Article

Brazilian Journal of

Pharmaceutical Sciences

i vol. 50, n. 1, jan./mar., 2014
http://dx.doi.org/10.1590/S1984-82502011000100013

Moisturizing effect of a cosmetic formulation containing pequi oil
(Caryocar brasiliense) from the Brazilian cerrado biome
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Caryocar brasiliense, popularly known in Brazil as “pequi”, is a species widely distributed in the Brazilian
Cerrado. The seeds are surrounded by a woody endocarp coated with a yellow fleshy mesocarp rich in
oil and vitamin A, whose oil has a useful role in the treatment of skin aging and protection of human skin
against UV-induced damage and skin hydration. The aim of this study was to evaluate the effect of cosmetic
formulations containing pequi oil (Caryocar brasiliense) on skin hydration, after a single application.
Hydration effect assessment was performed by applying the formulations under study (Control — no
formulation, vehicle, and vehicle + pequi oil) onto forearm skin of 30 human volunteers. Skin capacitance
and Transepidermal Water Loss (TEWL) measurements were analyzed before, and at 1, 2 and 3 hours after,
asingle application. Evaluation results of a single application of the vehicle containing pequi oil showed an
increase in stratum corneum water content, indicating a skin moisturizing effect. Results of the evaluation of
immediate effects of TEWL demonstrated that the vehicle containing pequi oil significantly increased skin
moisture during the 3 h evaluation period. The formulations containing pequi oil showed clinical efficacy,
increasing stratum corneum water content and enhancing skin barrier function.

Uniterms: Caryocar brasiliense/pharmacognosy. Caryocar brasiliense/cosmetic use. Pequi oil/cosmetic
formulations/effect. Skin hydration/use of pequi oil.

Caryocar brasiliense, popularmente conhecido como “Pequi”, ¢ uma espécie amplamente distribuida
no Cerrado Brasileiro. O fruto ¢ composto por sementes com endocarpo rigido e lenhoso, recoberto pelo
mesocarpo carnoso, amarelado, rico em 6leos e vitamina A, util na protegio da pele contra raios UV, no
tratamento das marcas senis da pele, bem como na hidratagdo cutanea. O objetivo deste estudo foi avaliar
o efeito cosmético de formulagdes contendo 6leo de pequi (Caryocar brasiliense) na hidratagdo cutanea,
apds uma Unica aplicagdo. Este efeito foi avaliado instrumentalmente através de medidas da capacitancia da
pele e pela perda de 4gua transepidérmica apds 1, 2 e 3 horas de uma Unica aplicagao das formulagdes em
estudo (controle, veiculo e veiculo + 6leo de pequi) na pele do antebrago de 30 voluntarios. Por meio das
avaliagdes, a formulagdo contendo 6leo de pequi aumentou o conteudo de dgua no estrato corneo apos 1, 2
¢ 3 horas, além de diminuir a perda de agua transepidérmica, aumentando, significativamente, a hidratagao
cutanea durante as 3 horas de avaliagdo. A formulag@o contendo 6leo de pequi apresentou eficécia clinica,
aumentando o conteudo aquoso do estrato corneo, bem como promovendo o efeito barreira na pele.

Unitermos: Caryocar brasiliense/farmacognosia. Caryocar brasiliense/uso cosmético. Oleo de pequi/
formulagdes cosméticas/efeito. Hidratagao cutanea/uso do 6leo de pequi.

INTRODUCTION also protecting against dehydration. Skin hydration is a
complex and multifactorial process. Dry skin, also known

The skin has numerous functions and the stratum  as Xerosis, can be caused and exacerbated by exogenous
corneum (SC) is the most important skin barrier against ~ factors such as weather and lifestyle or by endogenous

exogenous physica] and chemical influences while factors including medications, hormonal changes and
aging (Pons-Guiraud, 2007). Skin hydration is related to

suppleness, softness, smoothness as well as a youthful and
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physical and chemical nature of skin surfaces (Bonté et
al.,2011; Walters et al., 2002).

Cosmetic products must undergo testing for efficacy
and safety where bioengineering methods have been used
to assess these under different conditions. The applications
of noninvasive biometrical methods are growing rapidly,
including for the determination of the effectiveness of
natural ingredients for improving skin hydration such as
Aloe vera (Piérard, 2002; Dal’Belo, 2006).

The measurement of transepidermal water loss
(TEWL) is an indicator of the skin’s barrier function.
TEWL is a method for assessing the integrity of the skin
barrier (Lodén, 2004). However, the measurement of
capacitance indicates an increase or decrease of water
content in the stratum corneum. This electrical property of
the skin provides information to calculate hydration levels
(Sotoodian et al., 2012).

The Brazilian Cerrado is the second largest biome
in South America, recognized as the richest savanna in
the world, being home to 11,627 native plant species
catalogued to date. Over 220 species have medicinal
uses and more than 10 kinds of edible fruit are regularly
consumed by local people and sold in urban centers,
such as Pequi (Caryocar brasiliense), Buriti (Mauritia
flexuosa), Mangaba (Hancornia speciosa), Cagaita
(Eugenia dysenterica) Bacupari (Salacia crassifolia),
Cajuzinho cerrado (Anacardium humile), Araticum
(Annona crassifolia) and Baru seeds (Dipteryxalata)
(MMA, 2013).

