated naphthalenes
are not soluble in water, the wax-like
film which is deposited on the skin
should first be removed with cold
cream in which it dissolves. Workers
should then wash thoroughly with
plenty of warm water and a mild soap.
This ritual should be carried out
conscientiously before lunch, and again-
before leaving the factory in the
evening. A shower before leaving
work is desirable.

All workers should apply a protec-
tive lotion to all exposed parts of the
body before starting work in the
morning and before starting work

again after lunch. A lotion which
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Medical Supervision
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15. General ventilation for the room 16. Principles of personal h
as a whole should be introduced when and medical supervision have

necessary. briefly outlined.
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