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Abstract

Cosmetics with anti-aging effects using ingredients of sustainable origin are increasing in the cosmetic market. This
study aimed to evaluate the physical-mechanical and sensory properties and immediate clinical efficacy of cosmetic
formulations with ingredients from natural sources to which were added or not (vehicle only) ascorbic acid (AAS) or
ascorbyl tetraisopalmitate (ATIP). The preliminary stability, physical-mechanical properties, rheology texture profile,
and sensory analysis were performed. In addition, immediate clinical effects in terms of skin hydration, transepidermal
water loss (TEWL), and skin microrelief were investigated on the forearms and in the faces of nineteen subjects by non-
invasive biophysical and skin imaging techniques. There were slight changes in the formulations with AAS submitted
to thermal stress, but they were stable under ambient temperature. All formulations were effective in skin hydration.
Serums and gel cream with ATIP decreased TEWL but did not significantly change the microrelief parameters. The
serum achieved good sensory acceptance and parameters were correlated to those obtained by the texturometer. The
best performance was from serum with ATIP, whereas gel cream was not well accepted. Therefore, results showed a
correlation between physical-mechanical and sensorial properties, in addition to better stability and acceptance of the
fat-soluble form of vitamin C.
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Resumo

Cosméticos antiaging com ingredientes naturais de origem sustentavel sdo crescentes no mercado cosmético. Esse
trabalho teve por objetivo avaliar as propriedades fisico-mecanicas e sensoriais e a eficacia clinica imediata de formulagdes
cosméticas a base de ingredientes de origem natural, nas formas de sérum e de gel creme, acrescidas ou ndo (veiculo) de
acido ascorbico (AAS) ou tetraisopalmitato de ascorbila (TIPA) Foram avaliadas estabilidade preliminar, propriedades
fisico-mecanicas através de perfis de textura e reologia, analise sensorial e eficacia imediata nos antebragos e face de
dezenove participantes, analisando hidratagdo, perda transepidérmica de agua (TEWL) e microrrelevo cutineo, por
técnicas ndo invasivas incluindo a imagem da pele. Houve leves alteracdes nas formulacdes com AAS submetidas ao
estresse térmico, sendo estaveis sob temperatura ambiente. As formulagdes foram eficazes na hidratagdo da pele e os
séruns e gel creme que continham TIPA diminuiram a TEWL, mas ndo alteraram significativamente os parametros do
microrrelevo. O sérum obteve boa aceitagdo sensorial, com parﬁrnetros correlacionados aos obtidos pelo texturometro,
sendo o sérum com TIPA melhor avaliado, enquanto que o gel creme néao foi bem aceito. Portanto, os resultados obtidos
mostraram relacao entre caracteristicas fisico-mecanicas e sensoriais, além da melhor estabilidade e aceitagdo da forma
lipossoltivel da vitamina C.
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Introduction

Antiaging, minimizing skin changes caused by aging or
photoaging, is one of the most desired characteristics
for some cosmetic consumers. Products claiming
antiaging effects intend to act in the improvement of
skin hydration and skin pigmentation pattern while
potentially reducing expression lines. Antioxidants
compounds have been added to cosmetic anti-
aging formulations due to their reductive properties,
neutralizing reactive oxygen species and minimizing
the damage that could be caused to DNA and protein
molecules (1).

Among the main antioxidants used is ascorbic acid or
vitamin C, which also acts as an essential cofactor in the
enzymatic reaction of collagen synthesis, and improves
overall skin appearance (2-5). However, ascorbic acid
can exhibit instability in the presence of oxygen, high
temperatures, light, and high pH. Formulations contain-
ing ascorbic acid may lose their antioxidant potential,
as well as undergo visible changes over time, especially
in colour (2,6).

Because of their higher stability, some formulations
have different forms of vitamin C, such as the fat-solu-
ble derivative ascorbyl tetraisopalmitate, whose appli-
cations and stability has been described in studies and
has shown proven efficacy as a precursor of vitamin
C, offering the same positive effects and other benefits
related to penetration and hydration (7). However, in
order to increase the production of collagen, it is nec-
essary to have the vitamin in its free form. Therefore,
there must be a mechanism of hydrolysis of the com-
pound after penetration, which may imply a partial use
of the substance, as the conversion might not be suf-
ficiently effective.

