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Abstract

Currently, natural products show an enormous potential for pharmaceutical and cosmetic industries. The goals
of this study were to formulate and to characterise a novel combination of natural products. Formulations were
1) an oil-in-water emulsion, 2) a water-in-oil emulsion and 3) a cleansing solution. Zinc oxide was chosen as an
active ingredient due to its healing properties, and chamomile and aloe vera extracts were chosen due to their
antiseptic, anti-inflammatory and tissue regenerating properties. Organoleptic characteristics, pH, viscosity and in
vitro efficacy for the most common bacteria and yeast of human skin were evaluated. Preliminary and accelerated
stability studies and safety tests were also performed. All optimized products were stable, smooth in texture,
effective against bacteria and yeast, and safe, justifying further studies. Results suggest that these novel products
might be a promising source of natural compounds with soothing and regenerative properties for skin care.
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Resumo:

Atualmente, os produtos naturais apresentam um enorme potencial para as industrias farmacéuticas e cosméticas.
Os objetivos deste estudo foram a formulacdo e a caracterizagdo de trés cosméticos contendo produtos naturais.
As formulagdes foram: 1) emulsdo 6leo-em-agua; 2) emulsdo agua-em-oleo e 3) solugdo de limpeza. O 6xido de
zinco foi escolhido como ingrediente ativo devido as suas propriedades regenerativas e os extratos de aloe vera
e camomila devido as suas propriedades antissépticas, anti-inflamatorias e também regenerativas. Os parametros
avaliados foram as caracteristicas organoléticas, pH, viscosidade e a eficacia in vitro contra bactérias e fungos
comuns em doencas de pele. Foram igualmente efetuados estudos preliminares e acelerados de estabilidade e
seguranca. Todos os produtos demonstraram estabilidade, textura suave, eficacia contra bactérias e fungos e
seguranga, justificando estudos adicionais. Os resultados obtidos sugerem que estes novos produtos poderdo ser
uma fonte promissora de produtos naturais com propriedades calmante e regenerativa para a pele.
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Introduction

Ointment bases may have a great importance in terms
of skin protection and permeation since it is clear that
these topical formulations are actually a major determi-
nant of skin care and dermatological health, also favor-
ing aesthetical appearance, hence retarding skin ageing
(12 In general, these bases can be set in five different
types with distinct physical properties. Specifically,
bases for transdermal drug delivery can be classified in
hydrophobic, absorbent, water-soluble and water-in-oil
(W/O) or oil-in-water (O/W) semi-solid formulations,
with the oil-in-water formulations often used for pre-
paring creams. In this study, we developed three dif-
ferent formulations (O/W emulsion, W/O emulsion and
cleansing solution) with an original combination of
natural products known for their soothing, regenerat-
ing, anti-inflammatory and/or antiseptic properties ¢,
All products were further characterised for organolep-
tic, pH, viscosity and in vitro efficacy against the most
frequent bacteria and yeast in human skin diseases. Pre-
liminary stability studies and safety assessment were
also performed.

Materials and Methods
All reagents were analytical grade.

a) Production of W/O emulsion

A W/O emulsion was prepared by weighing the con-
stituents of the oily phase containing vitamin E acetate
(2.94 - 3.2%, w/v), dimethicone (0.98 - 1.1%, w/v), Dra-
gosan® (1.96 - 6.00%, w/v), lanolin (5.3 - 10.0%, w/v),
cod liver oil (2.7 - 12.55%, w/v) and white petroleum
(19.6 - 21.4%, w/v) 7. These components were melted
in a water bath at 65 °C and slowly mixed. The aqueous
phase included citric acid (0.49 - 0.52%, w/v), water (21
- 23%, w/v), magnesium sulfate (0.98 - 1.1%, w/v), Neo-
lon 950® (0.736%, w/v) and Abiol® (0.3%, w/v), which
were accurately weighed and heated in water bath at 65
°C 710 Afterward, the previous two phases were mixed
for 20 minutes until a homogenous emulsion was formed.
After cooling the temperature to 60°C, chamomile (0.49 -
0.52%, w/v) and aloe vera extracts (4.9 - 5.3%, w/v) were
added *%112, Tn a pre-heated (60 °C) mortar, corn starch
(14.7 - 16.0 %, w/v), titanium oxide (1.5 - 1.6%, w/v) and
zinc oxide (14.7 - 16.0%, w/v) were added 719, after
which the W/O emulsion was homogenized and pack-
aged. Thirteen formulations were prepared according to
Table 1.
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Introducao

