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Abstract

The addition of different active substances in cosmetics, e.g. vitamins and their derivatives, has been quite frequent. In this
way, it is fundamental to evaluate the stability and efficacy of cosmetic formulations containing these ingredients. The
objective of this work was to evaluate the physical stability and the clinical efficacy of moisturizing cosmetic formulations
based on panthenol, and containing ascorbyl tetraisopalmitate and a-tocopherol acetate. Formulations were developed
with panthenol (FA), panthenol and ascorbyl tetraisopalmitate and a-tocopherol acetate (FBC). The latter was submitted
to rheological behavior analysis and all were characterized as stable. Next, they were subjectively and objectively
analyzed for clinical efficacy in 25 volunteers. Sensory evaluation and biophysical and skin imaging techniques were used
to measure stratum corneum water content, transepidermal water loss (TEWL), and skin microrelief. These were carried
out before application of the formulations and then after 3 hours. The formulations studied showed acceptable stability
according to the physical aspects under consideration. In the clinical efficacy studies, both formulations significantly
improved skin hydration and reduced TEWL. There was also improvement in skin microrelief but these results were not
statistically significant. FBC received higher scores than FA in the sensory analysis as there was a significant improvement
inthe skin's smoothness, besides being preferred in purchase intent.

Keywords: Cosmetics, panthenol, vitamin C and E derivatives, clinical efficacy, sensory analysis.

Resumo

A adigdo de diferentes substancias activas em produtos cosméticos, por exemplo, vitaminas e seus derivados, tem sido
bastante frequente. Desta forma, ¢ fundamental avaliar a estabilidade e eficacia de formula¢des cosméticas que contém
estes ingredientes. O objectivo deste trabalho foi o de avaliar a estabilidade fisica e a eficacia clinica da hidratagao
formulagdes cosméticas com base em pantenol, e contendo tetraisopalmitato de ascorbilo e a-tocoferol. Por isso, as
formula¢des foram desenvolvidas com pantenol (FA), pantenol e tetraisopalmitato de ascorbilo e a -tocoferol (FBC), que
foi submetido a analise do comportamento reologico, caracterizando-as como estdvel. Em seguida, foram
subjectivamente e objectivamente analisados quanto a eficacia clinica em 25 voluntarios por avaliacdo sensorial e
técnicas de bioengenharia cutanea, em termos de teor de 4gua do estrato cérneo, a perda de dgua transepidérmica (TEWL)
e microrrelevo da pele, antes e depois de 3 horas de aplicagdo . As formulagdes estudadas apresentaram estabilidade
aceitavel de acordo com os aspectos fisicos considerados. Nos estudos de eficdcia clinica, ambas as formulacdes
melhoraram significativamente a hidratacdo da pele e reduziram a TEWL, e também demonstraram uma melhoria no
microrrelevo da pele, mas estes resultados ndao foram estatisticamente significativos. FBC recebeu notas superiores FA por
analise sensorial, com melhoria significativa da suavidade da pele, além de ser preferido em inten¢ao de compra.
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Introduction

Moisturizers are among the most important classes of
cosmetics and body care products since they are widely
used not only for their preventive action (xeroderma,
prevention and delaying of premature ageing), but also
for their usefulness in helping with dermatological
therapies in a wide variety of skin disorders .

The addition of different active substances in cosmetic
formulations (e.g. vitamins and their derivatives) has
been quite frequent. Vitamin E, for example, has
humectant properties besides being a potent neutralizer
of free radicals “. Along with vitamin E, panthenol and
vitamin C have high moisturizing power. These actives
and other plant extracts with antioxidant and protective
properties have been widely used by the cosmetic
industry V¢

There is a large combination of ingredients used in
cosmetic formulations with various functions.
Therefore, it is essential to consider, during the R&D
phase of a product, the product's stability once
developed, its sensory characteristics, and its efficacy
in the actual conditions of use.

