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Introduction
Hydration of the skin is an important indicator for the maintenance of a proper skin
barrier function both in cosmetic field and in pathological skin diseases.1 Moisturizing
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Introduction: Moisturizing products are commonly used to improve hydration in skin dryness conditions. However, some topical hydrating products could have negative effects on skin
barrier function. In addition, hydrating effects of moisturizers are not commonly evaluated up
to 24 hours after a single application. Hyaluronic acid (HA) and glycerin are very well-known
substances able to improve skin hydration. Centella asiatica extract (CAE) could exert lenitive,
anti-inflammatory and reepithelialization actions. Furthermore, CAE could inhibit hyaluronidase
enzyme activity, therefore prolonging the effect of HA. A fluid containing HA 1%, glycerin 5%
and stem cells CAE has been recently developed (Jaluronius CS [JCS] fluid).
Study aim: To evaluate and compare the 24-hour effects of JCS fluid on skin hydration and
on transepidermal water loss (TEWL) in healthy subjects in comparison with the control site.
Subjects and methods: Twenty healthy women, mean age 40 years, were enrolled in
an intra-subject (right vs left), randomized, assessor-blinded, controlled, 1-day trial. The
primary end points were the skin hydration and TEWL, evaluated at the volar surface of the
forearm and in standardized conditions (temperature- and humidity-controlled room: 23°C
and 30% of humidity) using a corneometer and a vapometer device at baseline, 1, 8 and
24 hours after JCS fluid application. Measurements were performed by an operator blinded
for the treatments.
Results: Skin hydration after 24 hours was significantly higher (P=0.001; Mann–Whitney
U test) in the JCS-treated area in comparison with the control site. JCS induced a significant
(P=0.0001) increase in skin hydration at each evaluation time (+59% after 1 hour, +48% after
8 hours and +29% after 24 hours) in comparison with both baseline (P=0.0001) and non-treated
control site (P=0.001). TEWL after 24 hours was significantly lower (P=0.049; Mann–Whitney
U test) in the JCS-treated area in comparison with the control site (13±4 arbitrary units [AU] vs
16±6 AU). JCS fluid significantly reduced post-stripping TEWL in comparison with baseline
after 1, 8 and 24 hours (–52%, –32% and –48%, respectively). In the control site, TEWL was
not reduced in comparison with baseline values at each time point’s evaluation.
Conclusion: A single application of JCS significantly improves skin hydration for up to 24 hours
at the same time as improving skin barrier function.
Keywords: moisturizing, hyaluronic acid, Centella asiatica stem cells, randomized controlled
trial
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products are commonly used to improve hydration in skin
dryness conditions.2 However, some topical hydrating products could have paradoxical negative effects on skin barrier
function because they contain ingredients that are harmful for
the skin or since their activity is not based on physiological
occlusion of skin surface.3 In addition, hydrating effects of
moisturizer are not commonly evaluated up to 24 hours after
a single application.4 Hyaluronic acid (HA) and glycerin are
very well-known substances able to improve skin hydration.5
HA is an anionic, non-sulfated glycosaminoglycan distributed
widely throughout connective, epithelial and neural tissues.6
HA is also a major component of skin, where it is involved in
tissue repair.7 HA is abundant in extracellular matrices contributing to tissue hydrodynamics.8 Centella asiatica extract
(CAE) is a rich source of amino acids, flavonoids, terpenoids,
essential oils and alkaloids.9 CAE could exert lenitive, antiinflammatory, re-epithelialization and cytoprotective actions.10
In addition, CAE could inhibit hyaluronidase enzyme activity,
prolonging the effect of HA.11 Centella asiatica meristem
culture (CAMC) is obtained from a cell culture of C. asiatica
consisting of a population of undifferentiated stem cells originating from leaves.12 The cells are then filtered to remove the
culture medium. A fluid containing HA 1%, glycerin and C.
asiatica meristem cell culture and caprylic glycerides has been
recently developed (Jaluronius CS [JCS] fluid; Difa Cooper,
Caronno Pertusella, Italy).

