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Review paper

Abstract
In an era in which cosmetics are commonly used, their often prolonged contact with the human body should deter-
mine the safety of their use. Often cosmetics are the cause of many side effects, mainly hypersensitivity reactions.
Common groups of cosmetic components responsible for side effects are fragrances, preservatives and dyes. This
paper focuses on the most allergenic components.
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Introduction

Nowadays cosmetics are present in everyday life of
women, men and children. It is estimated that 95% of
women and 75% of men have daily contact with cosmet-
ics which, in contrast to external medicines, should not alter
the structure and function of tissue to which they are
administered [1]. The Polish Act on cosmetics of 30 March
2001 makes it clear that a cosmetic product is any chem-
ical substance or mixture intended for external contact with
the human body whose sole or main purpose is to keep
it clean, nurture, protect, perfume, change the appearance
or improve its scent. This law also regulates the procedures
for placing cosmetic products on the market. However, there
is still observed incidence of side effects after use of cos-
metics, produced by some of their components. The side
effect is defined as any unfavorable and unintended oper-
ation of the cosmetics used in normal or in other reasonably
foreseeable conditions, taking into account all of the instruc-
tions for use and any other indication or information pro-
vided by the manufacturer [2].

Cosmetics are divided into two groups: left on the skin
(leave-on) and rinsed off the skin (rinse-off). The first group
includes creams, lotions, perfumes, and they are respon-
sible for the majority of hypersensitivity. Rinsed cosmet-
ics, such as shampoo and other detergents, sensitize sig-
nificantly less as the contact with skin is short [3]. 

The extensive literature survey on the application of
cosmetics shows that incidence of allergy to components

of cosmetics is increasing in many countries [1, 4]. Re search
carried out by Thyssen et al. among the citizens of Den-
mark shows that 56.7% of women and 33.6% of men have
experienced an adverse effect after using cosmetics at least
once in a lifetime [5]. It is estimated that about 10% of the
general population experience side effects, hypersensitivity
or allergy-related irritation of cosmetics [1]. According to
Wojciechowska et al., side effects occur in about 15% of
people using cosmetics [6]. These data are consistent with
the results of research, which estimates that between 8%
and 15% of all cases of contact dermatitis is caused by cos-
metics [1, 7].

Adverse reactions mainly depend on the type of the
chemical component of the cosmetic product and the expo-
sure time. There is a clear correlation between the frequency
of cosmetic applications and the development of allergies.
An important factor influencing the formation of contact
allergy is also the place of application. The use of cosmetics
on irritated or inflamed skin increases the risk of side effects.
Fragrances, preservatives and dyes are the most important
components contained in cosmetics inducing contact hyper-
sensitivity, while substrates, emulsifiers, stabilizers, viscosity
enhancing agents, antioxidants, moisturizing and lubri-
cating substances are less reactive [1, 8].

Fragrances

Fragrances are an essential ingredient in most cosmetics,
household products and food. Individual products may con-
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tain from 10 to 300 these compounds. The largest number
of them are contained in perfumes in which fragrance may
reach even 60% (in perfume extract). The perfume indus-
try uses about 3,000 kinds of flavors, which are obtained
from natural products or are synthesized [9].

Given the wealth of fragrance compounds used in cos-
metics, a mixture of several most allergenic compounds
is used in the contact allergy screening test. A mix of eight
common fragrances (Fragrance Mix – FM) is commonly used
for testing fragrance contact allergy. Patch tests are
equally well performed with balsam of Peru [10].

According to some researchers, FM test detects sen-
sitivity to odors, even in 70% of allergic persons [11], but
many studies have reported that the percentage is much
lower, at around 30% [12–14]. The mix consists of the cinna-
mic aldehyde and alcohol, eugenol and isoeugenol, geran-
iol, hydroxycitronellal, amyl cinnamaldehyde, and oak moss.
A study conducted in Denmark on about 10,000 patients
with eczema showed that 5.5% of respondents reported
positive reaction after exposure to the mix. Most commonly
an allergenic reaction to oak moss was found, the second
consecutive sensitizing compound was isoeugenol, followed
by the cinnamic aldehyde, cinnamic alcohol, eugenol,
hydroxycitronellal, geraniol and finally amyl cinnamalde-
hyde [15, 16]. An allergy to oak moss and isoeugenol, which
are part of deodorants and expensive perfume, is so com-
mon that both were called for the prohibition of adding
them to the cosmetics in the European Union [16]. Efforts
were also made to replace isoeugenol with its acetate, but
it did not give satisfactory results [17].

Balsam of Peru is also the addition of fragrance in many
cosmetics, and its use is wide due to fixative properties.
At least a dozen allergens are behind the commonly known
name of this product, and they include cinnamic aldehyde
and acid, cinnamic cinnamon, cinnamon benzoate, ben-
zyl benzoate, vanillin, vanillic acid, nerolidol and farne sol.
Due to the existence of so many components, balsam of
Peru has a high risk of cross-reactions [18].

Five to fourteen percent of patients with eczema are
allergic to cosmetic perfumes [19, 20]. However, it is esti-
mated that the sensitivity to fragrance products occurs in
1–16% of unselected population. Hypersensitivity to fra-
grances usually occurs in the form of allergic contact der-
matitis, contact urticaria, and phototoxic reactions. These
changes relate to various areas of the skin, including the
face, neck, armpits, or hands [21, 22].

