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Occupational skin products –  
skin protection in the work place

Abstract
Skin diseases constitute 3.4% of annually reported occupational diseases. One 
of the prevention methods developed and accepted by dermatologists and 
occupational medicine specialists is a 3-step skin protection program that in­
volves the use of individual skin protection agents in the form of protective 
preparations – cosmetics. These preparations are available in the form of emul­
sions (o/w, w/o), gels and ointments. They are intended to prevent or reduce 
the penetration and absorption of hazardous substances through the skin. In 
vitro and in vivo methods are used to assess their effectiveness. These methods 
are not universal, they are controversial and provide a limited possibility of test­
ing the substances that cause irritation. What is more, due to legal regulations, 
i.e. The Regulation (EC) No 1223/2009 of the European Parliament and of the 
Council of 30  November 2009
on cosmetic products, the possibility of animal testing is ruled out. Disturbing 
reports about their ineffectiveness and the lack of standardised and official test 
methods for these preparations warrant seeking new research methods but 
also investigating new substances with increased bioadhesion to the skin, ex­
tended skin retention time, improved barrier properties and occlusion capacity.
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Introduction
Skin is the largest organ of the human body. Medi-
cines and cosmetics are applied to it and up to 60% 
are absorbed. Unfortunately, the skin is also the larg-
est route of entry for toxins. The sources of harmful 
factors are cosmetics, medicines and cleaning agents 
we use, as well as the environment in which we live 
and work. In some work environments, the exposure 
to harmful factors is much higher and so is the prob-
ability of occurrence of diseases [1,2].

Occupational skin diseases
Disease is a condition that can affect anyone at any 
time of their life, but there is a group of specific dis-
eases that can be predicted. They are so-called occu-
pational diseases [3-5]. According to the definition 
included in the Labour Code (the Law of June 26, 
1974): “An occupational disease is a  disease listed 
in the occupational disease specification if, as a  re-
sult of the assessment of working conditions, it can 
be concluded decisively or with high probability that 
it has been caused by harmful factors occurring in 
the work environment or is associated with the way 
the work is performed, which are collectively referred 
to as occupational exposure” [6]. It is estimated that 
in Poland skin occupational diseases constitute 3.4% 
of all reported occupational diseases. Cleaning staff, 
physicians, nurses, hairdressers, laboratory person-
nel, beauticians, mechanics, and people working in 
food processing are particularly vulnerable [4,7,8]. 

Prevention of occupational 
skin diseases
The systematics of occupational diseases and the 
determination of factors contributing to the occur-
rence of occupational skin diseases dates back to 
1700 [9]. Currently, these factors are divided into 
chemical (sensitizers, irritants and caustic agents), 
physical (ultraviolet radiation, ionizing radiation, 
low temperature), mechanical (friction, occlu-
sion) and biological (pathogenic fungi, allergens 

of animal and plant origin) [7,10,11]. Knowledge 
of the factors that negatively affect our skin allows 
us to develop preventive measures against occupa-
tional diseases. They mainly include: limiting the 
exposure to skin irritants, using appropriate per-
sonal protection clothing, proper hygiene and early 
diagnostics of dermatoses [12,13].

The most popular skin protection measures are 
protective gloves. This product, however, protects 
only 1% of our body surface, does not protect the 
face, neck and neckline, and its use is burdensome 
and even impossible in some professions. In ad-
dition, 6.4% of the population are allergic to latex 
gloves [4,14]. 

Protective preparations
The currently observed progress in understanding 
the phenomenon of occupational skin diseases has 
facilitated the development of preventive methods, 
which have been accepted by both dermatologists 
and occupational physicians [13,15]. One of such 
methods is a 3-step skin protection program involv-
ing the use of individual skin protection agents in the 
form of cosmetic preparations. Skin cleaning after 
work followed by skin care and regeneration.

The protective preparations are available in the 
form of emulsions (o/w, w/o), gels and ointments 
[13,15.] They prevent or reduce the penetration and 
absorption of hazardous substances through the skin. 
They should be applied to the skin easily, without hin-
dering one’s daily activities. They must not sensitize 
or irritate the skin. It is worth pointing out that these 
preparations do not protect against injuries caused 
by mechanical and thermal factors, toxic or corrosive 
substances and abrasive particles such as sand, glass 
powder or metal filings [7,11,13,15].

According to their purpose, they are divided into:
•	 hydrophilic skin protection agents that protect 

the skin against hydrophobic organic com-
pounds such as: oils, greases, tar, hardeners, 
adhesives, various types of dust (glass fibre, 
building materials, resins, polymers, dyes),

•	 hydrophobic skin protection agents that form 
a thin film on the skin surface, protecting the 
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skin against water, aqueous salt solutions, soap 
and detergents,

•	 UV protection agents [7,11,16,17]. 

