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Comparative, randomized study to evalua
te a dermocosmetic containing a complex
reparative for the skin barrier, for use in
postcosmiatric treatment

Estudo comparativo e randomizado para avaliação de dermo
cosmético contendo um complexo reparador de barreira nos
cuidados da pele após tratamento cosmiátrico
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ABSTRACT
Introduction: Cosmiatric procedures are common in dermatology and products with
moisturizing action are recommended in the post-procedure period in order to accelerate
reepithelialization. 
Objective: To evaluate a formulation containing a skin barrier reparative complex, applied
in the period after chemical exfoliation, used to reduce discomfort and improve skin
hydration. 
Methods: Comparative, randomized clinical study with 52 volunteer patients. The patients
were divided into two groups and had all undergone exfoliation with 5% retinoic acid.
Clinical assessment and biophysical technique measurements were performed during visits
1 (D0) to 6 (D7), using the test product in combination with sunscreen (Group I) or suns-
creen only (Group II). 
Results: The group treated (Group I) showed better improvement of desquamation and
dryness at all visits, with a statistical significance (p<0.05) for a reduction in desquamation
in D4 and in D7. In the assessment of hydration, the treated group (Group I) achieved better
results than the control (Group II), with statistical significance in D2, D3, and D4 (p<0.05). 
Conclusions:The use of the studied formulation was proven effective in improving symp-
toms and hydrating skin after cutaneous chemical exfoliation.
Keywords: chemexfoliation; skin; cosmetics.

RESU MO
Introdução: Os procedimentos cosmiátricos são comuns na dermatologia, e produtos com ação hidra-
tante são recomendados no período após o procedimento, com a finalida  de de acelerar a reepitelização. 
Objetivo: Avaliar formulação contendo complexo reparador de barreira, aplicada no período após esfo-
liação química, para redução do desconforto e melhora da hidratação da pele. 
Métodos: Estudo clínico comparativo, randomizado com a inclusão de 52 voluntários, divididos em dois
grupos, submetidos à esfoliação com ácido retinoico a 5%. Medidas de avaliação clínica e técnicas biofí-
sicas foram realizadas durante as seis visitas (D0 a D7), com o uso do produto em teste associado ao
protetor solar no grupo I ou o uso do protetor solar puro no grupo II. 
Resultados: O grupo tratado apresentou melhor evolução da descamação e do ressecamento em todas
as visitas, com significância estatística (p<0,05) para redução da descamação em D4 e D7. Na avaliação
da hidratação, o grupo tratado obteve melhores resultados do que o controle, com significância estatística
em D2, D3 e D4 (p<0,05). 
Conclusões: O uso da formulação estudada demonstrou ser eficaz na melhora dos sintomas e da hidra-
tação da pele após a realização de esfoliação química cutânea.
Palavras-chave: abrasão química; pele; cosméticos.
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After the approval by the Research Ethics Committee
(REC), 64 volunteers (52 women with ages between 35 and 65
years) were recruited during the period March-June 2013 who
were undergoing cosmiatric treatment, which included plans for
facial peeling with retinoic acid. All volunteers expressed their
willingness to participate in the study by signing the Free and
Informed Term of Consent (FITC) prior to undergoing any
procedure planned in the protocol.

In order to ensure the eligibility of volunteers, in addi-
tion to meeting the characteristics of the population, they could
not present with any of the following criteria: pregnancy or
potential risk of pregnancy, lactation, use of topical or systemic
anti-inflammatory medications and/or immunosuppressants,
antihistamines for up 15 days before the start of the study, pre-
vious reaction to cosmetic products for the facial area, atopic or
allergic history, local and/or disseminated active skin conditions
that could interfere with the study results, pathologies that could
cause immune suppression, intense exposure to the sun 15 days
before inclusion in the study, and any other condition deemed
by the volunteer investigator reasonable for disqualification.

After initial clinical evaluation for the verification of the
eligibility criteria and photographic records, all volunteers
underwent measurements of skin hydration (through the cor-
neometry technique) and integrity of the cutaneous barrier (by
measuring transepidermal water loss through evaporimetry) as
described below.