In terms of stability evaluation, physical stability is
defined as the cosmetics' ability to maintain their
physical characteristics such as color, odor,
consistency, uniformity and rheological behavior after
production ©”. It allows for the detection of possible
instabilities affecting the formulation during the
storage period; thus, contributing to the estimation of
the expiry date ¥,

The sensory analysis is important as consumer
acceptance can significantly influence product choice
since product quality is directly related to the way it is
physiologically perceived, and the sense of well-being
produced during and after its application "". However,
considering that sensory evaluation is subjective, an
objective efficacy evaluation of a formulation in real
conditions of use is essential i.e. on human skin by non-
invasive techniques. This is in addition to the clinical
observations. According to the work being performed
using these techniques, the greater the number of
parameters involved, the more conclusive the results
since they complement each other .

Thus, the objective of this work was to evaluate the
physical stability and the clinical efficacy of
moisturizing cosmetic formulations, based on
panthenol, and containing ascorbyl tetraisopalmitate
and a-tocopherol acetate.
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Introduciao

Os hidratantes estdo entre as mais importantes classes de
produtos cosméticos e de higiene corporal, uma vez que
sdo amplamente utilizados, ndo s pela a sua acgdo de
prevengdo (xeroderma, prevengdo e retardamento do
envelhecimento prematuro), mas também pela sua
utilidade em complementar com terapias dermatologicas,
numa grande variedade de desordens da pele .

A adicdo de diferentes substincias activas em
formulagdes cosméticas (por exemplo, vitaminas e seus
derivados) tém sido bastante frequente. A vitamina E,
por exemplo, para além de ser um potente neutralizador
de radicais livres, tem também propriedades
humectantes ®. Além da vitamina E, o pantenol e a
vitamina C t€m alto poder hidratante. Estes principios
activos e outros extractos de plantas com propriedades
antioxidantes e protectoras tém sido amplamente
utilizados na industria de cosméticos .
Considerando a combinagdo dos ingredientes
utilizados em formulagdes cosméticas e respectivas
fungdes, durante estudos de I & D de produtos, €
essencial considerar, entre outros fatores, a
estabilidade do produto, e uma vez desenvolvidos, as
suas caracteristicas sensoriais e a eficacia em
condigoes reais de utilizacao.

Em termos de avaliacdo de estabilidade, estabilidade
fisica ¢ definida como a capacidade dos cosméticos
"para manter as suas caracteristicas fisicas, tais como a
cor, odor, consisténcia, uniformidade e comportamento
reoldgico apos a producio . Permite a deteccio de
possiveis instabilidades que afectam a formulacdo
durante o periodo de armazenagem, e assim, contribuir
paraa estimativa do prazo de validade ®”""”.

A analise sensorial ¢ importante, pois a aceitagdo do
consumidor pode influenciar significativamente a
escolha do produto uma vez que a qualidade do produto
esta diretamente relacionada com a sua percepcao
fisioloégica, e a sensa¢do de bem-estar produzida
durante e depois da aplicagio "”. No entanto,
considerando que a avaliagdo sensorial € subjectiva,
juntamente com as observagdes clinicas, uma
avaliagdo da eficacia de uma formulagdo deve ter como
objectivo ser testada em condi¢des de utilizagao reais,
isto ¢, na pele humana por técnicas ndo invasivas. De
acordo com o trabalho a ser realizado utilizando estas
técnicas, quanto maior o numero de pardmetros
envolvidos, mais conclusivos serdo os resultados, uma
vez que estes se complementam .

Assim, o objectivo do presente trabalho foi o de avaliar
aestabilidade fisica e a eficacia clinica da hidratagdo de
formulagdes cosméticas, com base em pantenol, e
contendo ascorbil tetraisopalmitato e a-tocoferol.



