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Abstract: Sensory irritation is one of the important side effects of cosmetics and it is required to develop new products that
are more tolerable to the consumers. There are lots of cosmetic ingredients known to induce sensory irritation such as lactic
acid, glycolic acid, ethanol, preservatives, fragrances and menthol etc. It is also known that sensory irritation increases by
change of pH as well as additional occlusive conditions. The aim of this study is to know various factors affecting sensory
irritation due to preservatives (methylparaben, propylparaben, phenoxyethanol and chlorophenecin). We also wanted to
investigate the effect of preservatives to sensory irritation according to change of formulations. Our results showed that
sensory irritation increased with the conditions of increasing absorption such as packs. We have also found that sensory
irritation increased synergistically when to apply two different preservatives together. For example, phenoxyethanol and
chlorphenesin themselves have weak sensory irritation potentials, but we observed phenoxyethanol combined with chlorpenesin
synergistically increase of sensory irritation potentials. In conclusion, formulation and combination of different preservatives
should be considered to reduce the unwanted sensory irritation of preservatives.
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1. Introdnction

Sensory skin irritation represents the array of both-
ersome symptoms such as stinging, burning and itch-
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ing that can occur even without visual signs of skin
inflammation [1] and is sometimes called subjective ir-
ritation to differentiate it from objective signs, ery-
thema and scaling [2]. This can often lead to consumer
dissatisfaction, and it has been regarded as one of the
important side effects of cosmetics. Therefore it is re-
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quired to develop new products lessing sensory irrita-
tion which are more tolerable to consumers. There are
lots of cosmetic ingredients known teinduce sensory
irritation such as lactic acid, glycolic acid, ethanol,
preservatives, fragrances and menthol [34], however,
the mechanism of sensory irritation is poorly under-
stood.

It is well established that some individuals are more
likely to experience sensory irritation than the rest of
population. Frosch & Kligman described a method for
detecting these sensitive individuals, classifying them
as ‘stinger’ or ‘non-stingers’ [56]. Thus toxicologists
can conduct the evaluation of sensory irritation poten-
tial in the susceptible individuals of pre-selected group.

p-Hydroxybenzoic acid esters (parabens) have been
widely used as preservatives for cosmetic products, and
it was have been known those parabens often induced
stinging on human facial skin [7]. However, there has
been few studies about the effect of preservative on
sensory irritation according to different concentration.
In addition, there have been also scarcely reports of
preservative’s effect on subjective irritation in relative
to combined use of them or change of formulation.

The aim of this study is to know various factors
affecting sensory irritation due to preservatives. We
also wanted to investigate the effect of preservatives to
sensory irritation according to combined use and
change of formulations.

2. Materials and Methods

2.1. Volunteers

Sixteen healthy subjects (6 females, 10 males) were
included in this study. The mean age was 283 years
(25 ~ 36 years). All subjects were free of systemic or
skin diseases and had not used any topical preparations
on the test areas during the study period. Informed
consent was obtained from all the subjects.

2.2. Sensory lrritation Test

After cleansing the face with water and drying with
tissue gently the subjects rested for 10 min in a
environment controlled room (temperature 24 * 47T,
relative humidity 40 ~ 4596). Test materials were applied
on each side of nasolabial fold and cheek at random.
Panelists’ stinging and burning reactions were recorded
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Figure 1. Comparison of sensory irritation potential in
several preservatives. *p < 0.05. MP = methyl paraben;
PP = propyl paraben; PE = phenoxyethanol; CPN = chlor-
phenesin.

at 10 s and each min for 9 min by using a scale from
0 ~ 3: 0 = none, 1 = slight, 2 = moderate, 3 = severe.

The test material on soaked cotton swab was rubbed
briskly and then put on the test site for occlusion.
Cosmetic products were applied similarly as real
condition of daily use.

Participants were classified as stingers or non-stinger
by the application of lactic acid. Classification involved
3 repeat tests of a single application of 5% aqueous
lactic acid and distilled water to one side and the other
part of the faces. Panelists were then classified into
two groups, stinger (more 0.2 mean value of aqueous
lactic acid) and non-stinger (less 0.2 mean value of -
aqueous lactic acid).

2.3. Test Materials

Lactic acid (LA, Sigma Chemicals Co., St. Louis,
MO, USA) was prepared in distilled water (DW) at
concentration of 5% (w/v) for selection test of stingers.
Methylparaben (MP, Hanhit, Korea), Propylparaben (PP,
Hanbit, Korea), Phenoxyethanol (PE, Clariant, England)
and Chlorphenesin (CPN, Serohilogiques, France) were
prepared in various concentrations.

2.4. Statistical Analysis

Statistical analysis was conducted using SPSS for
windows computer software (SPSS Science, USA). The
values of sensory irritation were statistically analyzed
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Figure 2. Comparison of effect of combination of pres-
ervatives. *p < 005 MP = methyl paraben; PP = propyl
paraben; PE = phenoxyethanol; CPN = chlorphenesin; DW
= distilled water.

using ANOVA test. P value < 0.05 was considered
significant.

3. Restlts

3.1. Sensory lIrritation Potential in Several Pre-
servatives
The sensory irritation potential of preservative was
very different at concentrations mainly used in ordinary
cosmetics (Figure 1). Especially, phenoxyethanol and
chlorphenisin  showed very week sensory irritation
résponse.
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Figure 3. Difference in sensory irritation potential effects
formulation and other preservatives. *p < 0.05. MP = methyl
paraben; PP = propyl paraben; PE = phenoxyethanol; CPN
= chlorphenesin.

3.2. Sensory lIrritation in Combination of Preser-
vatives

Sensory irritation potential by combination of preser-
vatives was demonstrated in Figure 2. While syner-
gistic effect were not prominent in certain preser-
vatives in combination (Figure 2A), phenoxyethanol and
chlorphenesin  showed marked increase in sensory
irritation when combined (Figure 2B).

3.3. Effects in Formulation and other Preser-
vatives

It was shown that sensory irritation potential varies
according to change of formulations (Figure 3). The
highest irritation effect of combined preservatives was
observed in the lotion type and followed by cream and
toner.

While toner type was not shown much difference in
sensory irritation in 3 different combination of pre-
servatives, they were much more different in lotion and
cream types (Figure 3).

4. Discussion

Preservatives are known as one of the most impor—
tant cosmetic ingredients which can produced sensory
irritation. It has been known phenoxyethanol and chl-
orphenesin were regarded as more safe than parabens
in terms of sensory irritation. However in our study
sensory irritation potential of phenoxyethanol was chan—
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ged in certain condition, combination of preservative
and change of formulation.

Phenoxyethanol and chlorphenesin themselves have
weak sensory irritation potentials, however we observed
phenoxyethanol combined with chlorpenesin synergisti—
cally increase of sensory irritation potentials, we think
it is significant when we select preservatives.

It is known that acid condition of lactic acid in-
creases sensory irritation more than in alkaline con-
dition. But we found that pH value do not relate to
sensory irritation of preservatives (data not shown).

Our data indicate that there is difference in sensory
irritation potential according to the type of formu-
lations. We have found the wvariation of subjective
irritation did not very so much in toner type, while
marked variations were noticed in lotion and cream
type. It is thought that occlusive factor may be related
to that phenomenon.

5. Conclusion

In conclusion, this study indicates that several im-
portant factors should be considered to reduce the
unwanted sensory irritation due to preservatives: the
concentration, formulation type and combination of
preservatives.

In further study we will show several factors in
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formulation influencing sensory irritation of preser—
vatives. This research will assist to develop cosmetics
with very low sensory irritation potential of preser-
vatives in products.
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