There has been a search for more natural and biocom-
patible products in the cosmetic market, those which
are composed of ingredients of natural or sustainable
origin and present a pleasant cosmetic form, since the
sensory perception influences on the purchase and use
(8). In this context, serums have had high adhesion
by the consumer due to their practical application, as
they usually have good spreadability, fast absorption,
and low stickiness (9). This study aimed to evaluate the
physical-mechanical and sensory properties and imme-
diate clinical efficacy of cosmetic formulations based
on ingredients from natural sources in the form of se-
rum and gel cream to which were added or not (vehicle
only) ascorbic acid (AAS) or ascorbyl tetraisopalmitate
(ATIP).

Texture and clinical efficacy of Vit C cosmetics
Textura e eficacia clinica de cosméticos com Vit C

Introducao

Antienvelhecimento ¢ um dos apelos mais desejados
para o consumidor de cosméticos, o qual consiste
em minimizar as alteragdes da pele causadas pelo
envelhecimento ou fotoenvelhecimento. Os produtos
que reivindicam efeitos antienvelhecimento visam atuar
na melhoria do padrao de hidratacdo e pigmentagdo da
pele, enquanto podem reduzir as linhas de expressdo.
Os antioxidantes sdo compostos que vem sendo muito
adicionados em formulagdes cosméticas antiaging em
funcdo das suas propriedades redutoras, neutralizando
as espécies reativas de oxigénio e minimizando os
danos que poderiam ser causados as moléculas de DNA
e proteinas (1).

Dentre os principais antioxidantes adicionados estd o
acido ascorbico ou vitamina C, que também age como
cofator essencial na reacdo enzimatica de sintese de
colageno, promovendo a melhora da aparéncia geral
da pele (2-5). No entanto, pode apresentar instabilidade
na presenga de oxigénio, altas temperaturas, luz ¢ pH
elevado, e as formulagdes que o contém podem perder
seu potencial antioxidante, assim como sofrer alteragdes
visiveis ao longo do tempo, especialmente na cor (2,6).
Algumas formulacdes tém formas derivadas da
vitamina C, por apresentarem maior estabilidade, como
o derivado lipossoluvel tetraisopalmitato de ascorbila,
que ja teve suas aplicacdes e estabilidade descritas em
estudos, mostrando eficacia comprovada como um
precursor da vitamina C, com os efeitos dessa e outros
beneficios relacionados a penetragdo e hidratagdo (7).
Entretanto, para que haja aumento da produgdo de
colageno, é necessaria a presenca da vitamina na forma
livre. Por isso, deve haver um mecanismo de hidrolise
do composto apos a penetragdo, o que pode implicar em
um aproveitamento parcial da substancia, uma vez que
a conversdo pode nido ser efetiva o suficiente.

No mercado cosmético ha uma busca por produtos mais
naturais ¢ biocompativeis, os quais sdo compostos por
ingredientes de origem natural ou sustentavel, e com
forma cosmética agradavel, uma vez que a percepgao
sensorial influencia na compra e uso (8). Nesse con-
texto, os séruns tém tido alta aderéncia pelo consum-
idor, devido a praticidade de aplicacdo, uma vez que
apresentam boa espalhabilidade, rapida absorc¢do e
baixa pegajosidade (9). Este estudo teve por objetivo
avaliar as propriedades fisico-mecanicas e sensoriais ¢
a eficacia clinica imediata de formula¢des cosméticas a
base de ngredientes de origem natural, nas formas de
serum ¢ de gel creme, adicionadas ou ndo (veiculo) de
acido ascorbico (AAS) ou tetraisopalmitato de ascor-
bila (TTPA).
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Material and Methods

The studied formulations are described in the Table 1.
More than 97% of the composition of the developed ve-
hicles were ingredients of natural or sustainable origin.
The gel cream (GC) and serum (SE) cosmetic forms
had the same aqueous phase and thus mostly the same
composition. Formulations were evaluated as vehi-
cle (without active ingredients) and with ATIP or with
AAS, incorporated at 2%.