Material and Methods
Formulations studied

The gel-cream, a low oil emulsion stabilized by a
hydrophilic polymer, containing 1.0% of panthenol
(FA) was prepared using an acrylate polymer with
active carboxyl groups propylene glycol,
polyglyceryl-10 myristate, triethylhexanoin, diphenyl
dimethicone, glycerin, methyldibromo glutaronitrile
and phenoxyethanol and a solution of sodium
hydroxide for neutralization up to pH 5.5 - 6.0, plus
distilled and deionized water. This formulation was
supplemented with 2.0 % of a-tocopherol acetate (FB),
1.0% of ascorbyl tetraisopalmitate (FC) or both
(FBO).

Preliminary Stability Tests

The formulations FA, FB, FC and FBC were subjected
to preliminary stability tests by centrifugation, pH
determination, and visual evaluation of the
organolepctic characteristics  for 28 days. The
formulations were kept at room temperature and
subjected to heat stress at 45°C, in thermostated
greenhouses with controlled humidity and
photoperiod, model 111FC (Electrolab). The readings
were performed at 7, 14, and 28 day intervals.

Physical Stability Analysis to Determine the
Rheological Behavior

For the physical stability study, the formulations FA and
FBC were kept at room temperature, and subjected to
heat stress at 37°C and 45°C in thermostated
greenhouses with controlled humidity and photoperiod
over a period of 21 days. Next, 0.5 grams of the
formulations were collected at 7 intervals in 7 days, over
a period of 21 days and they were subjected to the
rheological behavior determination in a Brookfield Cone
and Plate DV-III digital rheometer, using CP 52 spindle,
viarheograms interpretations, and flow index .

Clinical Study

After approval from the Institutional Ethics
Commission (CEP/FCFRP protocol n® 143/2008), a
total of 25 healthy female subjects were selected after
informed written consent.  Previously defined
selection criteria included age, 20-59 (31.52 + 10.9)
years old and skin types, II to IV according to the
Fitzpatrick scale. The study was conducted according
to the principles outlined in the Declaration of Helsinki
and respective amendments. Volunteers had to fulfill
the following non-inclusion criteria - pregnancy or
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Materiais e Métodos
Formulacoes estudadas

O gel-creme, uma emulsao com reduzido contetido em
oleo, estabilizada por um polimero hidrofilico,
contendo 1,0% de pantenol (FA), foipreparadousando
um polimero de acrilato com grupos carboxilo
propilenoglicol activo, poligliceril-10, miristato de
triethylhexanoin, dimeticona difenilo, glicerina,
glutaronitrile metildibromo e fenoxietanol e uma
solugdo de hidroxido de sodio para neutralizagdo até
pH 5,5-6,0, mais agua destilada e desionizada. Esta
formulagao foi suplementada com 2,0% de a-tocoferol
(FB), 1,0% de ascorbil tetraisopalmitato (FC) ou
ambos (FBC).

Testes preliminares de estabilidade

As formulagoes, FA, FB, FC e FBC foram submetidas a
testes de estabilidade preliminar por meio de
centrifugacdo, a determina¢do do pH, e a avaliagdo
visual das caracteristicas organolépticas, durante 28
dias. As formulacdes foram mantidas a temperatura
ambiente, ¢ submetidas a stress térmico a 45 °C ,
regulados por termostato em estufas com controle do
fotoperiodo e da humidade modelo 111FC (Electrolab).
As leituras foramrealizadasaos 7, 14, ¢ 28 dias.

Andlise de estabilidade fisica para determinar o
comportamento reologico

Para o estudo de estabilidade fisica, as formula¢des FA
e FBC foram mantidas a temperatura ambiente, e
submetidas a stress térmico entre 37 © C e 45 ° C
regulados por termodstato em estufas com humidade
fotoperiodo controlados, durante 21 dias. Em seguida,
0,5 gramas das formula¢des foram colectadas em
intervalos de 7 em 7 dias, durante 21 dias, e foram
sujeitos a determinagdo do comportamento reolodgico
no aparelho Cone Brookfield DV-III redmetro de placa
digital, utilizando o eixo CP 52, obtendo-se assim os
respectivos reogramas e indice de fluxo """,

