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FIG. 7.-Comparison of arms washed for one and a half
minutes with the " compound cleanser B " (right
arm) and 4 per cent. soap solution (left arm).
" Compound cleanser B " removws the oil more
efficiently from the contaminated area. A con-
siderable amount of oil is redeposited elsewhere
especially in the elbow region, where rinsing is
difficult.

FIG. 8.-Film of machine oil covering (from left to right) FIG. 9.-Film of machine oil covering (from left to right)
cream B, normal skin, and cream J. cream K, normal skin, and cream J.

FIG. 10.-After washing for one minute. "Slight" FIG. 11.-After washing for one minute. "Gross"penetration through cream B, "moderate " penetration through cream K, " moderate " penetra-penetration through cream J. tion through cream J.

210

 group.bmj.com on February 13, 2012 - Published by oem.bmj.comDownloaded from 



EVALUATION OF CLEANSERS AND BARRIER CREAMS

extensor surface of each forearm; 0 1 g., 0-2 g., 0 3 g.,
and 0-4 g. of cream A were rubbed into the outer -rect-
angles. The central patches again acted as controls-.
A film of machine oil was painted over all six rectangles.
The arms were immediately washed in the standard
manner for one minute. The degrees of fluorescence
in the areas were compared. The experiment was then
repeated with creams B, C, and D.

Results.-The results are expressed in Table 3.
There was no difference in the efficiency of the

four creams tested. Each was totally inefficient in
the thinnest film, but as the thickness of the cream
was increased, improvement in efficiency occurred.
Unfortunately, however, the films which were
completely effective are too thick to be of practical
value.

EFFECT OF PROLONGED CONTAMINATION
In the previous experiments the creams were

exposed to mineral oil for a short period only (less
than ten minutes). In the following series of tests
the effects of increasing this exposure were demon-
strated. The creams A, B, C, and D were subjected
to this test. In addition a simple preparation
consisting of 70 per cent. lanoline and 30 per cent.
castor oil as an example of a greasy cream was tested
in the same manner.

Method.-A film of cream was applied to the forearm.
The film was approximately 120 V. in thickness, that is,
it corresponded to film 2 in the previous experiment
(Table 3). Both the " protected" and the untreated
skin were contaminated with a drop of machine oil. In
a series of experiments the oil and cream were left in
contact for varying periods up to one hour. During
this time the subject carried out light laboratory duties
with the sleeves rolled up. At the end of the period the
arm was washed in the standard manner for one minute
and the " protected " area compared with the control
area.

Results.-The results are tabulated below in
Table 4.
These results demonstrate the ineffectiveness of

Creams A, B, C, and D in resisting the penetration
of mineral oil for more than a short period. The
lanoline and castor-oil cream showed no such loss
of efficiency with time. In vitro tests with coated
filter paper show that the lanoline cream is much
more readily penetrated by mineral oil than the
soapy creams. It must therefore be concluded that
the observed effect is due to the fact that it facilitates
the removal of the oil, rather than prevents physical
contact with the skin.

Comment
The results of these experiments indicate that the

soapy barrier cream designed to resist oil penetra-
F

TABLE 4

EFFECr OF INCREASING EXPOSURE TIME OF CREAMS TO
MACHINE OIL

Residual fluorescence after washing
Cream Imme- After After After After

diate i hour i hour i hour 1 hour

A nil V. slight Mod. Gross Gross

Lanoline
+ castor
-oil V. slight ,, V. slight V. slight V. slight

tion, although effective for short periods such as
half an hour, permits complete penetration of oil
when the duration of the contamination is of one
hour or more. In these experiments, much thicker
films were used than are generally recommended.
Where thinner films were used (64 ,u) the soapy
creams were totally ineffective-even this thickness
being much greater than the 30 jt often advocated.
The liquid vanishing creams were valueless.
The greasy creams, although incapable of

functioning as " barriers," -appeared to assist in the
removal of oil.'