Formulations’ characterization

stability tests

and  preliminary

Formulations were submitted to centrifugation using
a centrifuge test (CentiBio® 80-2B, Biovera, Brazil)
to evaluate the occurrence of phase separation. Rheo-
logical analysis of formulations was performed using
a cone and plate type digital rheometer (DV-III®, AM-
ETEK Brookfield Middleboro, MA, USA), with 0.500
g of formulation in each analysis, obtaining apparent
minimum viscosity, flow and consistency indexes, and
thixotropy values. The texture profile was studied from
spreadability, texture and hardness tests obtained with
a texturometer (TA.XT/Plus®50, Extralab, Itatiba, SP,

Material e Métodos

As formulagoes estudadas sdo descritas na Tabela 1,
sendo que mais de 97% da composi¢ao dos veiculos
desenvolvidos eram ingredientes de origem natural ou
sustentdvel. As formas cosméticas gel creme (GC) e
serum (SE) tiveram a mesma fase aquosa e, assim, a
maior parte da composicdo em comum. As formulacdes
foram avaliadas na forma de veiculo (sem ingredientes
ativos) e com TIPA ou AAS, incorporados a 2%.

Caracterizagdo e testes de estabilidade preliminar das
formulagoes

As formulagdes foram submetidas a um teste de cen-
trifugacdo em centrifuga (CentiBio® 80-2B, BioVera,
Brasil) para avaliar ocorréncia de separacao de fases.
A analise reoldgica das formulacdes foi realizada no
digital redmetro tipo cone e placa (DV-III* AMETEK
Brookfield, Middleboro, MA, EUA), com 0,500 g de
formulacdo em cada andlise, obtendo valores de vis-
cosidade aparente, indices de fluxo e de consisténcia e
tixotropia. O perfil de textura foi estudado com testes de
espalhabilidade, textura e dureza, feitos no texturomet-
ro (TA.XT/Plus®50, Extralab, Itatiba, SP, Brasil), que

Table 1 - Composition of studied formulations: GC, GC-AAS, GC-ATIP, SE, SE-AAS and SE-ATIP
Tabela 1 - Composi¢ao das formulagdes estudadas: GC, GC-AAS, GC-TIPA, SE, SE-AAS ¢ SE-TIPA

Composition/ : : Formulations/
s i Supplier/ i F lacs
Composicao ] Fornecedor i \ | ormulagoes \ \
I I GC-ATIP / SE-ATIP /
(INCI Name) ! ! GC | GC-AAs | GC-TIPA ' SE | SE-AAs | SE-TIPA
Hydroxyethylcellulose ! Galena® ! v o v oo v o v o v oo v
Xanthan gum ! CP Kelco® 222
Disodium EDTA | Mapric® A A A
Sodium metabisulfite Mapric® R A
Propylene glycol ~, Nikkol®Galena® ; ¥ ' v 1 v 1 v 1 v 1 V¥
Glycerin : Mapric® R A A s
CI3-15 Alkane i Neossance®/Galena® | v ' v 1 v 1 ! !
Steareth-2 | Croda® LY v ! :
Steareth-21 | Croda® A ! !
Butylated | - i I I ] i i
v 1 v 1 v 1 1 1
hydroxytoluene i Mapric i ! : ! ' '
Xvlityl Sesquicaprylate | Chemyunion® : v ! v ! v ! v ! v ! v
Aqua : - LY
Polyglyceryl-10 | : : : : |
Myristate \ . o ! ] ] ] i 1
. " ' Nikkol®/Galena® | v 1 v 1 v 1 v 1 v O v
Triethylhexanoin, | | ! ! ! ! !
Glycerin, Water ! ] ] ] i i 1
Ascorbyl ! . . ® | : : : | :
) . I Nikkol®/Galena® ! I Y I v
Tetraisopalmitate ! A i 1 " i
Ascorbic acid ! Galena® ! L v : LY
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Brazil), which provides time-dependent power graphs
(10). The spreadability test (“TTC Spreadability Rig”)
provided results of firmness and work of shear, the
texture test (A/BE-d45 “Back extrusion Rig 45 mm
DISC") indicated parameters of firmness, consistency,
cohesiveness and viscosity index, and the hardness test
(“P/45C” Penetration conical probe) resulted in hard-
ness, cohesiveness and stickiness values.