Estudo Clinico

Ap6s a aprovagao pela Comissio de Etica Institucional
(CEP/FCFRP protocolo n ° 143/2008), um total de 25
mulheres saudaveis com idades entre os 20-59 ( média
31,52 + 10,9) anos de idade, foram selecionados
seguindo critérios de inclusdo previamente definidos,
pertencentes aos fototipos Il a IV (Fitzpatrick), apos
consentimento informado. O estudo foi conduzido de
acordo com os principios enunciados na Declaragao de
Helsinquia e respectivas emendas. Os voluntarios
tinham de cumprir os seguintes critérios de ndo-
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lactation, history of previous adverse reactions to
cosmetics, use of drugs likely to produce abnormal
cutaneous response, localized or generalized
dermatological diseases, and excess hair in areas under
study.

Twenty minutes after acclimation in a controlled
temperature (21-22 °C) with relative  humidity
(45-55%), objective measurements using non-
invasive techniques were  performed  before
application and then 3 hours after the formulations FA
and FBC had been applied on the volunteers' face. 50ul
of the formulations were applied in an area of 25¢cm? in
the malar region, randomly, on the left and right side of
the face of the volunteers.

Sensory Evaluation

Following application of the formulations, volunteers
received a sensory evaluation quiz to be scored
according to the following quality parameters:
immediate sensation to touch, feel of the skin after 5
minutes, spreadability, smoothness, skin firmness, and
purchase intent. The score was graded as: 1 —Bad; 2 —
Regular; 3 — Good; 4 — Very good; for all the
parameters above .

Efficacy Evaluation using biophysical and skin
imaging techniques

The volunteers' skin was initially characterized with
the use of two pieces of equipment - the Sebumeter SM
810, which measures the skin's lipid casual content (ug
/em2) using the photometric method; and the PH 900
Skin pH meter which directly measures the skin's pH,
both from Courage Khazaka, Electronic GmbH,
Germany. For the clinical efficacy analysis, before
application and 3 hours after the formulations were
applied, measurements were taken for the water
content of the stratum corneum. This was done using a
Corneometer” CM 825 (Courage Khazaka, Electronic
GmbH, Germany), which is based on capacitance
measurement of a dielectric medium and is expressed
in arbitrary units (UA's). The transepidermal water loss
(TEWL) measurement was carried out with a
Tewameter” TM 210 (Courage Khazaka, Electronic
GmbH, Germany), which measures the percentage
relative humidity at the skin surface. Ituses a sensing
electrode encased in a chimney, based on the principles
described by Adolf Fick 1885. The values are
registered in g/m>h. The skin microrelief was
determined using a Visioscan” VC 98 (Courage
Khazaka, Electronic GmbH, Germany), which
qualitatively and quantitatively evaluates the skin's
characteristics such as wrinkle depth (Rt), using optical
profilometry with a UVA-light video camera. The
measurements of the stratum corneum water content
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inclusdo - gravidez ou lactagdo, historia de anteriores
reac¢Oes adversas aos cosméticos, uso de
medicamentos susceptiveis de produzir resposta
cutanea anormal, localizada ou generalizada doengas
dermatologicas, e excesso de pélos nas areas sob
estudo.

Vinte minutos depois da aclimatagdo a temperatura
(21-22 ° C) e humidade relativa (45-55%) controladas,
foram realizadas medi¢des objetivas, usando técnicas
ndo invasivas antes e apos 3 horas de uma unica
aplicacdo das formulagdes FA ¢ FBC no rosto dos
voluntarios. Foram aplicados 50 ul das formulag¢des na
regido malar (&rea de 25 cm?), aleatoriamente no lado
esquerdo e direito da face dos voluntéarios.