Preservatives

Preservatives provide durability and protection against
the growth of bacteria and fungi that cause cosmetics to
decay. Disinfectant properties of paraaminobenzoic acid
esters (parabens), formaldehyde-releasing compounds, isoth-
iazolinones, organic compounds of mercury (thiomersal) are
commonly used in cosmetics [23]. These compounds have
a very different chemical structure and can be divided into

the following groups: alcohols, amides and amines, car-
banilides, formaldehyde donors and metals, organics [24].

In the group of preservatives, special attention should
be paid to thiomersal (synonyms: merthiolate, thimeros-
al, vitaseptol), which is an organic mercury compound of
thiosalicylic acid. Its maximum concentration may be
0.007% (based on mercury) [25]. It is commonly found in
cosmetics such as eye shadows, mascaras, lotions, contact
lens solutions and ophthalmic preparations. This preserv-
ative is also used in vaccines and many other products [26].
Thiomersal has antibacterial and antifungal properties, with-
out irritating the skin and mucous membranes. However,
many studies clearly indicate that the incidence of positive
patch test results with thiomersal is very high [27]. Some
studies have reported that contact allergy to thiomersal
affects approximately 18.5% of young people [28].

Formalin (aqueous formaldehyde solution) and for -
maldehyde donors have high priority among the pre ser-
vatives which are present in allergy for cosmetics. Formalin
is an excellent preservative with a specific, unpleasant smell,
which is neutralized with added special perfume. This com-
pound is widely used not only as a preservative, but also
in the production of many plastics. For this reason, the cause
of the allergy is sometimes problematic. Formaldehyde is
a relatively potent contact allergen, and therefore formalde-
hyde donors are increasingly being used to reduce its con-
centration by slow release. However, numerous studies have
reported that the proposed formaldehyde-releasing preser-
vatives sometimes cause an allergic reaction, and in
addition there may be a concurrent adverse reaction to
formaldehyde [8, 25, 29].

Remarkable preservatives are esters of para-hydrox-
ybenzoic acid called parabens. Chemically, they are primarily
esters of methyl, ethyl, propyl, butyl and benzyl p-hydro -
xy benzoate. Shorter chain esters are effective against bac-
teria, and long-chain esters are more active against fun-
gi, and therefore mixtures of these compounds are
normally used; however, for the study of allergy almost
always 3 esters (methyl, ethyl and propyl) are present in
the composition. These compounds are present in almost
all (99%) leave-on cosmetic products and in a large part
(77%) of rinse-off cosmetics, and its concentration can be
up to 0.8% [30]. Parabens are, however, relatively weak aller-
gens and produce an allergic reaction as often as com-
ponents of drugs, when applied on damaged skin [23].

Dyes

Another substance which is incorporated in cosmet-
ics, which is also a frequent cause of allergies, is para-
phenylenediamine (PPD). It is primarily a component of hair
dyes and coloring shampoos and many color cosmetics [23,
31]. Paraphenylenediamine is a member of “para-amino”
compounds, i.e. aromatic amines, which can cause cross
reactions and secondary allergy to other hair dyes and tex-
tiles in a person highly allergic to PPD [32].
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The Polish literature assesses the incidence of hyper-
sensitivity reactions to PPD at 3.4% to 9.1% of the gener-
al population [33, 34]. However, the black dye is the cause
of allergies mainly in professional groups regularly exposed
to it, such as hairdressers and beauticians. According to
Valks et al., 50% of hairdressers are sensitized to PPD [35].
The source of allergies in beauticians is often artificial hen-
na which includes PPD. Artificial henna can often cause aller-
gy, particularly in young people who draw impermanent
tattoos [31]. Currently, an increased tolerance to PPD among
users of color cosmetics is explained by the increased puri-
ty of cosmetics. In the past, among women dyeing eye-
lashes with artificial henna, there were cases of so severe
reactions that it caused damage to the cornea [36, 37]. There
are many other dyes such as toluidine red, calcium salts
of lithol red, or lead oxide, which may be the cause of aller-
gic reactions [38].

Many dyes are substances that can cause phototox-
ic or photoallergic reactions; these include eosin, rose ben-
gal, methylene blue, anthraquinone. Such reactions occur
under exposure to ultraviolet light, which modifies the sub-
stances on the skin, so that this may be associated with
skin proteins and become a competent photoallergen.
Repeated exposure to this compound, while exposed to
UV radiation causes an allergic reaction of the delayed type,
as in allergic contact dermatitis. Eosin, deep red dye, is a per-
fect example of a photoallergic reaction agent. In persons
exposed to eosin, irritation and sweating of fingers as well
as blisters on fingers were observed. This dye is used in
cosmetics manufactured in Asia and the Arab countries.
Due to the sensitization it was withdrawn from the Euro-
pean and the U.S. markets [39, 40].

Summary

Despite the control of the production of cosmetics and
withdrawal of the composition of substances causing
adverse reactions in people, harmful compounds found in
cosmetics still pose a major problem. It even turns out that
allergy to components of cosmetic disease is increasing.
In order not to replace withdrawn, highly allergenic sub-
stances, with new ones which also cause adverse side
effects, allergies to cosmetics should be constantly mon-
itored.
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