The formulations were GC (vehicle gel cream), GC-
AAS (gel cream with AAS), GC-ATIP (gel cream with
ATIP), SE (vehicle serum), SE-AAS (serum with AAS)
and SE-ATIP (serum with ATIP). These were submitted
to a preliminary stability study, stored at temperatures
of 25 °C and 45 °C, and measuring pH (Tecnal® TEC-
3MPp, Tecnopon, Piracicaba SP, Brazil) and rheology,
as well as visually evaluating organoleptic characteris-
tics (appearance, colour, odour), for 14 days.

Study Participants

Nineteen female subjects, aged from 39 to 55 years
(medium of 46.3 £ 4.6 years old), Fitzpatrick skin
phototype II and III, were enrolled and signed a free
and informed consent form. The study was approved
by the Ethics Committee of the Faculty of Pharma-
ceutical Sciences - University of Sao Paulo (CAAE:
84599418.8.0000.5403). The subjects were divided
into three balanced groups with average baseline hy-
dration measurements in the malar region of the face
approximately equal between them.

Methodology

Sensory analysis and immediate efficacy tests were per-
formed in the clinical studies. In the sensory analysis,
seven randomized areas of 4 cm? of the inner part of the
forearms were studied for all formulations (GC, GC-
AAS, GC-ATIP, SE, SE-AAS and SE-ATIP) according
to the participants' perception after the application (20
pL) of formulations in each determined region of the
forearm, maintaining one clean for control. Question-
naires were graded from one to five (bad, regular, good,
very good and excellent, respectively) and applied to
assess the moisture and soft skin feeling, spreadability,
stickiness, skin touch (immediately after application
and after five minutes), and purchase intention.

For the efficacy tests, each group received the applica-
tion of one of the three serums (SE, SE-AAS or SE-
ATIP) on the entire face (1 g of formulation). Evalua-
tion took place the malar region application, before and
two hours after application, as well as all areas and on
the forearm in those areas used for sensory analysis.
The stratum corneum water content was measured in
five replicates (Corneometer® TMCM 825, Courage

Texture and clinical efficacy of Vit C cosmetics
Textura e eficacia clinica de cosméticos com Vit C

fornece graficos de forga em funcgdo do tempo (10). O
teste de espalhabilidade (“TTC Spreadability Rig”) for-
neceu resultados de firmeza e trabalho de cisalhamento,
o teste de textura (A/BE-d45 “Back extrusion Rig 45
mm DISC”), indicou parametros de firmeza, consistén-
cia, coesividade e indice de viscosidade, ¢ o teste de
dureza (probe conico de penetragdo “P/45C”) resultou
em valores de dureza, coesividade e pegajosidade.

As formulagdes GC (gel creme veiculo), GC-AAS (gel
creme com AAS), GC-TIPA (gel creme com TIPA), SE
(serum veiculo), SE-AAS (sérum com AAS) e SE-TIPA
(serum com TIPA) foram submetidas a estudo de esta-
bilidade preliminar, armazenadas em temperatura de 25
°C e em estufa a 45 °C, sendo registrados valores de pH
(Tecnal® TEC-3MPp, Tecnopon, Piracicaba SP, Brazil)
e reologia por 14 dias, além da avaliagdo visual de car-
acteristicas organolépticas (aspecto, cor, odor).

Participantes do estudo

Foram recrutadas dezenove participantes de pes-
quisa do sexo feminino, faixa etaria de 39 a 55 anos
(média de 46,3 £+ 4,6 anos) ¢ fototipos de Fitzpatrick
II e III, que assinaram termo de consentimento livre
e esclarecido. O estudo foi aprovado pelo Comité de
Etica em Pesquisa Clinica da Faculdade de Ciéncias
Farmacéuticas da Universidade de Sao Paulo (CAAE:
84599418.8.0000.5403). As participantes foram dividi-
das em trés grupos equilibrados com medidas basais
médias de hidratagdo na regido malar do rosto aproxi-
madamente iguais entre eles.