Os produtos cosméticos tém uma grande importancia
em termos de protecgdo da pele e permeagao cutinea
uma vez que € claro que as formulagdes topicas sdo, na
verdade, um dos principais determinantes de cuidados
da pele e saude dermatologica, favorecendo a aparéncia
estética e, portanto, poderdo retardar o envelhecimen-
to da pele 2. Geralmente, as bases podem ser de cin-
co tipos diferentes com propriedades fisicas distintas.
Mais especificamente, as bases utilizadas para veicula-
¢do transdérmica de farmacos podem ser classificadas
em hidrofobicas, absorventes, hidrossoluveis ou for-
mulagdes semi-solidas agua em 6leo (A/O) ou 6leo em
agua (O/A), sendo esta ultima frequentemente usada na
preparagdo de cremes. Neste estudo, foram desenvolvi-
dos trés produtos cosméticos diferentes (emulsdo O/A,
emulsdo A/O e solu¢do de limpeza) que tém na sua
composi¢do produtos naturais com propriedades cal-
mante, anti-inflamatdria, antisséptica e de regeneragao
de tecidos ¢9. Todos os produtos foram caracterizados
em termos de propriedades organoléticas, pH, viscosi-
dade e eficacia in vitro contra as bactérias e fungos mais
frequentemente associadas com doencas da pele. Foram
igualmente efetuados estudos preliminares e acelerados
de estabilidade e seguranga com voluntarios humanos.

Materiais e Métodos
Todos os reagentes utilizados foram de grau analitico.

a) Produgado da emulsao A/O

A emulsdo A/O foi preparada através da pesagem dos
constituintes da fase oleosa composta por vitamina E
(2,94-3,2%, p/v), dimeticona (0,98-1,1%, p/v), Drago-
san® (1,96-6,0%, p/v), lanolina (5,3-10,0%, p/v), 6leo de
figado de bacalhau (2,7-12,55%, p/v) e vaselina branca
(19,6-21,4%, p/v) 7. Estes componentes foram dissolvi-
dos num banho de 4gua a 65°C e misturados lentamente.
Os componentes da fase aquosa, incluindo o acido ci-
trico (0,49-0,52%, p/v), agua (21-23%, p/v), sulfato de
magnésio (0,98-1,1%, p/v), Neolon 950® (0,736%, p/v)
e Abiol® (0,3%, p/v), foram pesados e aquecidos num
banho de agua a 65°C ""19, Posteriormente, misturaram-
-se as duas fases durante 20 minutos até formacao de
uma emulsdo homogénea. Apds arrefecimento até 60°C,
adicionaram-se extratos de camomila (0,49-0,52%, p/v) e
de aloé¢ vera (4,9-5,3%, p/v) ¢ 12, Num almofariz pré-
-aquecido (60 °C), adicionou-se amido de milho (14,7-
16,0 %, p/v), oxido de titanio (1,5-1,6%, p/v) e 6xido de
zinco (14,7-16,0%, p/v) 7%13, Por fim, as emulsdes A/O
foram homogeneizadas ¢ embaladas. Foram preparadas
13 formulagdes de acordo com a Tabela 1.
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Table 1/ Tabela 1. Composition of the W/O emulsions
Composicao da emulsdao A/O.

Formulations/Formulacdes

Ingredients/ I I |00 |IV]| V |VI| vII | VI | IX | X | XI | XII| XIII
Ingredientes

15 - + - + +

) Zinc Oxide/
Oxido de Zinco

White
Petroleum/ 30.1 B - + B + B
Vaselina Branca

Lanolin/ 10
Lanolina

Chamomilla
extract/ 05 - + -
Extrato de
camomila

Aloe vera

extract/ 5 - + . + +

Extracto Aloe
vera

Vitamin E

Acetate/ 3
Acetato de
Vitamina E

Cod liver oil/
Oleo figado de 12.55 B - + B B B
bacalhau

BHA 0.02

Corn Starch/ 15 + | - + I +
Amido de milho

Dimethicone 1 - + + +
Dimeticona

Magnesium
sulfate/ 1 - + + +
Sulfato de
magnésio

Citric acid/ 0.5
Acido citrico

Dragosan W/O 6 - - + - + -

Water/ 216 | - - + - + - +
Agua

Titanium Oxide/ 1.5 | + +
Oxido de titanio

Silica 4.9

Talc/ 4.9
Talco

Geogard ultra

Abiol® 0.3

Neolon 950® 0.736
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b) Production of O/W emulsion

