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Abstract

Cosmetic films are structures made of a polymer capable of forming a continuous matrix. Collagen and hyaluronic
acid (HA) are components of the skin extracellular matrix and act to maintain its elasticity and resistance. Ascorbic
acid (AA) acts in the formation of collagen fibers, contributing to the maintenance of their firmness and elasticity.
This study aimed to evaluate the moisturizing properties of cosmetic films with AA or HA in their composition. It
was also investigated whether the presence of caprylyl glycol would interfere with the TWEL of the formulations.
The occlusive properties of the films were assessed based on the reduction of transepidermal water loss (TEWL) in
20 healthy participants using a Tewameter probe. At T30, 30 minutes after application, all formulations showed a
reduction in TEWL compared to the control. In general, the formulations that included caprylyl glycol presented the
best TEWL results after 30 min of application. However, after 60 minutes, the transepidermal water loss began to
return to its basal levels. This study showed a significant difference in the TEWL value, suggesting that the topical
application of the films can contribute to the improvement and maintenance of skin hydration.
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Resumo

Filmes cosméticos sdo estruturas constituidas de um polimero capaz de formar uma matriz continua. O colageno e o
4cido hialurénico (AH) sdo componentes da matriz extracelular da pele e atuam mantendo sua elasticidade e resisténcia.
O acido ascorbico (AA) atua na formagdo das fibras de colageno, contribuindo para a manutengdo de sua firmeza e
elasticidade. Este estudo teve como objetivo avaliar as propriedades hidratantes de filmes cosméticos com AA, ou AH
em sua constituicao. Investigou-se também se a presenca de caprilil glycol interferiria no TWEL das formulagdes. As
propriedades oclusivas dos filmes foram avaliadas com base na reducao da perda de 4gua transepidérmica (TEWL) em
20 participantes saudaveis com o auxilio da sonda Tewameter. No T30, todas as formulagdes apresentaram redugido
na TEWL apds 30 minutos de aplicagdo em relagdo ao controle. Entretanto, apds 60 minutos, a TEWL comegou a
retornar aos seus niveis basais. Em geral, as formula¢des adicionadas com Caprilil Glicol, foram as que apresentaram
os melhores resultados de TEWL. Este estudo mostrou uma diferenga significativa no valor de TEWL, sugerindo que
a aplicagdo topica dos filmes podem contribuir para a melhora e manutengao da barreira cutanea.
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Introduction

The presence of water in the skin is essential for all
the body metabolic activities, its mechanical properties
such as elasticity and turgidity (1), and therefore
considered essential to the skin (2). Skin dehydration,
in addition to initiating inflammatory processes, can
lead to scaling, cracking, tension, redness, bleeding,
sagging, and a worsening in the overall appearance of
the skin (2).

Healthy skin remains hydrated by regulating the
production of intracellular lipids and the natural
moisturizing factor (NMF), which work by promoting
the maintenance of water in the epidermis and dermis.
However, factors such as water intake, hormone levels,
metabolism, aging, and stress can affect hydration
(1,2,3).

Moisturizing cosmetics can promote skin hydration,
increasing the aqueous content of the stratum corneum
or promoting the maintenance of water in this layer
(2,3,4). This occurs due to humectant components,
hygroscopic molecules that operate by attracting water
to the upper layers of the skin, emollients, which fill the
empty spaces between corneocytes, promoting a soft
sensation, as well as occlusive agents, which prevent
transepidermal water loss (TEWL) (3.4).

Several types of cosmetic formulations are developed to
preventand reverse skin dryness. Among them, cosmetic
films are an innovative topical system, consisting of a
polymer capable of forming a continuous matrix with a
compact format, which allows the storage and transport
of assets, with fewer inconveniences, in addition to
being a biodegradable option (5). Currently, this system
has also been widely used by the pharmaceutical
industry in the production of transdermal drug delivery
systems, dressings, and molds for tissue growth for the
treatment of burns (6), by the industry of foods in the
preservation of their products (7), and by the cosmetic
industry to improve the performance of developed
products.

