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Multicenter clinical study to evaluate safe­
ty and clinical efficacy of a body moisturi­
zer based on ceramides, omegas, glycerin,
Imperata cylindrica, erythritol, and 
homarine.

Estudo clínico multicêntrico para avaliação de segurança e efi­
cácia clínica de um hidratante corporal à base de ceramidas,
ômegas, glicerina, Imperata cilíndrica, erythritol e homarine

ABS TRACT
Introduction: The skin is the largest organ of the human body and constitutes a covering
layer that has many essential functions such as defense, sensorial, thermoregulatory, and aes-
thetic. Therefore, maintaining its integrity is extremely important for the homeostasis of
the organism.
Objective: To evaluate the efficacy and safety of a cutaneous moisturizer that, in addition
to traditional substances, contains in its composition other ingredients capable of stimula-
ting the function of the aquaporins.
Methods: One hundred volunteers were clinically evaluated through medical examina-
tion and subjective self-evaluation, regarding the efficacy and safety of the product. Of
these, 30 also underwent instrumental analysis through corneometry (assessment of the
skin’s hydration), pH metry (measurement of the skin’s pH) and TEWLmetry (assessment
of TransEpidermal Water Loss).
Results: During a 90-day study, all efficacy variables subjectively analyzed showed clinical
improvement (dryness, hydration, softness, desquamation, and itching). In the analysis of
objective variables, it was observed that the corneometry measurements showed a signifi-
cant increase in skin hydration.
Conclusion:With the present study’s clinical outcomes, the test product was proven effec-
tive for having significantly increased skin hydration (according to corneometry) and extre-
mely efficient for its action on the signs and symptoms of skin xerosis (according to theas-
sessment of the physiciansand volunteers).
Keywords: hydration, desiccation, aquaporins.

RESU MO
Introdução: Maior órgão do corpo humano, a pele constitui revestimento com funções essenciais como
de defesa, sensorial, termorreguladora e estética. Manter sua integridade, portanto, tem extrema impor-
tância para a homeostase do organismo. 
Objetivo: Avaliar eficácia e segurança de um hidratante cutâneo que contém em sua composição, além
das substâncias tradicionais importantes para a hidratação da pele, outras capazes de estimular o fun-
cionamento das aquaporinas. 
Métodos: Os 100 voluntários foram avaliados do ponto de vista clínico por análise médica, e também
subjetiva do próprio investigado, no tocante à eficácia e segurança do uso do produto. Desses voluntários,
30 foram também submetidos a análises instrumentais de corneometria (avaliação da hidratação da
pele), pHmetria (avaliação do pH da pele) e TEWLmetria (avaliação da perda de água transepidér-
mica). 
Resultados: Durante os 90 dias de estudo, todas as variáveis de eficácia subjetivas analisadas apre-
sentaram melhora clínica (ressecamento, hidratação, maciez, descamação e coceira). Na análise das variá-
veis objetivas observou-se que a corneometria apresentou aumento significativo na hidratação da pele. 
Conclusão: Após os resultados clínicos do presente estudo, comprovou-se que o produto testado foi efi-
caz em aumentar de maneira significativa a hidratação da pele (de acordo com a corneometria) e extre-
mamente eficiente nos sinais e sintomas da xerose cutânea, segundo avaliação médica e dos voluntá-
rios.
Palavras-chave: fluidoterapia, dessecação, aquaporinas.
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INTRODUCTION
The skin playsimportant roles, the complexity and

soundness of which contribute to the maintenance of the body’s
homeostasis. Nevertheless, these properties only function at the
highest level if the skin is in full, normal operating condition
and receiving adequate care.1

Two basic processes act in concert when this care occurs:
cutaneous cleaning and moisturizing. Cleaning contributes to
the removal of the external debris, natural cutaneous secretions,
and microorganisms. Cutaneous hydration, in turn, is responsi-
ble for maintaining the water content in the epidermis, keeping
the skin barrier in good condition. 2, 3

The epidermal barrier is composed of the cellular pro-
tein matrix (a weft of interwoven keratinocytes arranged in lay-
ers, limited superficially by corneocytes) and the intercellular
matrix (lipid bilayer), which are responsible for maintaining the
normal water balance of the skin, while respecting its sectoral
characteristics (the superficial epidermal cell layers repel water,
while the deeper layers retain it), which are essential for the
cutaneous balance.4

In addition to these structures, however, chemical parti-
cles (NMF - natural moisturizing factor, intercellular lipids, ion
pumps and aquaporins) embedded in these two compartments
are equally important and help to keep the cutaneous hydration
balanced.5