Metodologia

Nos estudos clinicos, foram realizadas analises sensori-
ais e testes imediatos de eficacia. Na avaliacdo sensori-
al, foram estudadas sete areas randomizadas de 4 cm? da
parte interna dos antebragos para todas as formulagdes
(GC, GC-AAS, GC-TIPA, SE, SE-AAS ¢ SE-TIPA) de
acordo com a percepcdo das participantes apés a apli-
cacdo (20 pL) das formulagdes em cada regido demar-
cada do antebrago, mantendo uma limpa para controle.
Questionarios foram classificados de um a cinco (ruim,
regular, bom, muito bom e 6timo, respectivamente) e
aplicados para avaliar a sensacdo de hidratacdo e ma-
ciez da pele, espalhabilidade, pegajosidade, sensagdo
ao toque imediata e apds cinco minutos, e intengdo de
compra.

Para os testes de eficacia, cada grupo recebeu a apli-
cacao de um dos trés séruns (SE, SE-AAS ou SE-TIPA)
no rosto todo (1 g de formulagdo) e a avaliagao foi feita
na regido malar, antes e apds duas horas da aplicacao,
nas mesmas areas do antebraco usadas para a analise
sensorial. O contetido aquoso do estrato corneo foi me-
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& Khazaka, Cologne, FRD) and TEWL values were
obtained in triplicate (Tewameter® TM210, Courage
& Khazaka, Cologne, FRD). Skin microrelief images
were recorded (VisioScan® VC98, Courage & Kazaka,
Cologne, FRD) and analysed for parameters which
describe the skin surface (SELS - Surface Evaluation
of Living Skin): SEr (roughness), SEsc (desquama-
tion), SEw (number and width of wrinkles) and SEsm
(smoothness).

Data analysis and Statistics

All statistical analysis had a 95% confidence interval
and the data sets were analysed for normality before
defining which statistical tests were applicable in each
case. For rheology, texture, and pH data, unidirectional
and Tukey analysis of variance tests, or Kruskal-Wallis
non-parametric followed by Dunns, were applied. For
clinical study data sets, the t-test was used for para-
metric and the Mann-Whitney test for non-parametric
analysis.

Results and Discussion

In the preliminary centrifugation test, all formulations
were unchanged. GC and SE vehicle formulations, and
these added with ATIP, had an initial mean pH of 5.4,
whereas those containing AAS had pH values of 3.3,
on average, due to the acidic characteristic of the active
substance.

The decision was made to not adjust the pH of the AAS
formulations to avoid instability seen in preliminary
tests with pH adjustments made. Thus, the formulation
was recommended for night use only.

At rheological characterization, the shear stress curves
(Figure 1) showed higher shear stress for the GC for-
mulations, indicating higher viscosities than those of
the serums. This behaviour was confirmed by minimum
apparent viscosity and by the texture test results, in
which the parameters of viscosity index and cohesive-
ness were higher for GC and GC-AAS, intermediate for
GC-ATIP, and the lowest were found for the serums,
with values very close to each other. In addition, both
the consistency index from rheology and the firmness
and consistency from texture test indicated higher val-
ues for the gel cream comparing to the serum. Hyster-
esis areas were the same and quite low, indicating the
polymers’ intrinsic characteristic of low thixotropy,
since both xanthan gum and hydroxyethyl cellulose
have pseudoplastic behaviour, with great ease of vis-
cosity recovery once shear stress is no longer applied
(11,12).

In the stability study by thermal stress, formulations

94

dido (Corneometer® TMCM 825, Courage & Khazaka,
Cologne, RFA), em cinco réplicas, e valores de TEWL
foram obtidos (Tewameter® TM210, Courage & Khaza-
ka, Cologne, RFA) em triplicata. As imagens de micro-
rrelevo cutaneo foram registradas (VisioScan® VC98,
Courage & Khazaka, Cologne, RFA), e analisadas com
relagdo aos parametros que descrevem a superficie da
pele (SELS - Surface Evaluation of Living Skin): SEr
(rugosidade), SEsc (descamacdo), SEw (numero e lar-
gura das rugas) e SEsm (suavidade).