Effect of films on transepidermal water loss
Efeitos de filmes na perda de dgua transepidermal

Introducao

A presenga de agua na pele é essencial para todas as
atividades metabolicas do organismo suas propriedades
mecanicas, como elasticidade e turgidez (1), e, portanto,
consideravelmente importante para a saude da pele
(2). A desidratacdo cutanea, além de iniciar processos
inflamatorios, pode gerar descamacao, fissuras, tensao,
vermelhiddo, sangramentos, flacidez ¢ uma piora na
aparéncia geral da pele (2).

A pele sauddvel se mantém hidratada através da
regulagdo da produgdo de lipidios intracelulares e do
fator de hidratacao natural (Natural moisturizing factor
— NMF), que atuam promovendo a manutengdo da
agua na epiderme e derme. No entanto, fatores como
ingestdo de agua, niveis hormonais, metabolismo,
envelhecimento e estresse podem afetar a hidratagdo
(1,2,3).

Cosméticos hidratantes sdo capazes de promover a
hidratacdo cutanea, aumentando o conteudo aquoso
do estrato corneo ou promovendo a manutencdo da
agua nesta camada (2,3,4). Isto ocorre devido aos
componentes umectantes, moléculas higroscopicas
que atuam atraindo a dgua para as camadas superiores
da pele, emolientes, que preenchem os espagos vazios
entre os cornedcitos, promovendo uma sensagdo de
maciez, bem como os agentes oclusivos, que impedem
a perda de agua transepidermal (3,4).

Neste contexto, diversos tipos de formulagdes
cosméticas sao desenvolvidos com o objetivo de
prevenir e reverter o ressecamento da pele. Entre
eles, os filmes cosméticos sdo um sistema topico
inovador, constituido por um polimero capaz de formar
matriz continua de formato compacto, que permite o
armazenamento ¢ transporte de ativos, com menores
inconvenientes, além de ser uma opg¢ao biodegradavel
(5). Atualmente, esse sistema também tem sido bastante
utilizado pela indistria farmacéutica na producdo
de sistemas de liberagdo transdérmica de farmacos,
curativos ¢ moldes para crescimento tecidual, além
de auxiliar no tratamento de queimaduras (6), assim
como pela inddstria de alimentos na conservacdo de
seus produtos (7), e a tecnologia foi transferida para
a induastria cosmética para melhorar a performance de
produtos desenvolvidos.

O colageno ¢ um biopolimero estrutural responsavel
pela constitui¢ao da pele, 0ssos, vasos sanguineos, ma-
triz extracelular, dentes e cartilagens (8). Na pele ele
¢ responsavel pela elasticidade e resisténcia, como um
dos principais constituintes da matriz extracelular, sua
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Collagen is a structural biopolymer responsible for the
constitution of skin, bones, blood vessels, extracellular
matrix, teeth, and cartilage (8). In the skin, it is
responsible for elasticity and resistance. As one of the
main constituents of the extracellular matrix, its loss or
reduction results in aging is signaled by the appearance
of wrinkles and expression lines (9,10). Molecules or
fibers of collegen protein can form hydrogels, films, or
sponges that can be used as hemostatic agents, dressings,
grafts, and molds for surgery and tissue growth (6).

Like collagen, hyaluronic acid (HA) is a component
of the skin’s extracellular matrix (11), responsible for
its firmness, turgor, and hydration, due to its ability to
attract water molecules to this skin layer (10,12). During
the aging process, levels of HA in the skin decrease
(10,12). Its topical use is proven to be beneficial in
healing processes, promoting faster and more uniform
healing without causing deformities in the damaged
skin (11,12,13,14).

Ascorbic acid (AA), or vitamin C, is an antioxidant and
water-soluble molecule obtained through food or topical
application (9). The latter has been shown to have more
expressive effect in reducing spots on the skin than
food supplementation, as observed in a study by Imai
et al. (15). This vitamin also acts in the formation of
collagen fibers in almost all structures, promoting the
renewal of the skin barrier and thus contributing to the
maintenance of its firmness and elasticity (9).