Avaliagdo sensorial

Apods a aplicagdo das formulacdes, os voluntarios
receberam um questionario de avaliagdo sensorial para
ser pontuados de acordo com os seguintes parametros
de qualidade: sensacgdo imediata de toque, sensagao na
pele apdés 5 minutos, espalhabilidade, suavidade,
firmeza da pele, e inten¢ao de compra. A pontuagao foi
classificada como: 1 - Mau, 2 - Regular; 3 - Bom, 4 -
Muito bom, para todos os parametros acima "”.

Avaliagdo da eficacia utilizando técnicas biofisicas e
deimagem dapele

Para a andlise de eficécia clinica, antes e depois de 3
horas ap6s a aplicacdo das formulagdes, a pele dos
voluntarios foi caracterizada com a utilizacdo de dois
equipamentos - o Sebumeter SM 810, que mede o teor
de lipidos da pele (ng / cm2) utilizando o método
fotométrico, ¢ o PHY00 potenciométro que mede
directamente o pH da pele, da Courage Khazaka,
Electronic GmbH, Alemanha.. As medi¢des para o
conteudo de 4agua do estrato cérneo, foram realizadas
usando Corneometer CM ® 825 (Courage Khazaka,
Electronic GmbH, Alemanha), que se baseia na
medi¢do de capacitincia de um meio dieléctrico,
expresso em unidades arbitrarias (UA). A perda de
agua transepidérmica medigdo (TEWL) foi calculada
através do Tewameter ® TM 210 (Coragem Khazaka,
Electronic GmbH, Alemanha), que mede a
percentagem relativa de humidade na superficie da
pele, utilizando um eléctrodo sensor encerrado numa
camara aberta, com base nos principios descritos por
AdolfFick em 1885, sendo os valores registados em g /
m? h. O microrrelevo da pele foi determinado
utilizando o Visioscan ® VC 98 (Coragem Khazaka,
Electronic GmbH, Alemanha), um sistema de
perfilometria dptica com camara de video e luz UVA,
que avalia qualitativa e quantitativamente
caracteristicas topograficas da pele, como a
profundidade das rugas (Rt). As medigdes do teor de



were taken below the eyes, the transepidermal water
loss in the region adjacent to the nose and the skin
microrelief in the lateral region of the face. The
experimental data from the formulations' effects on
human skin after application were analyzed using the
Friedman nonparametric for normal distribution and
the Friedman parametric analysis of variance test for
the sensory evaluation. Further analysis was carried
out using the Tukey test. The above tests were
performed using statistical software (GMC, Brazil),
developed by Maia Campos (2002). Differences were
accepted as statistically significantat p <0.05.

Results and Discussion
Preliminary Stability Tests

All formulations were subjected to centrifugation, 24
hours after preparation, and none presented phase
separation.

Following the centrifugation test, formulations were
subjected to room temperature and to heat stress at
45°C for 28 days. Samples were collected at 7, 14 and
28 days intervals, and solubilized at 10% with distilled
water for the pH measurements. All formulations were
relatively stable as there were no significant changes in
pH which was maintained at between 5.42 and 5.65, an
ideal range for the formulations.

During the 28-day period both the formulations which
were maintained at room temperature and at 45°C,
were visually examined and showed adequate stability
for all parameters - odor, color, phase separation, and
homogeneity.

Physical Stability Analysis to Determine the
Rheological Behavior

The rheological behavior was determined by analyzing
the rheograms (Figures 1, 2 and 3), and the flow index
(Figure 4).

The rheograms analysis (Figures 1, 2 and 3) shows that
FA and FBC formulations exhibited low rheogram
variations when submitted to room temperature and to
heat stress at 37°C, and 45°C over 21 days, suggesting
good physical stability.