Evaporimetry: the Tewameter® TM 300 (Courage &
Khazaka) device was used to quantify the transepidermal water
loss and, consequently, the functional integrity of the stratum
corneum. The greater the integrity of the cutaneous barrier, the
lesser the transepidermal water loss.

Corneometry: the Corneometer® MPA 580 (Courage &
Khazaka) device was used to assess the hydration level by mea-
suring the electrical conductivity in the skin, which takes place
due to the presence of water. The higher the electrical conduc-
tivity measured, the higher the water content that is present in
the skin’s surface.

Measurements were carried out in the treated area (face)
and in the control area (without treatment and previously defi-
ned as the volar aspect of the right and left forearm) for all ins-
trumental evaluations.

Later on, the volunteers underwent peeling with 5% reti-
noic acid in hydroalcoholic vehicle, performed by a dermatolo-
gist physician. The volunteers were instructed to remove the
product four hours after the application.

At the end of the session, the volunteers were randomly
divided into two sub-groups, namely:

Group I—Application of standard sunscreen every two
hours + study product, applied twice daily.

Group II—Application of standard sunscreen every two
hours.

The products were distributed to the volunteers to be
applied at home, along with a guidance booklet on how to use
them.

INTRODUCTION
Current dermatological practice presupposes the deve-

lopment of different therapeutic procedures for the treatment of
facial aging.1

From within the existing dermatologic armamentarium,
it is possible to cite procedures that exert some degree of exfo-
liation or abrasion on the skin, such as chemical peels, lasers, and
other technologies that employ light and microdermabrasion.1

With all of these exfoliating procedures, there is an
intentional generation of damage to the cutaneous barrier in
order to promote the repair of the epidermis and increased cell
renewal, all aimed at producing aesthetic benefits.1

By promoting damage (chemically, physically, or mecha-
nically) to the stratum corneum or epidermis, some degree of
irritation—which translates into erythema and/or edema, in
addition to desquamation of greater or lesser intensity—is
expected to occur clinically, depending on the depth of the
damage. Facial chemical exfoliation is a well-established proce-
dure in which the dermatologist uses some agent (usually acids)
that produces aggression to the skin, with consequent damage to
the cutaneous barrier.2

There are different types of chemical exfoliation (or
peels) used in dermatologic practice, with the most common
being superficial peels performed with the use of retinoids and
hydroxy acids.1,2

Retinoic acid peeling has been proposed in the literature
as an option with high tolerability and low rates of adverse reac-
tions.3

The presence of desquamation and dryness is observed in
most patients, with the possible occurrence of mild erythema.3-8 The
desquamation process is usually more intense between the third
and seventh day after the application of tretinoin (retinoic acid).

In the period immediately subsequent to the performing
of the procedure, it is recommended that the dermatologist ins-
truct the patient in the use of sunscreen and moisturizing agents
that are able to provide a restorative action on the cutaneous
barrier. This helps to relieve symptoms (such as burning, scaling,
and erythema) and promotes the quick and efficient repair of
the superficial structures of the epidermis—in particular the
stratum corneum.9

Among the agents with a moisturizing and repairing effect
on the cutaneous barrier, the use of sodium PCA, panthenol,
dimethicone, cyclopentasiloxane, and karité butter stand out.10

The present study was aimed at evaluating, on a compa-
rative basis, the efficacy and safety of a dermo-cosmetic formu-
lation (test product) associated with the use of sunscreen versus
the isolated use of sunscreen, in the care of the skin that had
undergone cosmiatric procedures (facial chemical exfoliation).
Evaluations were based on clinical and instrumental measure-
ments of corneometry and evaporimetry (TEWL).

METHODS
A clinical, comparative, randomized, and monocentric

study was carried out with the assistance of clinical and instru-
mental evaluation.
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The standardized sunscreen for both Groups was dispen-
sed with SPF 30.

RESULTS
Of the 64 volunteers initially evaluated, 52 were rando-

mized and started the study, with 26 volunteers allocated to each
group.

Fifty volunteers completed the study: 24 in Group I and
26 in Group II.

One volunteer withdrew from participation for personal
reasons, and the other presented with a mild contact dermatitis
condition, and was discontinued from the study.