Caryocar brasiliense, popularly known in Brazil
as “pequi”, is a tree species widely distributed in the
Brazilian Cerrado (savannah-like vegetation) (Collevatti
et al., 2003). Pequi are used for both human consumption
and therapeutic purposes due to their antifungal, anti-
inflammatory and antioxidant activities (Araujo, 1995;
Passos et al., 2002.; Paula-Junior et al., 2006; Oliveira et
al., 2012), but their properties for use in cosmetic products
remain largely unknown.

The seeds are surrounded by a woody endocarp
coated with a yellow fleshy mesocarp rich in oil and
vitamin A. The composition of pequi oil includes the
presence of different fatty acids (palmitic, oleic, myristic,
palmitoleic, stearic, linoleic and linolenic) (Facioli et
al., 1998; Ferreira et al., 2011) as well as carotenoids
(Azevedo-Maleiro et al., 2004). A special interest in
vitamin A has emerged in recent years due to their useful
role in the treatment of skin aging and the protection
of human skin against UV-induced damage (Murray et
al., 2008). Physical and chemical stability of cosmetic
formulations containing vitamin A has been studied to
ensure safety (Ibrahim, 2012). The fatty acids contained
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in oil are very similar to those present in the epidermis,
allows to follow more than a cosmetic trend is the use
of biomimetic products, encouraging skin-formulation
compatibility. Considerable interest has been generated by
its antioxidant capacity and several studies with vegetal
species have been published recently (Gianeti et al., 2012;
Zia-Ul-Haq et al.,2012).

In this context the aim of the present study was to
evaluate the effect of cosmetic formulations containing
pequi oil on skin hydration, after a single application, by
using noninvasive bioengineering techniques, as well as
to assess their effects on skin hydration properties: skin
barrier function as measured by transepidermal water loss
and stratum corneum hydration determined by capacitance
measurements.

MATERIAL AND METHODS

Formulations studied

The stable O/W emulsions studied were standardized
by Pianoviski ef al. (2008) and contained Acrylates/
C10-30 alkyl acrylate crosspolymer and carbomer
(BFGoodrich, Dinaco SA, Sao Paulo, Brazil), caprylic/
capric triglyceride and oleyl alcohol (Croda do Brasil
Ltda, Campinas, Brazil), BHT, dissodium EDTA,
triethanolamine (Henrifarma Ltda, Sao Paulo, Brazil),
methyldibromo glutaronitrile (and) phenoxyethanol
(Tec pharmaltda, Sdo Paulo, Brazil) and Aqua. The
formulations were supplemented or not (vehicle) with 10%
(wt/wt) Caryocar brasiliense fruit oil (Croda do Brasil
Ltda, Campinas, Brazil).

Evaluation of in vivo efficacy

This study was approved by the Research Ethics
Committee of the University of Cuiaba (029/CEP/
UNIC/2007). A total of 30 volunteers with no history of
previous skin disease were included in this study after
having given their written informed consent. This study
was designed as a one-sided blind, placebo-controlled
study. The volunteers were instructed not to apply any
topical products to the test sites during the 2 weeks
before the study. Three sites on volunteers’ forearm
skin were chosen: one serving as the control where
only measurements were taken, a second site to which
2.0 mg/cm? of the formulation containing 10% Pequi oil
(Vehicle + pequi oil) was applied, and a third site to which
the formulation without oil (vehicle) was applied. The
effects were studied on the volar side of both forearms.

Prior to all measurements, volunteers were left in
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the room for at least 30 min in order to allow full skin
adaptation to the room’s temperature (20£2 °C) and
humidity (50+5%).

Stratum corneum moisture content was determined
by noninvasive biometrical measurements using a skin
capacitance meter (Courage & Khazaka, Electronic
GmbH, Khdln, Germany) (Fluhr et al., 1999a, 1999b)
whereas transepidermal water loss was determined by an
evaporimeter (Courage & Khazaka, Electronic GmbH,
Khéln, Germany) (Gioia et al., 2002). TEWL values were
registered for 2 min following a 30 s period of equilibration
of the probe on the skin. The baseline measurements
(control areas—region which received no formulation)
of skin hydration were taken after at least 30 min of
acclimatization under standard climatic conditions. Skin
capacitance and TEWL were determined before, and at 1,
2 and 3 h after, application of the vehicle and formulation
containing pequi oil. Three measurements were taken in
each area on both the left and right forearms of volunteers
at all time intervals for each treatment. The averaged values
of 180 measurements were used for calculations.

Statistical analyses

Statistical analyses were performed using the
software SPSS 13.0 for Windows (SPSS Inc., USA).
Univariate analysis of variance and the post hoc test was
carried out by using Tukey’s multiple comparison test
(p<0.05 was considered to be statistically significant).