The NMF is a keratinocytic component, being formed
by a set of hygroscopic structures that interact to retain water in
the integument.1, 4, 6

The intercellular lipids (originated from the nucleated
keratinocytes and arranged in the stratum corneum) are bipolar
structures, which control intercellular permeability and water
movement. Such fatty structures seal the NMFs in the corneo-
cytes, keeping the intercellular water content.4

The ion pumps establish the basic electrolyte balance.
The ions play an active role in maintaining the water content of
the intra-and extracellular medium. This fact is due to the exis-
tence of differences in their concentrations in these two media.
Such differences are maintained thanks to the diffusion of these
molecules facilitated through ionic channels present in all
human cells. The Na+K+ pump is the best known of these
channels, which along with the K + pump, helps to maintain the
intracellular and extracellular concentrations of these ions.1, 6

Finally, the aquaporins are transmembrane proteins ini-
tially described in erythrocytes in 1991, and which currently
include 13 types. In the human epithelium, aquaporin-3
(AQP3) stands out for being permeable to water and molecules
such as glycerol and urea, important skin moisturizing agents,
called aquaglyceroporin. It is present in the intestinal, respirato-
ry, cutaneous, kidney, erythrocyte and chondrocyte cells. In the
skin, it is located in the keratinocytes of the epidermis and rep-
resents a permeability channel, controlling the hydration.1, 7-9

The deletion of the AQP3 gene in mice resulted in
decreased water in the stratum corneum, impairing cutaneous
elasticity, and complicating the healing of wounds. This suggests
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a possible regulation of the differentiation and proliferation of
keratinocytes by this protein. The AQP3 is also expressed in
human skin fibroblasts, and epidermal growth factors increase
their expression and cell migration. As a result, it seems to be a
factor in the migration of fibroblasts that are involved in the
wound repair process. 1, 10

In the case of disorder in one of these barrier compo-
nents, there is an increase in transepidermal water loss (TEWL),
causing cutaneous xerosis, with its classic signs and symptoms.1, 4-6

The frequent use of moisturizers is still the treatment of
choice for this condition; the primary goal of the treatment is to
relieve cutaneous xerosis and irritation, preventing the recur-
rence of such pictures. The formulation of the mosturizing
product nevertheless must be carefully observed, since its effec-
tiveness is directly related to it. 11-13

Moisturizers are classified according to the way their
active ingredients work; these categories are: occlusive, humec-
tants, emollients, and protein repairers.

Most often, commercial products use raw materials of
each of these classes in their formulations to increase effective-
ness and therapeutic success. 6, 14, 15

Occlusive moisturizers delay evaporation and epidermal
water loss by forming a hydrophobic film on the skin’s surface
and in the interstitium between the surface’s keratinocytes.
Humectant moisturizers retain water in the stratum corneum,
either by pulling it from the dermis or pulling it from the envi-
ronment (in conditions where the atmospheric humidity is
greater than 70%). Emollient moisturizers are rich in substances
capable of filling the intercorneocytic clefts,thus retaining water
in that layer. 6

The protein repairing moisturizers help to repair dam-
aged dermal protein structures or stimulate their production.
They act as moisturizers, for they assume an osmotic role, soak-
ing up water and retaining it in the epidermis and dermis. 1, 6

Finally, recent studies with substances capable of stimu-
lating the expression of aquaporins have also shown consider-
ably promising results regarding epidermal hydration, aggregat-
ing clinical benefits in the approach of cutaneous xerosis. 1, 7, 9

The product investigated in the present study contains
raw materials of all moisturizing classes in its formula (occlusive,
humectant, and emollients agents), including ceramides, omega
3, 5, 6, and 7, glycerine, Imperata cylindrica, and erythritol and
homarine, all responsible for stimulating aquaporin channels,
and generating a flow of water to the site with the greatest
hydration need.

OBJECTIVES
The present study was aimed at evaluatingthe efficacy

and safety of using a moisturizing cosmetic product in patients
bearing cutaneous xerosis, based on the clinical evaluation of the
investigator physician and on the subjective evaluation of the
volunteer, in addition to a research (through specific scores) and   
corneometry, pH and TEWL measurements.
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METHODS
A clinical, multicenter, phase IV, non-placebo controlled,

prospective study was carried out with 100 volunteers, who
evaluated the efficacy and safety of using the product both from
the clinical perspective (through medical analysis) and the sub-
jective standpoint (through the analyses of the volunteers them-
selves). From the 100 selected volunteers, 30 also underwent
additional instrumental analyses: corneometry (assessment of
skin hydration), pH metry (assessment of skin’s pH) and TEWL-
metry (assessment of the transepidermal water loss).