An O/W emulsion was prepared by weighing the con-
stituents of the oily phase composed of vitamin E ac-
etate (0.75 - 3.0%, w/v), cetearyl alcohol (1.9 - 2.5%,
w/v), C12-15 Alkyl benzoate (2.86 - 3.7%, w/v), ca-
prylic-capric triglyceride (6.67 - 8.6%, w/v), cetearyl
ethylhexanoate (4.76 - 6.5%, w/v), dexpanthenol (0.3 -
1.0%, w/v), dimethicone (9.3 - 16.0%, w/v), shea butter
(1.2 - 6.67%, w/v) and Sabowax (4.76 - 6.2%, w/v) 719,
All components were then melted in a water bath at 65
°C and slowly mixed, while the aqueous phase ingre-
dients were weighed and heated in a water bath at 65
°C. The aqueous phase includes propylene glycol (2.86
- 3.70 %, w/v), water (37.62 - 44.4%, w/v), Neolon
950® (0.736%, w/v) and Abiol® (0.3%, w/v) 719, The
two phases were then mixed for 20 minutes until the
emulsion was homogeneous. After cooling the tempera-
ture to 60 °C, chamomile (0.48 - 0.6%, w/v) and aloe
vera extracts (4.76 - 6.2%, w/v) were added ¢ 412, In
pre-heated (60°C) mortar, zinc oxide (4.76 - 6.2%, w/v)
was also added ®*we have advanced in our develop-
ment of a novel diaper that delivers dermatological for-
mulations to help protect the skin from over-hydration
and irritation.\n\nOBJECTIVE: To determine the clin-
ical benefits of a novel disposable diaper designed to
deliver a zinc oxide and petrolatum-based formulation
continuously to the skin during use.\n\nMETHODS: All
studies were independent, blinded, randomized clinical
trials. Study A was conducted to confirm transfer of the
zinc oxide/petrolatum (ZnO/Pet. The W/O emulsion
was then homogenized and packaged. Eleven different
were prepared according to Table 2.

¢) Development of a cleansing solution

The solution was prepared by dissolving sodium chlo-
ride (0.9%, w/v) in distilled water which was previously
mixed with sodium hypochlorite (0.01 %, w/v). Cham-
omile (0.5%, w/v) and aloe vera extracts (5.0%, w/v)
were then added, followed by pH adjustment (to pH
4.7) and clarification by filtration. Finally, 1 pL of green
dye was added per mL of solution for a body cleansing
solution and 0.4uL of attar of roses per mL of solution
for the intimate cleansing solution.

.Characterization of preparations

Physical characterization of the developed formulations
involved the organoleptic evaluation of color, odour
and texture. The best scores, regarded as best formula-
tions, were chosen for additional testing regarding pri-
mary stability, accelerated stability, viscosity, pH, in
vitro efficacy and safety.
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b) Produg¢do da emulsdo O/A

A emulsdao O/A foi preparada através da pesagem dos
constituintes da fase oleosa composta por acetato de vi-
tamina E (0,75-3,00%, p/v), alcool cetoestearilico (1,9-
2,5%, p/v), C12-15 Benzoato de alquilo (2,86-3,70%,
p/v), triglicéridos caprilico-caprico (6,67-8,60%, p/v),
etil-hexanoato cetoesterilico (4,76-6,50%, p/v), dex-
pantenol (0,3-1%, p/v), dimeticona (9,3-16,0%, p/v),
manteiga de karité (1,20-6,67%, p/v) e Sabowax ®
(4,76- 6,2%, p/v) 719, Estes componentes foram dissol-
vidos num banho de 4dgua a 65°C e misturados lenta-
mente. Os componentes da fase aquosa incluindo, pro-
pilenoglicol (2,86-3,70 %, w/v), agua (37,62-44,4%,
p/v), Neolon 950® (0,736%, p/v) e Abiol® (0,3%,
p/v), foram pesados e aquecidos num banho de 4dgua a
65°C 719 Posteriormente, misturaram-se as duas fases
durante 20 minutos até formacdo de uma emulsao ho-
mogénea. Apos arrefecimento até 60°C, adicionaram-se
extratos de camomila (0,48-0,60%, p/v) e de aloé vera
(4,76-6,20%, p/v) #6112 Num almofariz pré-aquecido
(60°C), adicionou-se ainda 6xido de zinco (4,76-6,20%,
p/v) ®we have advanced in our development of a novel
diaper that delivers dermatological formulations to help
protect the skin from over-hydration and irritation.\n\
nOBJECTIVE: To determine the clinical benefits of a
novel disposable diaper designed to deliver a zinc oxi-
de and petrolatum-based formulation continuously to
the skin during use.\n\nMETHODS: All studies were
independent, blinded, randomized clinical trials. Study
A was conducted to confirm transfer of the zinc oxide/
petrolatum (ZnO/Pet’. Por fim, as emulsdes A/O foram
homogeneizadas e embaladas. Foram preparadas 11
formulag¢des diferentes de acordo com a Tabela 2.