Caprylyl glycol is a diol that can act as an antimicrobial
agent in cosmetic formulations due to its ability to
destabilize the bacterial cell membrane. In the skin, it
acts as a conditioning, emollient agent, filling the spaces
between the corneocytes and making the skin softer, and
as a humectant, attracting water molecules to the upper
layers of the skin without generating hypersensitivity or
irritation in humans (2,3,4,16,17).

To quantitatively assess the in vivo efficacy of cosmetic
formulations and raw materials when applied to the
skin, several important skin bioengineering techniques
are used, including the measurement of the TEWL.
TEWL is a natural process that occurs due to the
gradient of water concentration between the layers
of the skin, causing water to migrate from the deeper
layers to the stratum corneum, where it is lost through
evaporation (18). This property is one of the most
important indicators of the integrity and functionality
of the skin barrier, as the value of TEWL increases in
damaged or destabilized skin (18).
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perda ou diminuicao resulta no envelhecimento sina-
lizado pelo surgimento de rugas e linhas de expressao
(9,10). Moléculas ou fibras desta proteina podem for-
mar hidrogéis, filmes ou esponjas que podem ser utili-
zados como agentes hemostaticos, curativos, enxertos e
moldes para cirurgias e crescimento tecidual (6).

Assim como o colageno, o acido hialurdnico (AH)
também ¢ um componente da matriz extracelular da
pele (11), sendo € responsavel por sua firmeza, turgor
e hidratagdo, o que ocorre devido a sua capacidade de
atrair as moléculas de agua para esta camada (10,12).
Durante o processo de envelhecimento a quantidade
de AH presente na pele diminui (10,12). Seu uso
topico ¢ comprovadamente benéfico em processos
de cicatrizacdo, os quais acontecem mais rapido e de
maneira mais uniforme sem causar deformacdes na
pele lesada (11,12,13, 14).

O acido ascorbico (AA), ou vitamina C, ¢ uma molécula
antioxidante e hidrossoluvel, que ¢ obtida através da
alimentacdo ou aplicacdo topica (9), sendo que este
ultimo apresenta um efeito mais expressivo na reducao
de manchas na pele do que a complementagao alimentar,
como observado no estudo realizado por Imai et al (15).
Esta vitamina também atua na formacdo das fibras de
colageno em quase todas as estruturas, promovendo
renovacdo da barreira cutinea e, assim, contribuindo
com a manutencao de sua firmeza ¢ elasticidade (9).

O caprilil glicol ¢ um diol que nos cosméticos pode
atuar como antimicrobiano, devido a sua capacidade
de desestabilizar a membrana celular bacteriana, e na
pele age como agente condicionador, emoliente, preen-
chendo os espacos entre os corndcitos e tornando a pele
mais macia, € umectante, atraindo as moléculas de agua
para as camadas superiores da pele, sem gerar hipersen-
sibilidade ou irritagdo em humanos (2,3,4,16,17).

Para realizar a avaliacdo da eficacia in vivo de
formulagdes e matérias-primas cosméticas, s30
utilizadas diversas técnicas de bioengenharia cutdnea
importantes para mensurar quantitativamente a
performance do cosmético quando aplicado na pele.
A mensuracdo da perda de agua transepidermal (em
inglés, transepidermal water loss — TEWL) é um deles.
O TEWL ¢ um processo natural que ocorre devido ao
gradiente de concentra¢do de agua entre as camadas da
pele, fazendo com que a dgua migre das camadas mais
profundas para o estrato corneo, onde é perdida por
evaporacao (18). Esta propriedade é um dos indicadores
mais importantes da integridade e funcionalidade da
barreira cutanea, visto que o valor deste parametro
aumenta em uma pele lesionada ou desestabilizada (18).



Effect of films on transepidermal water loss
Efeitos de filmes na perda de dgua transepidermal

Table 1 - Cosmetic formulations components and concentrations.
Tabela 1 - Componentes e concentracao das formulagdes desenvolvidas.