RESULTS AND DISCUSSION

The active compounds used in cosmetic skin
hydration can be divided into two major groups:
hydrophilic and lipophilic agents, that act via four main
mechanisms: by occlusion, humectant, hydration active
rearrangement of stratum corneum and by inducing the
formation of aquoporins (Bonté, 2011; Ribeiro et al.,
2010; Caussin et al., 2009). According to Lodén (2004),
the lipids in the moisturizers can increase skin hydration by
several mechanisms. The most conventional is occlusion,
which involves a reduction in TEWL.

There is growing interest in vegetal raw materials
for use in cosmetic products. Unfortunately, the efficacy
of many of these products has not been properly tested.
This is the only study to date in which the formulation
containing pequi oil has been evaluated by skin
capacitance and TEWL.

The results obtained in the assessment of water
content of stratum corneum with the formulation
containing pequi oil revealed extremely significant

differences (p<0.001) to control and vehicle-treated
areas (Figure 1). More specifically, the results showed
an increase in stratum corneum water content, indicating
greater skin moisture, after 1, 2 and 3 h of evaluation
following a single application. This formulation exhibited
pronounced hydration effect on human skin. Changes in
the amount of water in skin cause alterations in the local
dielectric constant and consequently the capacitance
(Wiedersberg et al., 2009). The Corneometer® is one of
most widely used instruments to measure skin hydration
by evaluating the capacitance of the skin’s superficial
layers and hence the state of hydration (Byrne, 2010;
Darlenski et al., 2009). Thus, the results suggest that
the hydration effect observed could be due an occlusion
effect of the pequi oil present in the composition of the
formulation under study. No significant differences were
found between control and vehicle areas at 3 h, and
likewise among the three measurements (1, 2 and 3 h) after
a single application of the vehicle + pequi oil.

46.00—
44.00—
42.00— -1

40.00—

Stratum corneum water content (A.U.)

38.00—

----- Control
= =V/ehicle

36.00— =——/chicle + Pequi oil

I I T
After1h After2h After3 h

Time

Control

FIGURE 1 - Moisture content of stratum corneum before (control
— baseline values) and at 1, 2 and 3 hours after, application of
the formulation under study (Control — no formulation, Vehicle,
Vehicle + 10% Pequi oil). Data are expressed as means and error
bars represent confidence intervals (95%). *p <0.05 vs control
and vehicle. **p<0.05 vs control and vehicle + pequi oil.

The evaluation of immediate effects of transepidermal
water loss revealed that the vehicle containing pequi oil
significantly increased skin moisture during the 3 h
evaluation period after a single application compared with
control and vehicle (Figure 2). The evaluation of TEWL
is another important non-invasive technique for analyzing
the efficiency of the skin’s barrier function. This property
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of the stratum corneum is related to the organization of
corneocytes and to skin condition.

5.50— ====Control
=Vehicle
______ -I... ehicle + Pequi oil
5.00— =7 el
= .
1 o,
L S .
o 4.50— ~ *\«,\
£ =
) . e
= 4.00—
=
w
[
3.50—
3.00—
I I I I
Control After 1 h After2 h After 3 h
Time

FIGURE 2 — Transepidermal water loss (TEWL) before (control
— baseline values) and at 1, 2 and 3 hours after, application of
the formulation under study (Control — no formulation, Vehicle,
Vehicle + 10% Pequi oil). Data are expressed as means and error
bars represent confidence intervals (95%). *p<0.05 vs control
and vehicle. **p <0.05 vs control and vehicle + pequi oil.

The Tewameter® is a device that determines the
amount of transepidermal water loss based on the potential
difference generated by the passage of water vapor via
probe sensors. The results are given directly in grams of
water loss per meter square per hour (g m? h'). Under
normal circumstances, values are usually below 8 gm?h!
(Darlenski ef al., 2009; Dykes, 2002).

A decrease in TEWL promotes an increase in skin
hydration and barrier creams hydrate the skin by decreasing
TEWL (Draelos, 2012). Significant differences were
observed when comparing the pequi group with the control
and vehicle groups up to the 2 h time point (Figure 2). At3 h
after a single application, the control and vehicle groups no
longer differed significantly to the pequi group (Figure 2).

Figure 2 illustrates an immediate effect experiment.
Beside this, the study by Dykes (2002) showed that
within 30 min, a decrease in TEWL values was evident,
undoubtedly an occlusive effect of the lipophilic components
of the formulation as opposed to barrier repair.

Therefore, we can conclude that pequi oil improved
skin hydration most likely due to its lipids, promoting
occlusion and decreasing TEWL, thereby confirming the
utility of pequi oil as a moisturizing agent in cosmetic
formulations.
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CONCLUSIONS

In the present study, the influence of pequi oil on
SC hydration and skin barrier function was demonstrated.
The results of TEWL and stratum corneum water content
values were in accordance, showing that TEWL values
decreased while SC hydration values increased, improving
both skin moisture level and skin barrier function. This
study showed that pequi oil is a natural effective ingredient
for improving skin hydration. The formulations containing
pequi oil showed clinical efficacy (immediate effect) for
stratum corneum water content and skin barrier function.
Formulations containing pequi oil may therefore claim
that the product improves barrier function and moisturizes
the skin in the short term. Pequi oil can thus be used for
moisturizing in different dermatological and cosmetic
products.
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