¢) Desenvolvimento da solug¢do de limpeza

A solugdo foi preparada dissolvendo cloreto de sddio
(0,9%, p/v) em agua destilada, a qual tinha sido pre-
viamente misturada com hipoclorito de sodio (0,01%,
p/v). Apos solubilizacdo, foram adicionados extratos de
camomila (0,5%, p/v) e de aloé vera (5%, p/v), seguido
de ajuste do pH (pH 4,7) e clarificagdo por filtragao.
Finalmente, foi adicionado 1 pL de corante verde por
mL de solucdo de limpeza corporal ou 0,4 puL de agua
de rosas por mL de solugdo de limpeza

.Caracterizacdo das formulagoes

A caracterizacdo fisica das formulagdes desenvolvidas
foi efetuada pela avaliagdo das propriedades organoléti-
cas, tais como cor, odor e textura. As melhores formula-
cOes foram testadas em termos de estabilidade prelimi-
nar, estabilidade acelerada, viscosidade, pH, eficacia in
vitro ¢ avaliagdo da seguranca.
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Table 2/ Tabela 2. Composition of the O/W emulsions
Composi¢ao da emulsdao O/A.

Formulations/Formulacdes

Ingredients

. I om|) m | Iv |v | Vvl | vl | vilI | IX | X XI
Ingredientes

4.76 + + + + +

Zinc Oxide
Oxido de Zinco

Cetearyl
ethylhexanoate 4.76 + T + + + - +
Etil-hexanoato

cetoesterilico

C12-15 Alkyl

Benzoate 2.86 + + + + - + +
C12-15 Benzoato de

alquilo

Caprylic-capric
triglyceride 667 |+ " A ;

Triglicérido caprilico-
caprico

Shea butter 6.67 i i - - + - -
Manteiga de Karité

Vitamin E Acetate 2.86 + - - - + -
Acetato de vitamina E

Chamomilla extract 0.48 + + +
Extrato de camomila

Aloe vera extract 4.76 + + + + +
Extrato de Aloe vera

Sabowax Sb 4.76 + + + + +

Dimethicone 14.29 + + + + B} +
Dimeticona

Cetearyl Alcohol 1.90 + + + +
Alcool cetoestearilico

Dexpanthenol 0.95 + - - -
Dexpantenol

Propylene glycol 2.86 + + + + +
Propilenoglicol

Water 37.62 | + + + + - +
Agua

Titanium Oxide 1.5 + +
Oxido de Titanio

Geogard ultra 1.90 1 ;

Abiol © 0.3

Neolon 950 ® 0.736

255



Catarina Reis et al.

a) Organoleptic characteristics

All samples were assessed by visual inspection and by
microscopy when applicable (color). Odour and appear-
ance were also evaluated.

b) Physicochemical tests

i. pH: Determination of the pH was performed at room
temperature in triplicate using potentiometer (Metrohm
827 pH lab, Chennai, India).

ii. Viscosity: Viscosity was determined at room temper-
ature using rotational viscometer (Brookfield Viscosim-
eter, Middeborough, USA) with the n. °5 needle with a
speed rate of 1 rpm and with force torque greater than
20%.

¢) In vitro efficacy of preservatives

In vitro efficacy was performed in O/W and W/O emul-
sions according with the Portuguese Pharmacopoeia 9.0
(19, Test microorganisms were Pseudomonas aerugino-
sa (ATCC 9027), Staphylococcus aureus (ATCC 6538),
Candida albicans (ATCC 10231) and Aspergillus bra-
siliensis (ATCC 16404).

d) Preliminary stability

i. Heating and cooling: Samples were submitted to
heat-freeze cycles [25 £+ 2°C in an oven (24 hours), then
cooled to -10 & 2°C in a freezer (24 hours)], over seven
days. Samples were analyzed at 48, 96 and 168 hours
for organoleptic properties.

ii. Centrifuge: The phase separation of all samples by
was evaluated by centrifugation. Ten grams of each
sample were exposed to a 50°C water bath and subse-
quently centrifuged using a speed rate of 3000 rpm (ap-
proximately 1077 x g) for 30 minutes.

e) Accelerated stability

i. Tests cycles of heating and cooling: Samples were in-
cubated at 45 + 2°C in the oven and cooled in the freezer
at -10 + 2°C (cycles of 24 hours in each condition) for
twelve days. Samples were analyzed every two days.
This analysis included the evaluation of the organolep-
tic characteristics.

ii. Stability test during 14 days: Samples (in triplicate)
were exposed to three different settings: room tempera-
ture (20 + 5°C), refrigerated (-5 £ 2°C) and oven (50 +
2°C) for 14 days. After 3, 7 and 14 days, formulations
were analyzed in terms of organoleptic characteristics,
pH and viscosity.