Components / Componentes FcB, (%) FcAA, (%) FcB, (%) FcAH, (%)
Collagen / Colageno 20.00 20.00 20.00 20.00
Citric Acid / Acido citrico 0.75 0.75 -
Ascorbic acid / Acido ascérbico - 0.50 --
Hyaluronic acid / Acido hialurdnico -- - 0.50
Caprylyl glycol / Caprilil glicol 1.00 1.00 -
Glycerin / Glicerina 8.00 8.00 8.00 8.00 FeB2 collagen film produced by
the casting method. /
Sodium metabisulfite / Metabissulfito de sédio 1.00 1.00 -- Filme de coldgeno FcB2 produzida
. pelo método casting.
Water / Aqua qs* qs* gs* qs*

Therefore, this study aimed to evaluate the moisturizing
properties of cosmetic films composed of collagen,
ascorbic acid, and hyaluronic acid by measuring TEWL
with the aid of the skin bioengineering technique
using a Tewameter® TW 210 probe (Courage-Khazaka
electronic GmbH, Germany), coupled with the Multi
Probe Adapter MPA 5 software.

Materials and Methods

Materials

In the development of cosmetic films, collagen (Gelita,
Sao Paulo, BR), citric acid (Synth, Diadema, BR),
ascorbic acid (Synth, Diadema, BR), hyaluronic acid
(DSM, Sao Paulo, BR), caprylyl glycol (Fagron, Sao
Paulo, BR), glycerin (Fagron, Sao Paulo, BR) and
sodium metabisulfite (Synth, Diadema, BR) were used.

Development of cosmetic films

The preparation of four cosmetic formulations
containing (or not) ascorbic acid and hyaluronic acid
is summarized in Table 1. The formulations FcB, and
FcAA, without and with ascorbic acid, respectively,
also contained caprylyl glycol. The cosmetic films
(Table 1, inset) were prepared by casting method
involving the addition of a filmogenic solution on a
silicone surface followed by solvent evaporation at a
constant temperature of 40 °C (19).

*quantum satis

Sendo assim, este estudo teve como objetivo avaliar
as propriedades hidratantes de filmes cosméticos
compostos por colageno, acido ascoérbico e acido
hialurénico, com o auxilio da técnica de bioengenharia
cutanea o auxilio da sonda Tewameter TW 210,
produzida pela empresa Courage-Khazaka electronic
GmbH, Alemanha, acoplada ao software Multi Probe
Adapter MPA 5 utilizada para mensurar a perda de agua
transepidermal (TEWL).

Material e Métodos

Materiais

No desenvolvimento dos filmes cosméticos foram uti-
lizados colageno (Gelita, Sao Paulo, BR), acido citrico
(Synth, Diadema, BR), acido ascorbico (Synth, Dia-
dema, BR), acido hialurénico (DSM, Sao Paulo, BR),
caprilil glycol (Fagron, Sdo Paulo, BR), glicerina (Fa-
gron, Sao Paulo, BR) e metabissulfito de sodio (Synth,
Diadema, BR).

Desenvolvimento dos filmes cosméticos

Quatro formula¢des cosméticas contendo ou ndo acido
ascorbico ou 4cido hialurénico, foram preparadas de
acordo com a Tabela 1. As formulagdes FcB, e FcAA,
respectivamente ndo adicionada e adicionada de acido
ascorbico, também continham caprilil glicol. Os filmes
cosméticos (Tabela 1, inset) foram preparadas de acordo
com o método casting, que consistiu em adicionar a
solucdo filmogénica a uma superficie de silicone para
evaporagao do solvente a temperatura constante de 40 °C

(19).
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Figure 1 - Illustration of a participant's forearm with the markings of the fields used to apply the tested products,
in which X represents the distance between the wrist or elbow and the closest field of application. (Source: Envato
elementos — modified by author).

Figura 1 - Ilustracdo do antebraco de um participante com as marca¢des dos campos utilizados para aplicagao
dos produtos testados, na qual X representa a distancia entre o pulso ou o cotovelo e o campo de aplicagdo mais

proximo. (Fonte: Envato elementos — modificada pelo autor).