There were no other reports of adverse events.
Figure 1 shows the flowchart of volunteers, according to

the CONSORT standard.11

Only volunteers who completed the study were consi-
dered for the evaluation of efficacy.

The volunteers returned on the following days: D1 (24
hours), D2 (48 hours), D3 (72 hours), D4 (96 hours), D5 (120
hours) and D6 (7 days).

At the intervening and final visits, corneometry and eva-
porimetry measurements, in addition to clinical assessments,
were carried out in the treatment areas and under the conditions
defined at the initial visit.

The clinical evaluation consisted of observing the clini-
cal characteristics of the facial skin based on the parameters
erythema, dryness, and desquamation, grading it with the assis-
tance of a four-point scale (0-3).

The test product (Cetaphil Advanced,® Galderma,
Brazil), is a dermocosmetic that has a hydrating and reparative
effect on the cutaneous barrier, which contains ERC-5® com-
plex (whose composition includes the agents sodium PCA,
panthenol, dimethicone, cyclopentasiloxane, and karité butter
emulsion). One unit of the product was supplied to each volun-
teer in Group I (treated), along with sunscreen, for exclusive use
during the study period.

FIGURE 1: shows the flowchart of volunteers, according to the CONSORT standard.11



1-Clinical Assessment
Graphs 1, 2, and 3 show the average score for clinical

evaluation of erythema, desquamation, and dryness, respectively,
in the different experimental times:

The graphical analysis shows that Group I has higher
results (lower average) as compared to Group II in the parame-
ters desquamation and dryness in most experimental time
periods. For the parameter erythema, slightly higher values were
observed in Group I as compared with Group II, except for in
the final evaluation (D7).

The results of the two groups were compared using the
Mann-Whitney test, as shown in Table 1:

It is important to note that there is a statistically signifi-
cant difference between Groups for desquamation on D4 and
D7, when Group I had lower averages than those in Group II.
There was no statistically significant difference between the
groups for the parameters erythema and dryness.

2-Instrumental Effectiveness through
Corneometry

The results of the evaluation of skin hydration through
the corneometry technique are expressed in a corneometric
index, a unit intrinsic to the device used to measure it.

In order to eliminate environmental and extrinsic varia-
tion from the study, the correlation between the corneometric
index of the treated area (face) and the control area (forearm)
must be analyzed.

Graph 4 shows the variation of the corneometric index
in different experimental times.
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TABLE 1: Results of the comparison test between the groups for clinical
evaluation

Experimental Parameter P Value Conclusion**
time

D1 Erythema 0,467 does not reject the hypothesis*
D2 Erythema 0,611 does not reject the hypothesis
D3 Erythema 0,575 does not reject the hypothesis
D4 Erythema 0,630 does not reject the hypothesis
D7 Erythema 0,179 does not reject the hypothesis
D1 Desquamation 0,723 does not reject the hypothesis
D2 Desquamation 0,076 does not reject the hypothesis
D3 Desquamation 0,505 does not reject the hypothesis
D4 Desquamation 0,004 rejects the hypothesis
D7 Desquamation 0,014 rejects the hypothesis
D1 Dryness 0,976 does not reject the hypothesis
D2 Dryness 0,579 does not reject the hypothesis
D3 Dryness 0,351 does not reject the hypothesis
D4 Dryness 0,188 does not reject the hypothesis
D7 Dryness 1,000 does not reject the hypothesis

*Hypothesis: There is no difference between the groups.
**Level of significance = 5%.

Average ratings for erythema according to the clinical evaluation, where: 
0 = absent, 1 = mild, 2 = moderate, 3 = intense

GRAPH 1: Variation of erythema at the return visits

Average ratings for desquamation according to the clinical evaluation, where: 
0 = absent, 1 = mild, 2 = moderate, 3 = intense.

GRAPH 2: Variation indesquamationat the return visits

Average ratings for dryness according to the clinical evaluation, where: 
0 = absent, 1 = mild, 2 = moderate, 3 = intense.