iii. Test of temperature cycles: Samples were exposed
to water bath at 40°C with a controlled heating rate of
10°C/30 min of up to 80°C. After returning to room tem-
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a) Caracteristicas organoléticas

Todas as amostras foram avaliadas por observagdo
visual e, quando necessario, através do microscopio.
Também se procedeu a avaliagdo do odor e aspeto.

b) Testes fisico-quimicos

i) pH: A determinacgdo do pH foi efetuada a temperatu-
ra ambiente, em triplicado, usando um potenciometro
(Metrohm 827 pH lab, Chennai, India).

ii) Viscosidade: A viscosidade foi medida, a tempera-
tura ambiente através de um viscosimetro rotacional
(Brookfield Viscosimeter, Middeborough, EUA) com
uma agulha n.°5 e a uma velocidade de 1 rpm (rotagdes
por minuto) com forga torque superior a 20%.

c) Eficacia in vitro dos conservantes

A eficacia in vitro foi efetuada para as emulsdes O/A e
A/O de acordo com a Farmacopeia Portuguesa 9.0 (19,
Os microrganismos testados foram Pseudomonas aeru-
ginosa (ATCC 9027), Staphylococcus aureus (ATCC
6538), Candida albicans (ATCC 10231) e Aspergillus
brasiliensis (ATCC 16404).

d) Estabilidade preliminar das emulsdes

i) Aquecimento e arrefecimento: As amostras fo-
ram sujeitas a ciclos de calor e frio durante sete dias
(25 £ 2°C numa estufa (24h) e arrefecidas até -10 + 2°C
num congelador (24h). As propriedades organoléticas
das amostras foram analisadas as 48, 96 e 168 horas.
ii) Centrifugagdo: A separagao de fases foi avaliada por
centrifugacdo. Dez gramas de cada amostra foram ex-
postas a 50°C num banho de agua e centrifugadas a uma
velocidade de 3000 rpm (aproximadamente 1077 x g)
durante 30 minutos.

e) Estabilidade acelerada das emulsées

i) Teste de ciclos de aquecimento e arrefecimento: Pro-
cedeu-se a incubagdo das amostras a 45 + 2°C numa es-
tufa e arrefecimento num congelador a -10 + 2°C (ciclos
de 24 horas para cada condi¢dao) durante 12 dias. As
amostras foram analisadas a cada dois dias. Esta analise
incluiu a avaliacdo das caracteristicas organoléticas.

ii) Teste de estabilidade durante 14 dias: As amostras
(em triplicado) foram expostas a trés condicdes: tem-
peratura ambiente (20 + 5°C), refrigeracdo (-5 = 2°C) e
estufa (50 + 2°C) durante 14 dias. Apos 3, 7 e 14 dias,
analisaram-se as formula¢des em termos de caracteris-
ticas organoléticas, pH e viscosidade.

iii) Teste de ciclos de temperatura: As amostras foram
expostas a 40°C em banho de 4gua com uma velocidade
de aquecimento controlada de 10°C/30 min até 80°C.



perature, the samples were analyzed in terms of the pH
and organoleptic characteristics.

f) Preliminary safety test

The safety of the formulations was assessed by a pri-
mary irritation patch test 1!”. Twelve healthy females
age between 20 - 40 (mean 24) years old participated in
this study after informed written consent. Experiments
took place in a room with controlled temperature (21 +
2°C) and humidity (40 - 60%). All procedures complied
with the Helsinki declaration and subsequent amend-
ments ¥,

Results

a) Production and characterization

According to Figure 1, the W/O emulsions had white
color, smooth consistency and was homogeneous, with-
out any aggregates. For further analyses, only formula-
tions IX and XIII were further studied. In case of O/W
emulsions, only V and XI were tested (Figure 2). The
cleansing solution proved to be clear and without ag-
gregates as shown in Figure 3.

Zinc oxide, chamomile and aloe vera extracts association
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Ap0s arrefecimento até a temperatura ambiente, anali-
saram-se as amostras em termos de pH e caracteristicas
organoléticas.

) Teste preliminar de seguranca

A seguranca foi avaliada através do teste oclusivo (ir-
ritagdo primaria da pele) “!”. Doze mulheres sauda-
veis com idades compreendidas entre 20-40 (média de
24) anos participaram neste estudo apds consentimento
informado por escrito. A experiéncia decorreu em am-
biente controlado (temperatura 21 + 2°C e humidade
40-60 %) e todos os procedimentos foram realizados
de acordo com a declaragdo de Helsinquia e aalteragdes
posteriores 1%,

Resultados

a) Produgdo e caracterizacdo dos cosméticos

De acordo com a Figura 1, as formulagoes A/O apre-
sentavam colorac¢do branca, consisténcia, suave ¢ ho-
mogénea sem agregados. De acordo esta tltima analise,
apenas as formulagoes IX e XIII prosseguiram os res-
tantes ensaios. No caso das emulsdes A/O, apenas as
formulagdes V e XI foram testadas (Figura 2). Como
pode ser observado na Figura 3, a solucdo de limpeza
revelou-se limpida e sem agregados visiveis.