In vivo efficacy assessment

Experimental design

This study was approved by the Research Ethics Com-
mittee of the School of Medical Sciences at Unicamp
(CAAE: 13367219.5.0000.5404), and all participants
signed forms to confirm informed consent. A total of 20
participants were included in the study according to the
inclusion criteria, specifically, healthy participants aged
between 20 and 60 years with the ability to understand
and follow the guidelines, including not washing or ap-
plying any cosmetic products to the test region of the
skin for at least two hours prior to testing. Exclusion
criteria included the lack of understanding of the me-
thod to be used or presence of lesions compatible with
active infectious diseases. The study was conducted in
double-blind manner in a temperature-controlled room.
The subjects were acclimated 20 minutes before start-
ing instrumental measurements (20).

Five randomized sites with 16 cm? of area were marked
on the volar forearms of each participant. The distance
between the sites was 2 c¢m, as illustrated in Figure 1.
As the formulations must be moistened to dissolve and
release the active ingredients (5), the marked areas
were moistened with ten drops of water before applying
the films. The films were then randomly applied to the
moistened regions by an independent researcher and
removed after 15 minutes. Formulation residues were
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Avaliagdo da eficacia in vivo

Protocolo experimental

O estudo foi aprovado pelo Comité de Etica da
Faculdade de Ciéncias Médicas da Unicamp (CAAE:
13367219.5.0000.5404), e todos os participantes
assinaram do Termo de Consentimento Livre e
Esclarecido. Um total de 20 participantes foram
incluidos no estudo de acordo com os critérios de
inclusdo, participantes saudaveis com idade entre 20
e 60 anos com capacidade de compreender e seguir
as orientagdes e nao lavar ou aplicar nenhum produto
cosmético a regido da pele do teste por pelo menos duas
horas antes do teste. Os critérios de exclusdo incluiam a
falta de compreensdo do método a utilizar ou a presenca
de lesdes compativeis com doengas infecciosas activas.
O estudo duplo-cego foi realizado em uma sala
com temperatura controlada. Os participantes foram
aclimatados 20 minutos antes do inicio das medidas
instrumentais (20).

De mandeira aleatorizada, cinco campos com 16
cm? foram demarcadas no antebrago anterior de
cada participante, a distdncia entre os campos foi
de 2 cm (Figura 1). Para que as formulagdes sejam
dissolvidas e possam liberar seus ativos que os
filmes devem ser umedecidos (5) assim, antes da
aplicag@o das formulagdes, as areas demarcadas foram
umedecidas com dez gotas de agua. Entdo, os filmes



moistened with ten drops of water and spread on the skin
for 30 seconds to ensure a more effective and uniform
product absorption. Instrumental measurements were
performed before (T0) and 30 min (T30), 60 min (T60)
after application of the films, according to the EEMCO
Guidance for the Assessment of TEWL in cosmetics

@1).

Transepidermal water loss

Skin barrier effect was evaluated through Transepider-
mal Water Loss (TEWL). TEWL measurements were
performed as illustrated in Figure 2, using Tewameter
TW 210 probe (Courage & Khazaka, K6ln, Germany),
whose function is to measure the transepidermal water
loss based on the diffusion principle described by Adolf
Fick in 1885, adapted by Capitani et al. (22):

dm/dt=—-DxA x dp/dx

Where dmy/dt is the diffusion flux, 4 is the area, dc/dx
is the concentration variation per distance, and D is the
diffusion coefficient of water vapor in air. TEWL units
are stated as g.m?2h'. The device probe was placed
on the center of outlined skin areas and maintained in
position to obtain 25 measurements (Figure 2).

Effect of films on transepidermal water loss
Efeitos de filmes na perda de dgua transepidermal

foram randomizamente aplicados por um pesquisador
independente nos campos umedecidos e removidos apos
15 minutos. Os residuos das formula¢des foram entdo
umedecidos com 10 gotas de agua e espalhados na pele
por 30 segundos para garantir uma absor¢ao mais eficaz
e uniforme do produto. As leituras instrumentais foram
realizadas antes (controle - T0), 30 min (T30) e 60 min
(T60) apos a aplicagdo, de acordo com o EEMCO Guia
para a avaliagdo de TEWL em cosmetologia (21).