GRAPH 3: Variation in dryness at return visits
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GRAPH 4: Variation of the corneometry measurements at the return visits

Average Corneometric Index (treated area/control area) for both groups at
experimental times

Graph 5: Variation of the evaporimetry measurements atthe return visits

Average transepidermal water loss (treated area/control area) for both groups at
experimental times

TABLE 2: Percentage change in the difference of skin hydration 
between experimental time points compared to D0, measured

through corneometry
Areas/Time point D0D1 D0D2 D0D3 D0D4 D0D7

GROUP I Treated/Control 6,49 19,69 15,34 17,75 8,21
GROUP II Treated/Control 6,98 0,60 1,52 0,20 1,81

* Hypothesis: There is no difference between the groups.
** Level of significance = 5%.

TABLE 3: Student's ttest results for the comparison of treated areas
between Groups I and II

Time points P value Conclusion**

D0D1 0,828 does not reject the hypothesis *
D0D2 0,001 rejects the hypothesis
D0D3 <0,001 rejects the hypothesis
D0D4 0,003 rejects the hypothesis
D0D7 0,101 does not reject the hypothesis

TABLE 4: Percentage change in the difference of skin hydration bet
ween experimental time points compared to D0, measured through 

evaporimetry

Areas/Time point D0D1 D0D2 D0D3 D0D4 D0D7

GROUP I Treated/Control 8,28 20,15 34,19 52,81 32,67
GROUP II Treated/Control 22,93 17,34 22,47 58,10 54,65

The percentage of variation in skin hydration between
experimental times when compared to D0 (before the peel), is
presented in Table 2. Negative values correspond to a reduction
in skin hydration.

It is possible to observe (both in the table and graphical-
ly) that there is a significantly distinct behavior between the
groups, with Group I’s results being higher than those of Group
II at all time points, except for the variation between D1 and
D0, where the results were similar.

In order to compare the groups, Table 3 shows the statis-
tical analysis of the corneometric index variation of the treated
area/control area, relative to the baseline, between the various
intermediate and final visits, using the Student’s t-test.

It is important to note that there is a statistically signifi-
cant difference in D2, D3, and D4 in the treated area, with
Group II showing inferior results when compared to Group I.

3—Instrumental Effectiveness through
Evaporimetry

The results of the assessment of the transepidermal water
loss of the skin through the evaporimetry technique are expres-
sed in grams per square meter per hour (g/m2/h). In order to
eliminate environmental and extrinsic variation from the study,
it is necessary to study the correlation between the transepider-
mal water loss treatment in the treated area (face) and in the
control area (forearm). Graph 5 shows the values for the trans-
pidermal water loss (TEWL) in the different experimental
times. The results of the percentage change in transepidermal
water loss between the time points when compared with D0
(before the peeling) are presented in Table 4.

It is possible to observe increased evaporimetry measures
in both groups. The development of that progression showed a
distinct behavior between groups, being more marked in the
early days in Group I, and more marked in the last days in Group
II. At the end of the study, Group I had absolute and relative
results superior to those of Group II.

Table 5 shows the statistical analysis between the groups,
in the variation of the transepidermal water loss of the treated
area/control area in different visits, as compared to baseline,
using the Student’s t-test.
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It is important to note that there was no statistically sig-
nificant difference between the groups.

DISCUSSION
Superficial exfoliative procedures are common in the

dermatological practice.
The purpose of these procedures is to promote a reduc-

tion in the thickness of the stratum corneum and/or deeper
layers of the epidermis, inducing cell renewal and reducing the
unaesthetic appearance of superficial dyschromic or hyperkera-
totic lesions, leading to younger-looking skin.1

Of these procedures, the retinoic acid peel is the most
frequent option among Brazilian dermatologists due to its prac-
ticality, low rate of adverse events, and the absence of restrictions
on patients’ daily activities, eliminating recuperation periods and
time-off from work.3

Care after these procedures should include appropriate
photoprotection (in order to reduce the risk of post-inflamma-
tory hyperpigmentation) and the use of cutaneous barrier mois-
turizing and repairering agents (which can reduce desquama-
tion, erythema and dryness, and at the same time, provide ade-
quate hydration).

The present study was aimed at evaluating the ability of
a topical product with 5% retinoic acid—used in the post-pro-
cedure period of peelings—to reduce signs and symptoms of
exfoliation (erythema, dryness, and desquamation), simulta-
neously evaluating the water content and transepidermal water
loss of the skin through instrumental measurements.