Effectiveness of protective 
preparations – assessment of 
the effects of their activity
The effectiveness of protective preparations is closely 
related to their formulation but also to the appropri-
ate application on skin [18]. The product should be 
applied on clean and dry skin, free from any wounds 
and cuts, not forgetting about such places as: fingers 
and skin between them as well as nails and the area 
around them. They should be applied every time be-
fore starting work. You should wait for a few minutes 
after applying the cream and use a new portion af-
ter washing your hands or every 2-4 hours of work 
[12,18-21]. 

In vitro and in vivo methods are used to assess the 
effectiveness of the protective preparations. These 
methods are not universal, they are controversial and 
provide a limited possibility of testing the substances 
that cause irritation [19,22,23]. 

What is more, due to legal regulations, i.e. the Reg-
ulation (EC) No 1223/2009 of the European Parlia-
ment and of the Council of 30 November 2009 on 
cosmetic products, the possibility of animal testing 
is ruled out [24]. As there are no official test methods 
for these preparations, new test methods are still be-
ing sought.

CIOP-PIB technical methods
The Central Institute for Labour Protection–Na-
tional Research Institute (CIOP-PIB) has developed 
technical methods that enable the testing of hydro-
philic preparations in the scope of their: resistance 
to anhydrous organic solvents (determination of the 
time of solvent penetration through the protective 
preparation), resistance to oil/grease (determination 
of the rate of oil/grease penetration through the pro-
tective preparation using the planimetric method), 

resistance to the action of varnish – determination 
of anti-adhesive properties, i.e. the ease of removing 
dried varnish from the surface covered with the test 
preparation by means of the cross cut test method. 
In the case if hydrophobic preparations, the follow-
ing are determined: resistance of the preparation to 
water and aqueous detergent solution (determination 
of the absorbability of samples coated with protective 
preparations), resistance of the preparation to aque-
ous 5-percent solutions of acids and bases [25-27]. 

A new approach – 
human factor
The basis of the activity of skin protection agents is 
the creation of a protective barrier on the skin in the 
form of a  liquid membrane or film. It is closely re-
lated to the formula of the preparation and its ability 
to adhere to the skin to which they are applied for 
a specified, reasonable period of time, until they are 
removed by hand washing or through wear. The lack 
of effectiveness of barrier creams results from their 
insufficient adherence to the skin, which is the effect 
of inadequate preparation formula, inaccurate distri-
bution of the preparation by the user, as well as the 
lack of maintaining the protective layer in the course 
of work [18].

One of the elements of the newly developed tool, the 
new test method, was the development of a procedure 
simulating the even application of the product on the 
skin by the user and then checking whether the struc-
ture is being restored after shear loss (hysteresis loop 
test, normal force dependence on shear rate). For this 
purpose, changes in the G’ and G” values were tested 
under variable strain conditions (for the selected fre-
quency) and then, in the 2nd stage, it was checked 
whether the structure of the system is restored. Test-
ing of the course of normal force (Fn) dependence on 
the shear rate facilitates the classification of the tested 
products in terms of the durability and continuity of 
the film produced on the skin after even application. 
A component of the tool is also the measurement of 
flow curves and the determination of, among others, 
such parameters as apparent viscosity and flow limit 
because, in the users’ opinion, high apparent viscosity 
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indicates high concentration of active substances, good 
performance and high quality of the product, on the 
other hand, it translates into its performance, includ-
ing the time of the cosmetic’s contact with skin or 
spreadability, but also its washing off. Execution of 
a  series of tests defining textural properties provides 
further information on: the internal structure of the 
protective preparation, hardness (directly affecting the 
application of the product), cohesiveness – which pro-
vides information regarding the existence of internal 
interactions and thus the mechanical resistance of the 
protective layer formed. In order to determine the ef-
fect of the human factor, the product’s application on 
skin, on the effectiveness of the protective prepara-
tions, the performance parameters of creams such as 
their spreadability or the feeling that the product leaves 
on skin during and after application, largely determin-
ing the consumer’s willingness to use them regularly 
and properly, were correlated with the parameters ob-
tained during texture analysis (adhesiveness, cohesive-
ness) and rheological properties (apparent viscosity at 
specific shear rates, flow limit). A good correlation of 
the results of instrumental tests with the organoleptic 
tests carried out in probands confirms the effective-
ness of the developed method [16,18,27].

What’s next?
Literature data demonstrate the lack of effect of pro-
tective preparations [18-20,27,28]. Probably the rea-
son for this phenomenon is their inadequate ability 
to adhere to the skin [18,21]. It is therefore necessary 
to undertake new activities in the field of new com-
pound synthesis – thiolated silicone oils character-
ised with increased bioadhesion to the skin, extended 
skin retention time, improved barrier properties and 
occlusion capacity, which can be effective and safe 
skin protection agents [30-32].
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