Analise de dados e Estatistica

Todas as analises estatisticas tiveram 95% de intervalo
de confianca e os conjuntos de dados foram analisados
com relagdo a normalidade antes de definir quais os
testes estatisticos aplicaveis em cada caso. Para dados
de reologia, textura e pH, foram aplicados os testes de
analise de variancia unidirecional e Tukey, ou o nao-
paramétrico de Kruskal-Wallis seguido de Dunns. Em
dados do estudo clinico, foi utilizada a analise do t-test
para dados paramétricos, e Mann-Whitney test para da-
dos ndo-paramétricos.

Resultados e Discussio

Nos testes de estabilidade preliminar por centrifu-
gacdo todas as formulagdes se mostraram inalteradas.
As formulagdes GC e SE veiculos, e adicionadas de
TIPA, apresentaram pH inicial de 5,4, em média, ja
as que continham AAS tiveram valores de pH de 3,3,
em média, devido a caracteristica acida da substancia
ativa. Optou-se por nao corrigir o pH das formulacdes
de AAS para evitar a instabilidade vista em testes pre-
liminares com corre¢do. Desta forma, a formulacao foi
recomendada apenas para uso noturno.

Na caracterizacao de reologia, as curvas de tensdo de
cisalhamento (Figura 1) mostraram maior tensdo para
cisalhar as formulagdes GC, com viscosidades superi-
ores as dos séruns, comportamento confirmado pelos
resultados de viscosidade minima aparente, e pelo teste
de textura, com os parametros de indice de viscosidade
e de coesividade, em que GC e GC-AAS possuiram os
maiores valores, GC-TIPA, se mostrou intermediario,
e 0s séruns tiveram os menores, com valores bastante
proximos. Além disso, tanto o indice de consisténcia
da reologia, quanto a firmeza e consisténcia do teste
de textura, apontaram valores superiores para o gel
creme em relagdo ao sérum. As areas de histerese foram
bastante baixas e iguais, indicando a caracteristica int-
rinseca dos polimeros de apresentarem baixa tixotropia,
uma vez que tanto a goma xantana, quanto a hidroxi-
etilcelulose, tém comportamento pseudoplastico, com
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Figure 1 - Shear stress curves as a function of shear rate of the studied formulations
Figura 2 - Curvas de tensdo de cisalhamento em funcdo de taxa de cisalhamento das formulagdes
estudadas

Table 2 - Measured pH values in the preliminary stability study of the GC, GC-AAS, GC-ATIP, SE,
SE-AAS and SE-ATIP formulations
Tabela 2 - Valores medidos de pH ao longo do estudo de establidade preliminar das formulagoes
GC, GC-AAS, GC-TIPA, SE, SE-AAS e SE-TIPA

GC-ATIP / SE-ATIP /

GC GC-AAS  Gce.TIPA SE SE-AAS  gE.TIPA
5.47 3.37 5.19 5.38 3.24 5.52
TO 5.43 3.34 5.22 5.39 3.25 5.47
541 3.31 5.22 5.38 3.26 5.45
5.29 - 5.26 5.21 - 543
T7-25°C 5.33 - 5.23 5.27 - 5.40
5.32 - 5.24 5.28 - 543
5.41 - 5.28 5.24 - 5.34
T7-45°C 5.37 - 5.29 5.23 - 5.34
5.32 - 5.29 5.25 - 5.30
5.42 3.33 5.23 5.27 3.32 5.32
T14 -25°C 5.45 3.33 5.22 5.24 3.32 5.31
5.32 3.34 5.23 5.24 3.32 5.30
5.29 3.31 541 5.20 3.27 5.17
T14 - 45°C 5.23 3.31 5.30 5.18 3.27 5.14
5.17 3.32 5.32 5.17 3.29 5.16
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Figure 2 - Comparative results of shear stress curves versus shear rate during the preliminary stability
study of formulations GC (a), GC-AAS (b), GC-ATIP (¢), SE (d), SE-AAS (e) and SE- ATIP (f)
Figura 2 - Resultados comparativos das curvas de tensdo de cisalhamento em funcdo de taxa de
cisalhamento ao longo do estudo de estabilidade preliminar das formula¢des GC (a), GC-AAS (b),
GC-TIPA (c), SE (d), SE-AAS (e) e SE-TIPA (f)