The study was conducted on a comparative basis, with
the experimental group making use of the test product and stan-
dard sunscreen, while the control group used only the standard
sunscreen.

The test product has moisturizing characteristics, exer-
ting a reparative effect on the cutaneous barrier.

Fifty patients completed the study (per protocol popula-
tion), with 24 of them having used both the sunscreen and the
test product, and 26 the sunscreen only.

Regarding the clinical effects, it was possible to observe
that the parameter erythema presented very low levels in both
groups, (which is expected in patients who undergo retinoic acid
peels), for being a superficial exfoliation. For that reason, no sta-

tistically significant difference between the groups was observed.
Desquamation is certainly the most observed event in

patients undergoing retinoic acid peels, with dermatologist phy-
sicians often verifying this process peaking at between the third
and fourth day of the procedure, possibly lasting from seven to
ten days, depending on its intensity.

An expected progress of desquamation was found in the
present study for both groups. Nevertheless, it was proved that
Group I (treated with the test product and sunscreen) showed
lower average desquamation as compared to Group II (treated
only with sunscreen) at all time points, with statistical significan-
ce in the fourth and seventh days after the procedure. This
demonstrates the added benefit that the use of the study product
can offer in reducing desquamation.

Regarding the dryness sensation, it was possible to notice
that the absolute rates for both groups were low. However when
the two groups were compared, it was graphically possible to
observe that Group I had lower average scores when compared
to Group II. Statistical significance was not observed, probably
due to the low values found in both groups.

The present study also sought to quantitatively evaluate
the skin’s hydration (carried out by measuring the skin’s water
content through corneometry) and transepidermal water loss
(through evaporimetry).

When analyzing results for corneometry, it was possible
to observe markedly distinct developments for the two groups.

It was evidenced that the treated group (Group I) sho-
wed superior results to those of Group II at all return visits,
meaning that the use of a topical agent with moisturizing capa-
city can induce increased water content in the skin, resulting in
improved hydration and contributing to a more effective reco-
very in the post-procedure period.

In the statistical evaluation between groups, it was obser-
ved that Group I was statistically superior to Group II in all
intermediate visits (D2, D3, and D4), when compared to D0. In
the first and last visits after the peeling procedure (D1 to D7),
the improvement was not statistically significant.

The capacity to retain water, which is observed through
the corneometry’s results, demonstrates the test product’s signi-
ficant moisturizing capacity.

If the evaluation of the skin’s water content (mainly pro-
moted by products with high moisturizing and hygroscopicity
properties) was carried out through corneometry assessments,
the evaluation of transepidermal water loss was carried out by
analyzing the corneum stratum’s capacity for occlusion in pre-
venting the evaporation of water from the skin’s deeper layers to
the environment.

Damaged skin—as it is after exfoliation—presents a rup-
ture of the stratum corneum’s structure, facilitating the evapora-
tion of water, clearly evidenced by the evolution of evaporime-
try curves of both groups.

Interestingly, the least favorable development observed in
Group I (treated) in the early days of the study, is probably due
to the greater supply of water on the skin’s surface resulting
from the use of the test product.

* Hypothesis: There is no difference between the groups.
** Level of significance = 5%.

TABLE 5: Student’s ttest results for the comparison of treated areas
between Groups I and II

Time points P value Conclusion**

D0D1 0,069 does not reject the hypothesis *
D0D2 0,321 does not reject the hypothesis
D0D3 0,482 does not reject the hypothesis
D0D4 0,760 does not reject the hypothesis
D0D7 0,375 does not reject the hypothesis
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In other words, the supply of water provided by the
hygroscopic power of the product (demonstrated in corneome-
try measurements) was the main factor for the increased evapo-
ration of the water, noticed in the evaporimetry curves.

On subsequent days, however, the reparative effect of the
test product on the barrier was evidenced through the improve-
ment in the development of transepidermal water loss.

CONCLUSION
The use of the formulation containing the restorative

complex ERC-5®, with hydrating and restorative action,
demonstrated additional benefits in the post-procedure care of
exfoliative techniques, resulting in the reduction of desquama-
tion, promoting increased water content in the skin, and facili-
tating the structural recovery of the skin barrier. ●
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