The inclusion criteria were: volunteers of both genders,
18 to 70 years old, with cases of simple xerosis, ichthyosis vul-
garis, senile xerosis, and xerosis caused by endocrinopathies. The
following variables were also used as inclusion criteria: photo-
type I to IV (Fitzpatrick classification); contraceptive use in
patients of child bearing age; capacity to adhere to the study’s
protocol and follow-up; absence of a history of allergic reactions
to the product being tested; absence of underlying diseases that
could impair the study’s evaluation or follow-up; good under-
standing and respect of the instruction for not using concomi-
tant products, and not to undergo intense exposure to the sun
during the course of the study.

The study was conducted according to the patient’s safe-
ty recommendations issued by the Declaration of Helsinki 2000.

Individuals who were deemed to have developed a per-
sonal risk or interference in the objectives of the study, individ-
uals with skin lesions in the areas to be assessed, patients with
signs of intense sun exposure or who were pregnant or lactating,
were excluded at the discretion of the investigators.

Thus, the studied patients were instructed to use the
product under investigation (Hydraporin,® Mantecorp
IndústriaQuímica e Farmacêutica S/A, Rio de Janeiro/RJ,
Brazil), for 90 days (once at night, after bathing, at least 30 min-
utes before bedtime).

The results were evaluated through a clinical efficacy
questionnaire (Figure 1) on days 0, 30, 60, and 90, with informa-
tion on dryness, hydration, desquamation, itching and smooth-
ness. At all visits the volunteers were also objectively evaluated on
the inner side of the right arm (three measurements) and anterior
face of the right leg (three measurements) with the assistance of
corneometry, TEWL-metry and pH-metry.

RESULTS
Of the 100 volunteers previously selected, only 86 com-

pleted the study, with the following characteristics: phototype II
(17.4%), phototype III (59.3%), phototype IV (23.3%), women
(94.2%) and mean age = 44 years (range = 18-70 years old). Of
the participants, 97% had relief of symptoms during the 90 days
of product use (p < 0.0001).

In the first 30 days of product use, 94%of patients showed
improvement in dryness (Graph 1); 82.5% in hydration (Table 1
and Graph 2); 81.4% in smoothness (Table 2 and Graph 3);
76.75% in desquamation (40%did not present that symptom on
D0) (Graph 4); and 58.14% in itching (60%did not have that
symptom on D0) (Graph 5).

During the 90-day study, all subjective efficacy variables
analyzed showed clinical improvement. The results described
below were found in the analysis of objective variables.

The pH (Graph 6 and Table 3) remained at physiological
standards (D0: 5.16, D30: 5.42, D60: 5.72, D90: 5.79). The cor-
neometry analysis (Graph 7 and Table 4) evidenced significant
increase in the level of skin hydration (D0: 34.93, D30: 42.48,
D60: 47.60, D60: 47.60). Both the pH-metry and the corneom-
etry presented a statistically significant difference (p-value <
0.001). The TEWL-metry (Graph 8 and Table 5) ranged from
D0: 7.93 to D90: 7.61, although without statistical significance
(p-value = 0.1065).

In the final evaluation, 100% of participants rated the
product as excellent (98.84%) and good (1.16%) (p-value <
0.001) (Table 6).

The role of the stratum corneum isas part of the epider-
mal barrier, protecting not only against chemical agents, but also

FIGURE 1: Signs and symptoms evaluated in the Clinical Effectiveness 
questionnaire

GRAPH 1: Assessment of skin drynessduring the 90 days of use 
of the study’sproduct

SIGNS Opacity
Roughness
Desquamation
Erythema
Excoriations
Fissures
Bleeding
Lichenification
Ichthyosis

SYMPTOMS Roughness
Pruritus
Burning sensation
Pain

Decreased

Decreased considerably

Did not see change

Increased

RevSurgicalV6N1Ing_RevistaSurgical&CosmeticDermatol  8/22/14  12:31 PM  Página 34



Surg Cosmet Dermatol 2014;6(1):32­38.

Aquaporins and skin hydration 35

against microorganisms. A healthy stratum corneum has 20-35%
water in its composition. If this amount is less than required, the
skin surface will present fissures, thereby fulfilling the barrier’s
function insufficiently and inadequately. Dry skin can there-
fore be defined as a state where there is water loss from the stra-
tum corneum, clinically compromising it.16

Cutaneous xerosis, however, is not a static mechanism.