those containing AAS showed a slight colour change
after 14 days, likely due to an initiation of the oxidation
process, and most showed an expected decrease in pH
(Table 2), justified by the high aqueous content and the
influence of temperature on pH (13). The apparent min-
imum viscosity and consistency index both decreased
and there was an increase in flow index in the AAS
formulations under thermal stress, confirming instabil-
ity only under this condition (Figure 2). The SE and
SE-ATIP formulations presented higher stability, and a
similar result was obtained in a study of formulations
containing ATIP, in which vehicle and formulation with
active ingredient did not differ from each other in terms
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grande facilidade de recuperagdo da viscosidade, uma
vez que a tens@o de cisalhamento para de ser aplicada
(11,12).

No estudo de estabilidade por estresse térmico, as
formulagdes que continham AAS apresentaram leve
alteracdo de cor ap6s 14 dias, devido a um provavel
inicio de oxidagdo, ¢ a maior parte delas apresentou
diminuigdo esperada do pH (Tabela 2), justificada pelo
alto contetido aquoso e a influéncia da temperatura no
pH (13). A viscosidade minima aparente e indice de
consisténcia diminuiram e houve aumento do indice
de fluxo nas formula¢des de AAS em estresse térmico,
confirmando instabilidade apenas nessa condigdo



of viscosity and consistency index parameters, which
were kept stable through the preliminary study period
with storage at temperatures of 25 °C and 45 °C (14).

The serum formulations were well accepted, as
shown in Figure 3, which stood out regarding great
spreadability, skin touch, and hydration, with purchase
intentions of 37% for SE, 37% for SE-AAS and 63%
for SE-ATIP. The texturometer spreadability results
confirmed its sensory predictive nature, since SE and
SE-ATIP presented lower work of shear that would
indicate better spreadability, according to the verified
correlation between both parameters (10,15). On the
other hand, the GC formulations did not have good
acceptance, with purchase intention between 5 and
11%. In the hardness test, these formulations presented
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(Figura 2). As formulagdes SE e SE-TIPA apresentaram
maior estabilidade, e um resultado similar foi obtido em
estudo de formulagdes contendo TIPA, em que veiculo e
formulagdo com ingrediente ativo nao se diferenciaram
com relagdo aos parametros de viscosidade e indice
de consisténcia, além de terem se mantido estaveis
durante estudo preliminar com armazenamentos sob
temperaturas 25 °C e 45 °C (14).

Houve boa aceitacao das formulagdes de serum, como
apresentado na Figura 3, que se destacaram com
relacdo a 6tima espalhabilidade, sensacdo ao toque e
hidratacdo, com inten¢do de compra de 37% para SE,
37% para SE-AAS e 63% para SE-TIPA. Os resulta-
dos de espalhabilidade do texturometro confirmaram
o caracter preditivo de sensorial do equipamento, uma
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Skin touch after S
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= SE-AAS
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Figure 3 - Results of the sensory analysis of the studied formulations
Figura 3 - Resultados da avaliacdo sensorial das formulagdes estudadas
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higher values of cohesiveness and stickiness, parameters
that most spoiled sensory perception, as they made it
difficult to spread and absorb into the skin. Thus, the
most viscous formulations had worse spreadability and
stickiness, and this was consistent with other research
findings (16).

Regarding clinical efficacy testing (Figures 4 and 5),
an immediate moisturizing effect was observed on the
forearm for all formulations, with higher values of stra-
tum corneum water content for GC, GC-AAS and SE-
ATIP. The control region and the malar region of the
face remained unchanged. TEWL was reduced in the

vez que SE e SE-TIPA apresentaram baixo trabalho de
cisalhamento, indicativos de melhor espalhabilidade,
de acordo com a correlacdo verificada entre os dois
parametros (10,15). Em contrapartida, os GC ndo tiver-
am boa aceitagdo, com inten¢do de compra entre 5 ¢
11%. No teste de dureza, esses apresentaram valores
superiores de coesividade e pegajosidade, parametros
que mais prejudicaram a percepcao sensorial, por di-
ficultarem a espalhabilidade e absor¢@o na pele. Com
isso, confirmou-se que as formulagdes mais viscosas
apresentaram pior espalhabilidade e pegajosidade, em
concordancia com outros trabalhos (16).
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Figure 4 - Results of the clinical efficacy tests (hydration and TEWL) of the studied formulations on
forearm areas. The measurements were made before any application (baseline or time 0) and after two
hours of applying 20 pL of each formulation in the areas for all nineteen subjects.