Figure 1/ Figura 1. W/O formulations
Formulagoes A/O.
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Figure 2/ Figura 2. O/W formulations
Formulagdes O/A.

Figure 3/ Figura 3. Cleansing solution without and with () dyes
Solugdo de limpeza sem e com corantes.

b) In vitro efficacy of emulsion preservatives

Table 3 shows that all formulations were able to inhibit
growth of the selected microorganisms and were effec-
tive in the Challenge Test.

¢) Preliminary stability of emulsions

i. Heating and cooling: Previous samples were macro-
scopically examined and analyzed in terms of pH and
stability after centrifugation. This test aims to eliminate
unstable formulations to adjust the percentage of con-
stituents. All samples were shown to be stable and kept
all initial characteristics except the W/O emulsion IX,
where phase separation occurred as described in Table
4.
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b) Teste da eficacia in vitro dos conservantes presentes
nas emulsoes

A Tabela 3 mostra que todas as formulagdes inibiram o cres-
cimento dos microrganismos testados revelando que os con-
servantes utilizados foram eficazes e cumpriram os critérios
estabelecidos pelo Challenge Test.

¢) Estabilidade preliminar das emulsoes

i) Aquecimento e arrefecimento: As amostras foram exami-
nadas previamente em termos macroscopicos e analisadas
em termos de pH e estabilidade apos centrifugacdo. Este
teste tem como objetivo eliminar formulagdes instaveis e
aferir a percentagem dos constituintes. Como descrito na
Tabela 4, todas as amostras demonstraram ser estaveis e
mantiveram as caracteristicas iniciais excepto a emulsdo
A/O IX onde ocorreu separagdo das fases.
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Table 3/ Tabela 3. Logarithmic reduction of product along the time
Reducdo logaritmica das UFC/gr de produto ao longo do tempo.

O/W emulsion XI — Emulsao O/A XI
2 days 7 days 14 days 28 days
S. aureus Increase Increase
>3 >3
(1x10% Crescimento Crescimento
Bacteria
P. aeruginosa Increase Increase
>3 >3
(6x10°%) Crescimento Crescimento
C. albicans Increase
>2
(3x10°) B B Crescimento
Fungi
A. brasiliensis Increase
>3
(10x10°) B B Crescimento
W/O emulsion XIII — Emulsao A/O XIII
S. aureus Increase Increase
>3 >3
(1x10%) Crescimento Crescimento
Bacteria
P. aeruginosa Increase Increase
>3 >3
(6x10° Crescimento Crescimento
C. albicans Increase
>2
(3x10°) B B Crescimento
Fungi
A. brasiliensis Increase
>3
(10x10°%) B B Crescimento
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Table 4/ Tabela 4. Results of preliminary test of stability
Resultados do teste preliminar de estabilidade.

Organoleptic characteristics during heating
. and cooling tests Centrifugation
Formulations | Caracteristicas organoléticas durante os testes
Formulacoes de arrefeciemto e aquecimento Centrifugacio
Before 48h 96h 168h
O/W  emulsion
Vv N N N N N
Emulsiao O/A 'V
O/W  emulsion
X1 N N N N N
Emulsao O/A
XI
W/O emulsion
IX N PS PS PS PS
Emulsio A/O
IX
W/O emulsion
X1 N N N N N
Emulsao A/O
XIII

N- normal; PS- phase separation/separacdo de fases

d) Accelerated stability

After twelve days, all samples presented the initial or-
ganoleptic characteristics. At the 14th day, the pH and
organoleptic properties did not change for the O/W
emulsion (Table 5). For W/O emulsions, the viscosity
did not change (Table 6). When the W/O emulsion XIII
was exposed to high temperatures, a slight change of
color and odour occurred, likely due to the presence of
cod liver oil or an insufficient amount of antioxidant.
Consequently, the addition of perfume may be needed
to mask that unpleasant odour. In the temperature cycles
test, the pH did not change in any sample.

e) Preliminary safety test: No adverse reactions were
observed in all tested formulations.
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d) Estabilidade acelerada das emulsoes