Regarding the flow index analysis (Figure 4), all
formulations presented values below 1.0. Therefore,
they have proven to have pseudoplastic characteristics,
which is of real interest for the cosmetic formulations.
Thus, with the combined analysis of all rheological
parameters, it can be concluded that the FA and FBC
formulations showed physical stability “” and
therefore, were selected for the clinical studies.
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agua do estrato corneo foram efectuadas na regido
periocular, a perda de agua transepidérmica, na regido
adjacente ao nariz e, o microrrelevo na regiao lateral da
face. Os dados dos efeitos das formula¢des na pele
humana ap0s a aplicacdo, foram analisados utilizando
o teste nao paramétrico de Friedman, para avaliagdo da
normalidade da amostra ¢ a andlise de variancia para a
avaliagdo sensorial, seguida pelo teste suplementar de
Tukey. Os testes acima foram realizados utilizando o
software estatistico (GMC, Brasil), desenvolvido por
Maia Campos (2002). As diferencas foram aceites
como estatisticamente significativas com p <0,05.

Resultados e Discussao
Testes preliminares de estabilidade

Todas as formulacdes foram submetidas a
centrifugacdo, 24 horas apés a preparacdo, € nenhuma
apresentou separagao de fases.

Ap6s o teste de centrifugacao, as formulagdes foram
submetidas a temperatura ambiente ¢ ao stress térmico
a45 ° C durante 28 dias. As amostras foram recolhidas
com 7, 14 ¢ 28 dias de intervalo, ¢ solubilizadas (10%)
em agua destilada, para as medi¢des de pH. Todas as
formulagbes foram relativamente estaveis, uma vez
que nao houve alteragdes significativas no pH, que era
mantido entre 5,42 e 5,65, uma gama ideal para as
formulagdes.

Durante o periodo de 28 dias, ambas as formulagdes,
mantidas a temperatura ambiente ¢ a 45 ° C, foram
examinados visualmente mostrando uma estabilidade
adequada para todos os parametros - odor, cor,
separagao de fases, e a homogeneidade.

Andlise de estabilidade fisica para determinar o
comportamento reologico

O comportamento reoldgico foi determinado através
da analise dos reogramas (Figuras 1, 2 ¢ 3), e do indice
de escoamento (Figura4).

A analise dos reogramas (Figuras 1, 2 e 3) mostra que as
formulagdes FA e FBC exibiram reogramas com
ligeiras varia¢cdes quando submetido a temperatura
ambiente e ao stress térmico a 37 °Cea45°C, nos 21
dias, sugerindo que boa estabilidade fisica. No que diz
respeito a analise do indice de escoamento (Figura 4),
todas as formulag¢des apresentaram valores abaixo de
1,0. A existéncia de caracteristicas pseudoplasticas foi
assim, demonstrada, o que ¢ de grande interesse para as
formulag6es cosméticas.A analise combinada de todos
0s parametros reoldgicos, permite concluir que as
formulagdes FA ¢ FBC mostraram estabilidade fisica
(13) sendo , portanto, as seleccionadas para estudo
clinico.
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Figure 1 - Rheograms of formulations FA and FBC, when stored at room temperature, for 0, 7, and 21 days (A, B and C,

respectively).

Figura 1- Reogramas das formulagdes FA e FBC, quando armazenados a temperatura ambiente, durante 0, 7, ¢ 21 dias (A,

B e C, respectivamente).
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Figure 2 - Rheograms of formulations FA and FBC, when stored at 37°C temperature, for 0, 7, and
21 days (A and B, respectively).

Figura 2 - Reogramas das formulagdes FA e FBC, quando armazenado a 37 ° C de temperatura,
durante 0,7, e21 dias (A e B, Respectivamente).
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Figure 3 - Rheograms of formulations FA and FBC, when stored at 45°C temperature, for 0, 7, and
21 days (A and B, respectively).
Figura 3 - Reogramas das formulagdes FA e FBC, quando armazenado a 45 ° C de temperatura,
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The FBC formulation obtained the highest rank in the
sensory analysis compared to the FA formulation.
However, only "smoothness" was statistically
significant, with a 5% significance level for the one-
tailed test (Figure 5). Moreover, the FBC formulation
demonstrated 20% higher preferability regarding the
purchase intent, compared to the FA formulation, as
shown in Figure 6.
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Figura S - Avaliacdo sensorial da FA e formulagdes FBC.
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Figure 4 - Flow index values of the FA and FBC
formulations in the initial time, and after 7, 14, 21, and 28
days of room temperature storage.