Perda transepidérmica de agua

O efeito de barreira da pele foi avaliado pela perda
transepidérmica de agua (TEWL). Para a determinacdo
deste parametro foi utilizada a sonda Tewameter TW
210 (Courage & Khazaka, K&ln, Alemanha), ilustrada
na Figura 2, cuja fungdo é medir a perda transepidérmica
de agua, baseado no principio da difusdo descrito por
Adolf Fick em 1885, adaptado por Capitani et al (22):

dm/dt =—-DxA x dp/dx

Onde, dm/dt é o fluxo de difusdo, 4 é a area, dc/dx
¢ a alteracdo de concentracdo por distdncia e D é o
coeficiente de difus@o do vapor de agua no ar. Os valores
serdo fornecidos em g.m2.h"'. A sonda do aparelho foi
colocada sobre a pele no centro dos campos demarcados
nos antebragos ¢ mantida pelo tempo necessario para a
obtencao de 25 medidas (Figura 2).

b)

Figure 2 - a) Tewameter TW 210 probe applied to the skin to measure transepidermal water loss. b) Diagram

illustrating the capture of transepidermal water loss.

Figura 2 - a) Sonda Tewameter TW 210 aplicada sobre a pele para medida de perda de agua transepidermal.
b) Diagrama que ilustra a captagdo da perda de dgua transepidermal.
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Statistical analysis

One-way analyses of variance (ANOVA) were applied
to test the differences among the formulations (o =
0.05). Tukey’s multiple comparison post-test was
used to determine the differences among the obtained
parameters. A confidence level of 95% was considered.
Analyses were performed in GraphPad Prism 9.2.0
software (GraphPad, San Diego, LA, USA)

In order to compare the effects of different formulations
on transepidermal water loss, the differences in the
TEWL between the areas in which the films were
applied and the control areas were calculated (23):

[(Tn —TO) — (NTn — NT0)]

Where Tn in the TEWL at time n, T30 or T60 TO is
the measure of TEWL at time TO, before applicaﬁon of
the formulations, NTn is the measure of TEWL of the
control area at time n and, NTO is the measure of TEWL
of the control area at time TO (23). The differences were
then divided by the value of Transepidermal Water Loss
in TO to obtain the increment percentage.

14-

-
N
1

*

Andlise estatistica

Analises de variancia unilateral (ANOVA) foram
aplicadas para testar as diferencas entre as formulacdes
(o = 0,05). O pos-teste de comparacdo multipla de
Tukey foi usado para determinar as diferencas entre
os parametros obtidos. Foi considerado um nivel de
confianga de 95% e as analises foram realizadas no
GraphPad Prism 9.2.0 software (GraphPad, San Diego,
LA, EUA).

Para comparar os efeitos das diferentes formulacdes
na perda de Aagua transepidermal foi realizado o
calculo da diferenga da nos valores de perda de agua
transepidermal (TEWL) entre as areas nas quais os
filmes foram aplicados e as areas controle (23):

[(Tn — TO) — (NTn — NTO)]

Onde, Tn ¢ o valor de TEWL no tempo n, T30 ou
T60, TO ¢ a medida de TEWL no tempo TO, antes da
aplicagdo das formulagdes, NTn ¢ a medida de TEWL
do campo controle no tempo n e NTO ¢ a medida de
TEWL do campo controle no tempo TO (23). As
diferengas foram entdo divididas pelo valor da perda de
gua transepidermal em TO para obter-se a porcentagem
de incremento.

— 10-
- 1 1 1
o
- 6+
<
[11]
- 4-
2-
0-

r 1 T 1
A I B 2 2 Y
A

O O 9 0 90 4 % &

Figure 3 - Mean values of transepidermal water loss (TEWL) of the demarcated areas at times TO, before
application, T30 minutes after and T60 minutes after application of the films, where A represents the control
area, B, C, D and E represent the areas where the formulation FcB1, FcAA, FcB2 and FcAH, respectively, were

applied.