Ap6s 12 dias, todas as amostras mantiveram as caracte-
risticas organoléticas iniciais. Como descrito na Tabela
5,no 14°dia do estudo, o pH ndo variou para as emulsoes
O/A. Para as emulsdes A/O, a viscosidade manteve-se
constante (Tabela 6). As propriedades organoléticas das
emulsdes O/A permaneceram inalteraveis. Contudo,
quando se submeteu a emulsao A/O XIII a temperaturas
elevadas, observou-se uma ligeira modificacdo da cor
e do odor, provavelmente devido a presenca de 6leo de
figado de bacalhau ou a uma quantidade insuficiente de
antioxidante. Por conseguinte, e para este caso, podera
ser necessario adicionar um perfume de forma a ocul-
tar o odor desagradavel. No caso do teste dos ciclos de
temperatura ndo se observaram variagdes de pH.

e) Teste preliminar de seguranga

Nao foram observadas reac¢des adversas para todas as
formulag¢des testadas.
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Table 5/ Tabela 5. pH results

Resultados de pH.

20 £ 5°C -5+2°C 50 £2°C

Days Mean + SD Mean £+ SD Mean £+ SD
Média + Desv. Média = Desv. Média £+ Desv.

Padrao Padrao Padrao
O/W emulsion 3t/ 3e 6.87 £0.01 6.89 = 0.01 6.95 +0.03
A% 77 6.89 £ 0.01 6.89 +£0.01 6.94 +0.02
Emulsio O/AV | 14"/ 14° 6.84 +0.02 6.87 = 0.03 6.95+0.01
O/W emulsion 3h/3e 6.68 +0.01 6.6 +0.02 6.7+ 0.01
XI 7™/ 7° 6.68 £ 0.02 6.62 +0.03 6.71 £ 0.03
Em“';?;’ O/A | 14%140 6.69 £ 0.01 6.63 £ 0.01 6.68 £ 0.00

Table 6/ Tabela 6. Viscosity results (mean value + standard deviation, with torque value)
Resultados de viscosidade (valor médio + desvio padrdo, com valor de torque).

20£5°C 5+2°C 50 £ 2°C
Emulsion |  Days Mean (X10%) = SD Mean (X10%) = SD Mean (X10%) = SD
Emulsio Dias Média (X10%)+SD | Meédia (X10)+SD | Média (X10%) £ SD
(torque) (torque) (torque)
3%/ 3° 72 = 50 (%27.2) 73.6 + 13 (%28.4) 71.5 = 17 (%28)
O/W -V .
7% 7° 73.5 = 65(%27.8) 74.0 + 40 (%28) 72.0 £ 19 (%28.4)
O/A-V
14%/14° 74.0 + 42 (%28) 742 + 75 (%27.5) 725+ 21 (%28.1)
3 30 86.4 = 50 (%21.6) 84.8 + 34 (%21.2) 84.8% 10 (%21.2)
O/W-XI
7% 70 84.0 + 32 (%21.0) 84.8 421 (%21.2) 84.4 + 28 (%21.1)
O/A-XI
14%/14° | 84.4+80 (%21.1) 85.6 + 48 (%21.4) 85.6 + 17 (%21.4)
3%/ 30 81.2 = 15 (%20.3) 81.6 £32 (%20.4) 81.6 + 12 (%20.4)
W/O-XIIT |
7% 70 80.8 + 30 (%20.2) 81.2 +40 (%20.3) 80.8 + 15 (%20.2)
A/O- XIII
14%/14° | 82.0£10 (%20.5) 81.6 5 (%20.4) 81.6 + 28 (%20.4)
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Discussion

The market for natural products has been impressively
growing. The “go green” concepts actually may en-
courage the consumers’ urge for “natural”, a term tra-
ditionally associated to “purity” and “product quality”.
But today, this term clearly evokes further concepts in
the consumer’s mind such as “environmentally (eco)
friendly”, “sustainability” and, of course, “health,” and
this fact is particularly true in the global cosmetic mar-
ket. According to the Natural Marketing Institute sur-
veys, approximately 59% of women prefer cosmetics
with 100% natural ingredients.

Sensory properties are also crucial parameters to be
considered in the development of cosmetics. Spreading
of'a cosmetic during its application on the skin is report-
edly a determinant textural attribute whose importance
surpasses the product performance . All our tested
formulations exhibited easy spreadability. However, the
type of vehicle and composition does influence the final
product aspect.