Discussion
It is not claimed that an exhaustive examination

of cleansing agents and protective creams has been
made. The aim has been to evolve a method by
which such compounds can be evaluated by the
medical officer in industry. Nevertheless the
investigation has yielded useful information con-
cerning the problem of skin contamination by
mineral oil. Data obtained from- laboratory ex-
periments such as these cannot be regarded as
conclusive. The final judgment must be based upon
the results of a user trial. The difficulties of
conducting satisfactorily controlled user trials are
unfortunately very great. However, it appears
unlikely that any compound which failed to satisfy
the criteria of the tests described would be of much
value in practice. The converse is obviously nrot
true-an agent which satisfies the laboratory tests
may still fail under practical conditions. This is
true of protective creams in particular. In these
experiments no account has been taken of such
factors as visible perspiration which occurs when
heavy manual labour is done; nor have the creams
been tested with regard to their ability to stand up
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to the friction ordinarily encountered during work
from clothing and other agents.
As judged by our experiments the value of barrier

creams to those exposed to gross oil ontamination
would appear to be low. A film which would be
practical to wear fails to prevent penetration of oil
into the hair follicles if the duration of the con-

tamination is greater than one hour. Once
penetration has occurred the soapy " oil-resisting"
cream does not appear to assist in the removal of
the oil. The greasy cream, although it rapidly
becomes mixed with the contaminating oil on the
skin, assists in subsequent cleansing. As a result
of clinical observation and animal experiments,
Twort (1934) suggested the use of a mixture of
lanoline and olive oil as a protective application for
oil workers. It is possible that the use of a cream
of this type may be of benefit in two ways-dilulting
the contaminating oll on the skin and assisting
subsequent cleansing. It is accordingly suggested
that where, by reason of popular demand, a protec-
tive cream for oil workers is required, it should be
of a fatty nature. It must be recognized, however,
that the use of such a preparation cannot be regarded
as affording a great deal of protection, and it must
not distract attention from other and more valuable
means of preventing oil contamination, such as the
use of protective clothing, the provision of adequate
washing and laundry facilities, and other measures

of general hygiene.
Since reliance cannot be placed upon protective

applications, it becomes more important to achieve
the satisfactory removal of oil from the hair follicles
after work. These experiments have shown that
this is not a simple problem, and that particular
care must be exercised in washing. \ The tests have
defined certain agents which are likely to be ofvalue;
of these the most efficient was a mixture of soap
powder and woodflour. The woodflour used in
this cleansing mixture should be fine enough to pass
a 40 mesh and it should not be derived from any
wood which is- likely to possess sensitizing properties.
The soap powder should contain a minimum of free
alkali.
The use of powerful cleansing agents is accom-

panied by the risk of removing too much of the
natural skin fat. Although in most people this
risk is not likely to be great in view of the rapid
replacement of fat lost from the skin, the continued
use of such agents by certain individuals may result

in excessive dryness of the skin and chapping in dry
weather. This may be avoided by the use of an

emollient cream after work in order to compensate
for any fat loss.
The alternative method of a preliminary wash in

thin bland oil before using soap and water has been
shown to be efficient and to cause minimal skin
trauma; it has the disadvantage of being a double
procedure but should not be difficult to put into
practice as workmen are all too keen to use kerosene
or other solvents before washing.

It has thus been shown that the prevention of skin
contamination by mineral oil is not easy. There is
no doubt that directly or indirectly mineral oils
cause a considerable proportion of industrial skin
disease. Elimination of this group of skin diseases
is only likely to be achieved by improving the design
of machinery to reduce the risk of contamination
or possibly by the substitution of oils which are

non-irritating to the skin. That the use of protec-
tive creams or powerful cleansing agents is con-

sidered, must be a reflection upon our standards of
engineering efficiency.

Summary
1. A method is described of assessing the value

of cleansing agents and protective creams to work-
men exposed to mineral oils. The method is based
on the detection in ultra-violet light of oil persisting
in the hair follicles after the use of these agents.

2. A number of cleansing agents have been
examined. Of these a mixture of equal parts of
milled, dried soap-powder, and fine woodflour gave
the most satisfactory results.

3. A range of proprietary barrier creams has been
examined. None of these gave satisfactory pro-
tection of the skin.

4. The excessive removal of fat from the skin is
discussed, and a method of investigating this
problem is described.

I wish to thank those manufacturers of cleansing agents and
barrier creams who so kindly supplied me with samples of their
products. Their co-operation and advice has been of considerable
help.
For much helpful criticism and advice I am indebted to Dr. J. R.

Squire, Director of the Medical Research Council Industrial Medicine
Research Unit, Birmingham Accident Hcspital, at whose suggestion
this investigation was carried out, and for assistance in the estimations
ofskin fat, to Dr. C. R. Ricketts.
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