Figura 3 - Médias de perda de agua transepidermal (TEWL) das areas demarcadas nos tempos T0, antes da
aplicagdo, T30, 30 minutos apos e T60, 60 minutos ap6s a aplicacdo dos filmes, onde A representa a area
controle, B, C, D e E, representam respectivamente as areas onde as formulagdes FcB1, FcAA, FcB2 and FcAH

foram aplicadas.
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Results

The graphs shown in Figures 3 and 4 describe the
averages of TEWL and the percentage difference of
TEWL, respectively, in the evaluation of the cosmetic
films at times TO0, before application, and at 30 minutes
(T30) and 60 minutes (T60) after application of the
different films.

All formulations showed a reduction of at least -11%
in the range of 0 to 30 minutes compared to the
control. After 30 minutes of application, reduced the
highest reduction in TEWL was recorded in the FCAA
formulation, showing a -23.25 percent difference,
followed by the FcB1 formulation, which reduced
TEWL by 20.00%. TEWL was reduced 12.5% and 11%
in the FcAH and FcB2 formulations, respectively.

Effect of films on transepidermal water loss
Efeitos de filmes na perda de dgua transepidermal

Resultados

A perda de 4gua transepidermal (TEWL) foi ava-
liada com auxilio da sonda Tewameter TW 210, os
graficos apresentados nas Figuras 3 e 4 descrevem
as médias de TEWL e a diferenga percentual de TEWL,
respectivamente na avaliagdo dos filmes cosméticos
nos tempos 0, antes da aplicagdo, 30 minutos apds a
aplicagdo dos filmes e 60 minutos apos a aplicagdo dos
filmes.

Todas as formulagdes mostraram uma redu¢ao de no
minimo 11% no intervalo de 0 a 30 minutos com rela-
¢do ao campo controle. A formulagdo FcAA, foi a for-
mulagdo que mais reduziu a TEWL, apresentando uma
diferenga percentual de 23,25%, seguida pela formula-
¢do FcB,, que reduziu em 20%. As formulagdes FcAH
¢ FcB,, reduziram 12,5% e 11% respectivamente, pode-
mos observar que as formulagdes mais oclusivas apre-
sentaram uma redu¢do no minimo 60% maior do que
as menos oclusivas neste intervalo de 0 a 30 minutos.
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Figure 4 - Percentage difference in transepidermal water loss (TEWL) of the regions where the films were
applied in relation to the control region, at times T0, before application, T30, 30 minutes after and T60, 60
minutes after application of the films, where B, C, D and E represent the areas where the formulation FcBI1,

FcAA, FcB2 and FcAH, respectively, were applied.

Figura 4 - Diferenca percentual na perda de dgua transepidermal (TEWL) das regides em que foram aplicados
os filmes com relagdo a regido controle, nos tempos TO, antes da aplicagdo, T30, 30 minutos ap6s e T60, 60
minutos apos a aplicagdo dos filmes, onde A representa a area controle, B, C, D e E, representam respectivamente
as areas onde as formulagdes FcB1, FcAA, FcB2 and FcAH foram aplicadas.
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In the interval between 0 to 60 minutes, the FcB , FCAA,
and FcAH formulations continued to show a reduction
in TEWL compared to the control, with values of -5.00,
-1.625 and -0.375%, respectively, while the FcB2
formulation showed an increase of 1.75%.

Discussion

The films developed in this work showed a barrier
recovery effect demonstrated by the reduction in TEWL
(3,4). Cosmetic films are capable to form a continuous
matrix with a compact shape on the skin (5) and inhibit
TEWL by occlusion; one of the hydration action
mechanisms (24). The occlusive moisturizers decrease
TEWL by forming a hydrophobic film on the skin
surface and contributing to the corneocytes matrix (24).

The formulations including caprylyl glycol, FcB1 and
FcAA, resulted in a more pronounced reduction in
TEWL in both time intervals, showing better results as
moisturizers than the formulations which did not include
this ingredient. This TEWL decrease occurs because
caprylyl glycol brings fatty material to the film-forming
formulation, resulting in emollience and contributing to
prevent transepidermal water loss on the skin surface
(25). In the skin, the factor that most influences water
loss is the composition and organization of lipids in the
extracellular domains (26).