pregnancy or breastfeeding, systemic corticosteroid or cytostatic therapy within 30 days, any use of local drugs within
30 days that might influence the skin texture, any condition
on the inner upper arms that could interfere with a clear-cut
assessment of the skin and finally, current participation in any
other clinical study. The primary outcome was to compare
skin hydration, expressed in AU, and TEWL, expressed in
g/m2/h, values after a single application of JCS fluid at hour 24
between treated and control sites. Skin hydration and TEWL
were evaluated in standardized conditions (temperature- and
humidity-controlled room 23°C and 30% of relative humidity
and an acclimatization time of 40 minutes) and according to
guidelines14 using a corneometer (Corneometer® CM 825;
Courage + Khazaka Electronic GmbH, Cologne, Germany)
and a vapometer (Tewameter TM 300; Courage + Khazaka
Electronic GmbH) device at baseline, 1, 8 and 24 hours
after JCS fluid application and expressed as AU. The skin
area evaluated was the volar surface of the forearms. JCS
was applied (0.4 mL) in the tested area to cover a surface of
5 × 15 cm. The opposite volar forearm surface was the control.
The measurements were performed by an operator blinded
for the treatments. Stripping procedures were performed
according to Pinnagoda et al:14 the tested area was stripped
with repeated applications of clear tape of 15 mm (Scotch®;
3M, Milan, Italy); for each skin-tested area, 40 times tape
stripping were performed by the same specialized technician.

Study aim

Ethics approval and consent to
participate

We evaluated and compared the 24-hour effects of JCS fluid
on skin hydration and on transepidermal water loss (TEWL)
in healthy subjects in comparison with the control site (nontreated site).

Subjects and methods
Population
This was a single-center, randomized, controlled, intrasubject, assessor-blinded 1-day study. Data were generated,
recorded and processed in accordance with the International
Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use (ICH) guidelines for good
clinical practice.13 The study protocol was approved by the
local investigator review board (Dermig Institute). A total
of 20 healthy women, mean (standard deviation [SD]) age
40 (10) years, were enrolled, after their written informed
consent. The inclusion criterion was a normal skin without
acute skin diseases. The exclusion criteria were the presence
of skin dryness (skin hydration <30 arbitrary units [AU]),
a positive history of current smoking, major skin diseases,
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This study was conducted in compliance with the ethical
principles originating in or derived from the Declaration
of Helsinki and in compliance with the guidelines of Good
Clinical Practice. All subjects provided signed informed
consent. The study protocol was approved by the local investigator review board (Dermig Institute) on January 2017.

Statistical analysis
Statistical analysis was performed using GraphPad statistical
software version 13.0 (GraphPad Software, Inc., La Jolla, CA,
USA). Continuous variables were expressed as mean±SD. The
primary end points of the trial were the comparison between
treated and control sites of skin hydration and TEWL values
after 24 hours. Additional end points of the trial were the
evolution of skin hydration and TEWL values at baseline and
after 1, 8 and 24 hours after application in comparison with the
control sites. The Wilcoxon and Mann–Whitney U tests were
used for the analysis of the study outcomes. The Wilcoxon
test was used to compare paired data (intra-sites) at each time
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point in comparison with baseline, and the Mann–Whitney
U test was used to compare non-paired data (treated site vs
not treated site after 24 hours). Sample size calculation was
performed with a hypothesis to find a positive difference in
skin hydration between treated and not treated site at the end
of the treatment (24 hours) of at least 20%. With an effect
size (Cohen’s d value) of 0.6, with an alpha value of 0.05 and
with a power of 80%, a total of at least 20 subjects should be
enrolled to detect this difference between the active treated
site vs control. The sample size was calculated using G*Power
statistical software version 3.9 (G*Power, Heinrich Heine University, Kiel, Germany). A P-value of <0.05 was considered
as significant. The study was an intra-subject (right vs left)
trial. Each subject was randomized to apply the test product
on the right or left site (volar forearm skin) according to a
computer-generated randomization list (blocks of four).