Figura 4 - Valores de indice de fluxo das formulacdes FA e
FBC no tempo inicial, e apés 7, 14, 21 e 28 dias de
armazenamento a temperatura ambiente.

Avaliagdo sensorial

A formulacdo FBC obteve a classificagdo mais alta na
analise sensorial em relagdo a formulagdo FA.
Contudo, apenas o item "suavidade" foi
estatisticamente significativo, com um nivel de
significancia de 5% para o teste uni-cauda (Figura 5).
Além disso, a formulagdo FBC demonstrou uma
preferéncia em relacdo a intengao de compra superior a
20%, quando comparado com a formulacdo FA, como
se verificana Figura 6.

Smoothness
Feel of the skin after 5 minutes

|- .

2

Score
Score

1 Ly

0 0 r r
FA FBC FA FBC

Figure 6 - Purchase intent for the FA and FBC formulations.
* significantly different from formulation FA (p<0.05).
Figura 6 - Intengao de compra para a FA e formulacdes FBC.
* Significativamente diferente da formulagdo FA (p <0,05).
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Efficacy Evaluation using biophysical and skin
imaging techniques

During the first stage of the study, volunteers were
characterized by a Sebumeter SM 810. The normal skin
casual sebum for the population under study have shown
an average of 58.21 + 19.79 (ug /cm?). The huge
variation in this data results from inter-individual
differences. Therefore, when considering the values
individually, four volunteers had values well above the
average, and one was well below. However, when
considering the parameters analyzed afterwards, there
were not many differences, thus, suggesting an
individual skin characteristic, without compromising
the hydrolipidic balance .

Conversely, the average skin pH of the volunteers was
equal to 5.03 +0.60, which is within the normal pH range
(between acidic and neutral), with a small variation
range, thus reaffirming that the population under study
has normal skin type.

The stratum corneum water content results (Figure 7A)
demonstrated a significant increase after 3 hours of
application of both formulations, when compared to the
baseline. However, when comparing the formulations
FA and FBC after 3 hours of application, there were no
statistically significant differences. This suggests that
the formulation containing vitamins does not necessarily
increase the stratum corneum aqueous content, which
may be caused by the use of panthenol *”. However,
when we analyze the TEWL (Figure 7B), a decreasing
trend was observed after 3 hours of application of both
formulations which suggests that they have a positive
effect on skin barrier function. However these
differences were not statistically significant.
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Avaliagdo da Eficacia usando técnicas de imagem
biofisicos e da pele

Durante a primeira fase do estudo, os voluntarios foram
caracterizados por um Sebumeter SM 810. O sebo casual
normal para a populagdo em estudo apresentou uma média
de 58,21 £ 19,79 (mg / cm ?). A grande variagdo registada é
um resultado das diferengas inter-individuais. Considerando
os valores individualmente, encontrdmos quatro voluntarios
com valores bem acima da média, € um abaixo da média.
No entanto, tendo em consideragdo os restantes parametros
analisados , ndo encontramos muitas diferencas, sugerindo
uma caracteristica da pele individual, sem comprometer o
equilibrio hidrolipidico "*.

Por seu lado, o pH da pele média dos voluntarios foi igual
a 5,03 £0,60, a qual estd dentro do intervalo de pH normal
(entre acido e neutro), com um pequeno intervalo de
variagdo, o que confirma que a populagdo em estudo tem
um tipo de pele normal.