There are several intrinsic and extrinsic conditions that con-
tribute to its manifestation, including changes in environmental
humidity, skin degreasing (hot baths, excessive soap), solar radi-
ation, emotional stress, physical trauma, and use of retinoids.17

In addition to these conditions, xerosis can also be sec-
ondary to skin diseases and physiological conditions typical of
human beings, such as psoriasis, atopic dermatitis,

HYDRATION %
FREQUENCY

Decreased 5 5.81
Decreased considerably 5 5.81
Did not see change 5 5.81
Increased 52 60.47
Increased considerably 19 22.09

Improved 71 82.56
Unchanged 5 5.81
Worsened 10 11.62

TABLE 1: Evaluation of skin hydration during the first 30 days of 
use of the study

FREQUENCY %
HYDRATION

Decreased 4 4.65
Decreased considerably 3 3.49
Did not see change 9 10.47
Increased 56 65.12
Increased considerably 14 16.28

Improved 70 81.40
Unchanged 9 10.47
Worsened 7 8.14

TABLE 2: Evaluation of skin smoothness during the first 30 days 
of use of the study 

GRAPH 2: Assessment of skin hydration during the 90 days of use of the
study’sproduct

GRAPH 3: EVALUATION OF SKIN SMOOTHNESS DURING THE 90 DAYS OF USE OF

THE STUDY’SPRODUCT.

Graph 4: Evaluation of skin desquamation during the 90 days of use of
the study’sproduct.

GRAPH 5: Evaluation of skin desquamation during the 90 days of use of the
study’s product

Decreased

Decreased considerably

Did not see change

Increased

Increased considerably

Decreased

Decreased considerably

Did not see change

Increased

Decreased

Decreased considerably

Did not see change

Increased

Decreased

Decreased considerably

Did not see change

Increased

Increased considerably
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Hydraporin,® there was complete or marked clinical improve-
ment in 89.54% of volunteers, according to the medical evalua-
tion. There was an average reduction from 3.83 to 0.55 in the
clinical signs and symptoms ratings during the 90 days of the
study (p-value < 0.0001). This assessment was based on a clinical
questionnaire, in which the signs and symptoms considered by
the physicians were: opacity, roughness, desquamation, erythe-
ma, excoriation, fissure, bleeding, lichenification, ichthyosis,pru-
ritus, burning sensation,and pain. For each item (when it
occurred) a rating was assigned. Therefore, the final sum of the
ratings was directly related to the severity of the xerosis.

According to the corneometry evaluation, the objective
method for assessing skin hydration, there was a statistically sig-
nificant increase after 90 days of use, with average ratings rang-
ing from 34.23 in D0 to 41.54 in D90.

Regarding the assessment of transepidermal water loss,
measured through TEWL-metry, there was an increase in the
first 30 days. This occurred due to the fact that the moisturizer
in question had a proportionally smaller amount of occlusive
substances than emollients and humectants, in its formulation.
Thus, due to dryness of the volunteers’ skin, with the start of the
use of Hydraporin® there was a recruitment of water from the
dermis to the epidermis by the moisturizing substances, slightly
increasing the transepidermal water loss (D0: 7.93 and D30:

GRAPH 6: Evaluation of pH­metry during the 90 days of use of the study’s
product

senility,menopause, diabetes mellitus, hypothyroidism, and lep-
rosy.18-20

Under normal physiological conditions, the stratum
corneum has a capacity for recovery. The stimulus of the
removal of lipids increases the desquamation of corneocytes,
triggering a series of phenomena, among which are the
increased secretion of lamellar bodies (which in turn stimulates
lipid synthesis), and the stimulation of the maturation of cor-
neocytes (with the conversion of profilaggrin into filaggrin,
aggregating keratin filaments). The skin remains dry when these
normal compensatory mechanisms do not outweigh the stimuli
that induce the loss of water. 17, 21

Cutaneous xerosis becomes clinically evident when the
water content in the stratum corneum is less than 10%. It man-
ifests as cutaneous roughness, desquamation, fissures, tension,
redness, and occasionally bleeding. It often causes significant dis-
comfort and important cosmetic alterations, which demand
appropriate treatment. 17

The use of body moisturizers is undoubtedly the first
step for the relief of signs and symptoms of this condition. The
present paper offers the clinical outcome of approaching xerosis
with the use for 90 days of an innovative moisturizing formu-
la—especially due to the presence of substances in its formula-
tion that stimulate the sound functioning of aquaporins.22 Using