Figura 4 - Resultados dos testes clinicos de eficacia (hidratagdo e TEWL) das formulagdes estudadas
nas areas do antebrago. As medicdes foram feitas antes de qualquer aplicacdo (basal ou tempo 0) e ap6s
duas horas de aplicagdo de 20 uL de cada formulagdo nas areas para todas as dezenove participantes.
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Figure 5 - Results of the clinical efficacy tests (hydration and TEWL) of the studied serums on malar
area of the face. The measurements were made before any application (baseline or time 0) and after two
hours of applying on the entire face 1 g of the designated formulation, according to the three groups.
Figura 5 - Resultados dos testes clinicos de eficdcia (hidratacdo e TEWL) dos séruns estudados na
area malar do rosto. As medi¢des foram feitas antes de qualquer aplicagdo (basal ou tempo 0) ¢ apds
duas horas de aplicacao no rosto todo de 1 g da formulag@o determinada, de acordo com os trés grupos.

areas of the forearm in which GC-ATIP, SE, SE-AAS
and SE-ATIP were applied, but no alterations were not-
ed in the malar region. These different results between
the two regions may have occurred due to physiologi-
cal differences between the areas and also due to much
lower basal hydration values in the forearms within
the studied group, which could make moisturizing ac-
tion more pronounced on these areas (17,18). In skin
microrelief analysis, no changes were observed in the
parameters in any region, due to high interindividual
variation. Finally, the serum formulations showed bet-
ter efficacy, mainly on TEWL reduction.

Nos testes de eficacia clinica (Figuras 4 e 5), observou-
se efeito hidratante imediato para todas as formulacdes,
com valores superiores de conteudo aquoso do estrato
corneo para GC, GC-AAS e SE-TIPA. A regido con-
trole e a regido malar do rosto se mantiveram inaltera-
das. A TEWL reduziu nas areas da pele do antebracgo
em que foram aplicadas GC-TIPA, SE, SE-AAS e
SE-TIPA, mas sem alteracao na regido malar. A difer-
enca de efeitos pode ter ocorrido devido as diferencas
fisiologicas entre as regioes estudadas e pelos valores
basais de hidratacdo dentro do grupo estudado terem
sido muito inferiores na pele dos antebracos, fazendo
com que a acao hidratante tenha sido mais pronunciada
nessa regiao (17,18). Na analise do microrrelevo cuta-
neo, nao foram observadas alteracdes dos pardmetros
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Conclusion

Serum presented better stability and sensory percep-
tion, which correlated to physical-mechanical param-
eters, such as spreadability, and serum with ATIP were
evaluated the best because it did not alter formulation’s
properties. The studied formulations were effective in
the immediate hydration and only serums and gel cream
containing ATIP reduced TEWL. In summary, serums
were the cosmetic form that showed the greatest mois-
turizing efficacy and preference for study participants.
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em nenhuma regido estudada, em fungdo da alta vari-
acdo interindividual. Por fim, as formula¢des sérum
mostraram melhor eficacia, especialmente na reducao
da TEWL.

Conclusao

O sérum apresentou melhor estabilidade e percepgao
sensorial, que foi correlacionada aos parametros fisico-
mecanicos, como espalhabilidade, sendo o sérum com
TIPA melhor avaliado, por ndo ter alterado as proprie-
dades da formulagdo. As formulacdes estudadas foram
eficazes na hidrata¢do imediata e somente 0s séruns € o
gel creme contendo TIPA reduziram a TEWL. Em sin-
tese, os seruns foram a forma cosmética que apresentou
maior eficacia hidratante e preferéncia pelos partici-
pantes do estudo.
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