Os resultados do conteudo de agua do estrato corneo
(Figura 7A), demonstraram um aumento significativo
apos 3 horas de aplicagdo de ambas as formulagdes,
quando comparados com os valores basais. No entanto,
ao fim de 3 horas, ndo encontramos a mesma situacao
comparando FA e FBC, uma vez que aqui ndo
encontramos diferengas estatisticamente significativas.
Isto sugere que a formulagdo que contém vitaminas nao
aumenta necessariamente o conteiido aquoso do stratum
corneum, e que tal pode ser atribuido ao pantenol "”. No
entanto, quando se analisa a TEWL (Figura 7B),
observamos uma tendéncia para a diminui¢ao , ao fim das
3 horas ap6s a aplicacdo de ambas as formulagdes, o que
sugere um efeito positivo sobre a fungdo de barreira para
ambas as formulacdes. Contudo, estas diferencas nao
foram estatisticamente significativas.
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Figure 7 - (A) Stratum corneum aqueous content, and (B) transepidermal water loss (TEWL) from the volunteers'
faces, 3 hours before and after applying the formulations. * significantly different from baseline values (p<0.05).

Figura 7 - (A) teor aquoso do Stratum corneum, ¢ (B) perda de agua transepidérmica (TEWL) da face dos
voluntérios, 3 horas antes e apds a aplicag@o das formulagdes. * Significativamente diferente dos valores basais (p

<0,05).
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The "Rt" parameter (Figure 8), which indicates the
skin's roughness, since it is related to wrinkle depth,
was used to analyze the skin's microrelief. A decrease
in the Rt values (although not significant) was
observed 3 hours after both formulations were
applied. This signals a slight reduction in wrinkle
depth at the study's site, thus, suggesting an
improvement in both the skin texture, and its
smoothness.
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Conclusions

Stability studies indicate that the formulations under
observation have shown an acceptable level of
stability according to the physical aspects considered
which are very important in the development of
topical formulations. The formulation containing
panthenol, vitamin C and vitamin E derivatives was
preferred in the sensory evaluation in terms of
purchase intent and smoothness, and, in general,
obtained higher scores related to the other sensory
parameters compared to the formulation containing
only panthenol.

In the clinical efficacy studies, both formulations
significantly improved skin hydration and reduced
transepidermal water loss by protecting the skin
barrier function. In addition, they also demonstrated
improvement in the skin microrelief, but these results
were not statistically significant.
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Cosmetics Containing Vitamins C and E
Formulagées Cosméticas Contendo Vitaminas C e E

Relativamente a analise do microrrelevo da pele,
através do parametro "Rt" (Figura 8), um indicador da
irregularidade da pele, uma vez que esté relacionada
com a profundidade de rugas, observou-se também
uma tendéncia para a diminui¢do de Rt , embora ndo
de forma significativa, 3 horas apos a aplicagdo de
ambas as formula¢des, sugerindo uma ligeira redugao
na profundidade das rugas no local do estudo, e
portanto, uma melhoria da textura e da suavidade da
pele.

Figure 8 - Rt values related to the wrinkles depth in a
pre-determined region of the volunteers' face 3 hours
before (left bars) and after (righ bars) applying the
formulations.

Figura 8 - valores de Rt relacionados com a
profundidade de rugas de uma determinada regiao da
face dos voluntarios 3 horas antes (barras da
esquerda) e depois (barras a direita) da aplicagdo das
formulagdes.

Conclusoes

Os estudos de estabilidade mostraram que as
formula¢des estudadas evidenciaram uma
estabilidade aceitavel de acordo com os aspectos
fisicos que sdo considerados cruciais para o
desenvolvimento de formula¢des topicas. A
formula¢do contendo pantenol, vitamina C e
derivados de vitamina E foi preferida na avaliacdo
sensorial em termos de intencdo de compra e
suavidade, e, em geral, obteve valoracdes mais
elevadas para os outros parametros sensoriais, quando
comparada com a formulagdo contendo apenas
pantenol.

Nos estudos de eficacia clinica, ambas as formula¢des
melhoraram significativamente a hidratagao da pele e
reduziram a perda de agua transepidérmica,
protegendo a funcao de barreira da pele, evidenciando
também uma melhoria do microrrelevo da pele,
embora estes resultados ndo tenham sido
estatisticamente significativos.
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