The decreased TEWL in the areas treated with
formulations including caprylyl glycol or hyaluronic
acid can also be explained by their humectant activity
(10, 12). Those components attract water molecules
to the skin surface (3, 4, 10, 12, 16, 17, 27), where
they form an emulsion with skin lipids and sweat
components, decreasing TEWL (27).

However, after 60 minutes, the TEWL values begin to
return to basal levels, possibly due to product absorption.
Furthermore, it is known that the reduction in TEWL
values by the application of a topical formulation is
related to the amount of product, the fatty content.
and the lipid type present in the formulation (28). The
addition of lipids with carbon chains of longer length
provides lower skin barrier permeability and lower
TEWL values (29). Thus, given that GC is a fatty
alcohol with an intermediate carbon chain length, its
emollient effect may have been reduced after a longer
period of time (T60).
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No intervalo de 0 a 60 minutos, as formulagdes FcB,
FcAA e FcAH, continuaram a apresentar redugdo na
TEWL com relagdo ao campo controle de 5, 1,625 ¢
0,375%, respectivamente, enquanto a formulagao FcB,,
mostrou um aumento de 1,75% na TEWL, com relagao
ao campo controle no mesmo intervalo.

Discussao

Os filmes desenvolvidos nesse trabalho apresentaram
efeito de recuperagdo da barreira epidérmica,
demonstrado pela diminuicdo da perda de &gua
transepidermal (3,4). Filmes cosméticos sdo capazes de
formar uma matriz continua de forma compacta na pele
(5) e inibir a TEWL por oclusdao; um dos mecanismos
de hiadratagao (24). Os hidratantes oclusivos reduzem
a TEWL, criando uma barreira hidrofébica sobre a pele
e contribuindo para a matriz entre os cornedcitos (24).

As formulagdes adicionadas de Caprilil Glicol, FcB, e
FcAA, apresentaram redugdes mais pronunciadas na
TEWL em ambos os intervalos, mostrando melhores
resultados como hidratantes do que as formulagdes
em que este ingrediente nao estava presente. Essa
diminuigdo do TEWL em formulagdes com caprylyl
glycol acontece porque este componente traz material
graxo para a formulagdo filmogena, ocasionando
emoliencia e contribuindo para a prevengdo de perda
de agua superficial da pele (25). Isso ocorre porque
na pele o fator que mais influéncia na perda de agua ¢
a composi¢ao e organizacdo dos lipidios nos dominios
extracelulares (26).

A diminui¢ao da TEWL nas areas em que as formulagdes
adicionadas com caprilil glicol ou acido hialurénico
também pode ser explicada por sua atividade umectante
(10, 12). Esses componentes atraem as moléculas de
agua para a superficie da pele (3, 4, 10, 12, 16, 17, 27),
onde essa dgua forma uma emulsao com os lipidios da
pele e componentes do suor, diminuindo a TEWL (27).

No entanto, ap6s 60 minutos, os valores de TEWL co-
mecam a retornar aos seus niveis basais devido, possi-
velmente, a absor¢ao dos produtos. Além disso, sabe-
-se que a reducdo dos valores de TEWL pela aplicagao
de formulagao topica esta relacionada a quantidade de
produto, ao conteudo graxo e o tipo de lipideo presente
na formulagdo (28). A adig@o de lipideos com maiores
comprimentos de cadeias carbonicas proporciona uma
menor permeabilidade da barreira cutdnea e menores
valores de TEWL (29). Desse modo, dado que o CG
trata-se de um alcool graxo com tamanho intermediaro



Further studies may explore the effects of cosmetic films
added with emollients composed of longer fatty chains
and other combinations of humectants in preserving
and improving skin barrier function.

Conclusion

According to the observed results, it can be concluded
that all the studied cosmetic films presented
moisturizing power. Both the presence of caprylyl
glycol and the presence of hyaluronic acid influenced
the transepidermal water loss. For future studies, the
importance of humectant and emollient components,
as well as the size of the emollient molecules, must be
taken into consideration.
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