Results
Skin hydration after 24 hours was significantly higher
(P=0.001; Mann–Whitney U test) in the JCS-treated area in
comparison with the control site (57±8 AU vs 47±8 AU, representing a 21% higher skin hydration). In addition, JCS induced
a significant (P=0.0001; Wilcoxon test) increase in skin hydration at each evaluation time point (+59% after 1 hour, +48%
after 8 hours and +29% after 24 hours) in comparison with
the baseline value (Figure 1). In control sites, no statistical
modification of skin hydration was observed at each timepoint evaluation in comparison with baseline. TEWL after
24 hours was significantly lower (P=0.049; Mann–Whitney
U test) in the JCS-treated area in comparison with the control
site (13±4 AU vs 16±6 AU). JCS fluid significantly (P=0.001)
reduced post-stripping TEWL in comparison with baseline
after 1, 8 and 24 hours (–52%, –32% and –48%, respectively).
Jaluronius

80

In the control site, TEWL was not reduced in comparison
with baseline values at each time-point evaluation (Figure 2).

Discussion
Skin hydration is a crucial component in maintaining a
healthy skin,15 and water is considered essential for the normal functions of the skin.16 Cosmetic ingredients aimed at
restoring a physiological hydration while helping to decrease
skin evaporation improve appearance and tactile properties
of the skin.17 Glycerin and HA are considered two potent
humectant moisturizing agents.18 Topical glycerin can normalize skin hydration in an aquaporin-deficient mouse skin
model.19 HA is naturally present in both dermis and epidermis
and binds to extracellular matrix through CD44 receptor,
playing a role in epidermal barrier function and hydration.20
HA has an important role in the normal epidermis. HA
can speed up reepithelialization process due to several of
its properties.21 HA is an integral part of the extracellular
matrix of basal keratinocytes. In addition, HA possesses
free-radical scavenging function, and it could improve keratinocyte proliferation and migration.22 In normal skin, HA
is found in relative high concentrations in the basal layer of
the epidermis where proliferating keratinocytes are found.23
Maintaining the extracellular space and providing an open,
as well as hydrated, structure for the passage of nutrients
are the main functions of HA in epidermis.24 Epidermal HA
also functions as a manipulator in the process of keratinocyte proliferation, which is essential in normal epidermal
function and during reepithelialization in tissue repair.25 In
the wound healing process, HA is expressed in the wound
margin, in the connective tissue matrix, and in collocating
with CD44 expression in migrating keratinocyte.26 Pavicic
et al27 have demonstrated that an HA 0.1% cream improves
skin hydration in women with chronoaging; however, no data
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Figure 1 Evolution of skin hydration.
Notes: Values are expressed as mean (SD) in Corneometer™ AU. Jaluronius vs
control at 24 hours: P=0.001; Mann–Whitney U test.
Abbreviations: SD, standard deviation; AU, arbitrary units.
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Evaluation time
Figure 2 Evolution of TEWL.
Notes: Values (g/m2/h) are expressed as mean (SD). Jaluronius vs control at
24 hours: P=0.049; Mann–Whitney U test.
Abbreviations: TEWL, transepidermal water loss; SD, standard deviation.

submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

313

Clinical, Cosmetic and Investigational Dermatology downloaded from https://www.dovepress.com/ by 3.236.231.61 on 11-May-2021
For personal use only.

Milani and Sparavigna

regarding this effect up to 24 hours after a single application
were reported. HA skin effects could be limited by enzymatic
degradation by hyaluronidase.28 An interesting effect of CAE
is that it can inhibit the enzymatic action of hyaluronidase:
Nema et al29 have demonstrated that CAE has potent elastase, matrix metalloproteinase and hyaluronidase inhibitory
effects. The hydrating serum we have evaluated in this trial
contains glycerin, HA and CEA. Therefore, the hydrating
action of HA in this formulation could be prolonged over
the time, thanks to the inhibition activity of hyaluronidase
present in the CAE explaining the long-lasting moisturizing
effect we observed in this study. The main limitation of this
study was that it was not a double-blinded study. However,
we used an assessor-blinded approach to evaluate the primary outcome of the trial. In addition, the outcomes were
determined in an objective manner by means of instrumental
devices. Therefore, we consider that the internal validity of
the results obtained could be judged high.

Conclusion
Our study demonstrates for the first time that a single daily
application of JCS fluid containing HA, glycerin and CAE
induced a long-lasting (up to 24 hours) hydrating and moisturizing effect, improving at the same time the skin barrier
function in healthy women.
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