GRAPH 7: Evaluation of corneometry during the 90 days of use of the 
study’s product

pHmetria
D0 D30 D60 D90

Mean 5.16 5.42 5.72 5.79
Median 5.2 5.45 5.8 5.8
Standard­deviation 0.72 0.49 0.43 0.42
Min 2.5 4.0 4.9 4.7
Max 6.3 6.3 6.7 6.7
p­value < 0,0001

corneometry
D0 D30 D60 D90

Mean 34.23 42.48 47.60 41.54
Median 34.50 42.25 47.0 41.9
Standard­deviation 9.41 11.38 11.43 11.25
Min 9.80 15.00 22.3 13.7
Max 60.90 67.10 79.70 67.3
p­value < 0.0001

TABLE 3: Evaluation of pH­metry during the 90 days of use of the study
product

TABLE 4: Evaluation of corneometry during the 90 days of use of the
study product

pH­metry Corneometry
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8.26). However, shortly after, when the skin was already hydrat-
ed, there was a progressive reduction of the TEWL. On D60 it
rated 7.86 while at the end of the study it reached a rating lower
than the initial (D90: 7.65).

The pH indices   remained at physiological standards
throughout the study, with the mean value ranging from 5.16 to
in D0 to 5.79 in D90. It is important to note that the pH of a

normal epidermis is slightly acidic, due primarily to sebum and
sweat secretions, and that it is of the utmost importance for the
properties of the stratum corneum and the flora ecosystem. 23

Regarding the perceived effectiveness from the perspec-
tive of the volunteers, at the end of the study (D90), 95.35% of
them reported improvement in dryness; 91.7% in smoothness;
86.05% in hydration; and 76.74% in desquamation. On D30,
there was a statistically significant improvement (p-value <
0.0001) of signs and symptoms: 94.19% of participants noticed
improvement in dryness; 81.40% in the smoothness; 82.56% in
hydration; and 76.75% in desquamation. These can be deemed
considerable amounts, especially in light of the discomfort
caused by dryness and desquamation.

Regarding pruritus, as most of the volunteers (60%) did
not refer to it on D0, the change in the score during the study
was not statistically significant. There was a balance between the
reduction in the itching and an absence of alterations.

When a medical treatment is established, the objective is
that its effectiveness be clearly perceived by the prescriber, and
also by the patient. At the end of the present study, the improve-
ment in xerosis was perceived in similar ways and with excellent
results both by researchers and volunteers. Based on the ques-
tionnaire of the volunteers’ opinions, the product proved to have
a good scent and was considered easy to spread, had good con-
sistency and absorption, and was considered good or very good
by 97.6% of participants.

Regarding the tolerability of the Hydraporin®, 100% of
the volunteers rated the product as excellent (98.84%) and good
(1.16%). Only one product-related adverse event took place: a
slight increase in cutaneous oiliness was referred by only one
volunteer on D60, which was normalized with the continued
use of the product.

CONCLUSION
Cutaneous hydration is a subject of great importance, as

xerosis, both of primary or secondary origin, is a very common
condition confronted by dermatologists.

Cosmetics companies are increasingly investing in this
field, where research is increasingly specialized and detailed. The
entailed scientific and technological advancement contributes
providing a base for the medical choice of moisturizers. After
the clinical outcomes of the present study, it was shown that
Hydraporin® is effective in significantly increasing skin hydra-
tion (according to corneometry) and extremely efficient in
treating signs and symptoms of skin xerosis, according to the
assessment of physicians and volunteer patients.

These results therefore validate the product as an effec-
tive therapeutic option in cases of cutaneous xerosis, irrespective
of the clinical condition, associated or precipitating.l

TEWLMETRIA
D0 D30 D60 D90

Média 7.93 8.26 8.03 7.61
Mediana 7.57 8.18 7.86 7.65
Desvio Padrão 2.42 2.44 2.37 2.36
Mínimo 2.88 1.98 3.11 0.71
Máximo 17.38 15.87 14.3 13.05
p­valor 0.1065

TABLE 5: Evaluation of TEWL­metry during the 90 days of use 
of the study product.

D30 D60 D90
Frequency % Frequency % Frequency %

Excellent 85 98.84 85 98.84 85 98.84
Good 1 1.16 1 1.16 1 1.16
Regular 0 0 0 0 0 0
Bad 0 0 0 0 0 0

TABLE 6: Final evaluation of the product by the volunteers 
on D30, D60, and D90 

GRAPH 8: Evaluation of TEWL­metry during the 90 days of use of the
study’s product

TEWL­metry
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