The cosmetic stability is also a major determinant. In
our study, O/W emulsion XI and W/O emulsion XIII
were the most stable. Final pH and pH variation with
time or temperature are also predictors of the prod-
uct’s stability. The formulation’s (O/W emulsions) pH
did not change during the stability assessment, but it
was slightly higher than the normal pH of the skin. In
this case, buffers based on lactic acid and other organic
acids might be used during formulation design to con-
trol the pH. By adding acid to the aqueous phase be-
fore the emulsification step may also help to stabilize
the emulsion. However, the amount of acid to be added
is critical due to the zinc component. In fact, one of
the most important considerations with zinc oxide in-
corporation in cosmetics formulations is the pH, as it
will affect the level of zinc ions in the aqueous phase of
the emulsion . Zinc oxide becomes slightly soluble with
pHs below 7.5, with a sharp increase below pH 7. This
might cause thickening and/or emulsion instability -
9. The choice for these combinatios ofnatural extracts
and zinc oxide is also justified mainly due to their re-
ported anti-inflammatory and antiseptic actions and re-
generating capacities *'?. Additionally, zinc oxide also
imparts some natural antimicrobial properties and may
allow a reduction in the amount of preservatives used
O-B3:17ywe have advanced in our development of a novel
diaper that delivers dermatological formulations to help
protect the skin from over-hydration and irritation.\n\
nOBJECTIVE: To determine the clinical benefits of a
novel disposable diaper designed to deliver a zinc oxide
and petrolatum-based formulation continuously to the
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Discussao

O mercado dos produtos naturais tem vindo a crescer
de forma impressionante. O termo “go green” ajuda o
consumidor a perceber o aparecimento de uma panoplia
de produtos cosméticos contendo produtos naturais, ter-
mo tradicionalmente associado a “pureza” e “qualidade
de produto”. Mas, atualmente, este termo alerta o con-
sumidor para outros tais como ‘“‘enviromentally (eco)
friendly” e, claro, “satde” e este facto é particularmente
verdadeiro no mercado de cosméticos global. De acor-
do com inquéritos do Natural Marketing Institute cerca
59% das mulheres preferem cosméticos baseados em
ingredientes com origem 100% natural. As proprieda-
des sensoriais sdo também parametros cruciais a serem
considerados no desenvolvimento de cosméticos. A es-
palhabilidade de creme cosmético ¢ uma propriedade
determinante que exclui as performances do produto
durante sua aplica¢do na pele . Todas formula¢Ges
testadas demostraram uma facil espalhabilidade. Po-
rém, o tipo de veiculo e composi¢ao influencia o aspeto
do produto final.

A estabilidade de um produto cosmético, uma vez apli-
cado na pele para exercer o efeito desejado ¢ também
um fator importante. Neste caso, emulsdo O/A Xl e a
emulsdo A/O XIII foram as mais estaveis. Outro pa-
rametro para prever a estabilidade do produto é, por
exemplo, o pH final do produto e variagdo de pH ao
longo do tempo ou temperatura. O pH das formulagdes
(emulsdoes O/A) ndo se alterou durante a avaliagdo da
estabilidade mas foi ligeiramente mais elevado do que
o pH normal da pele. Neste caso, certos tampdes ba-
seados em acido lactico ou outros acidos organicos sao
frequentemente utilizados durante a formulagdo para
controlar o pH.. A adi¢ao de acido a fase aquosa an-
tes do passo de emulsificagdo poderia de facto ajudar
a estabilizar a emulsdo. Porém, a quantidade de acido
a adicionar € critica devido ao zinco. De facto, um das
mais importantes considera¢des com formula¢des com
oxido de zinco ¢ o pH da formulagdo, uma vez que este
ira afetar o nivel de ides de zinco na fase aquosa de
uma emulsdo. O 6xido de zinco torna-se ligeiramente
soluvel a valores de pH abaixo de 7,5, com um aumento
acentuado abaixo 7. Este facto pode provocar o espessa-
mento ¢/ ou a instabilidade da emulsdo 9.

A utilizagdo de extratos naturais e 6xido de zinco ¢
justificada principalmente devido as suas agdes anti-
-inflamatorias e antissépticas e de regeneragdo da pele
@12 0 o6xido de zinco tem também algumas proprie-
dades anti-microbianas naturais e pode permitir uma
reducdo da quantidade do agente conservante utilizado
O-B3.17ywe have advanced in our development of a novel
diaper that delivers dermatological formulations to help
protect the skin from over-hydration and irritation.\n\
nOBJECTIVE: To determine the clinical benefits of a
novel disposable diaper designed to deliver a zinc oxi-



skin during use.\n\nMETHODS: All studies were in-
dependent, blinded, randomized clinical trials. Study A
was conducted to confirm transfer of the zinc oxide/pet-
rolatum (ZnO/Pet.. As demonstrated by the Challenge
Test, extracts or zinc oxide alone were insufficient to
ensure inhibition of microorganism growth , therefore,
the presence of preservatives, in this case Abiol® and
Neolon® 950, was necessary. For the cleansing solu-
tion, preservatives were not needed due to the sodium
hypochlorite content and its strong antibacterial action.
Finally, the hydration effect is extremely dependent on
the product composition. Natural extracts may influence
the hydration of the skin. Various studies involving aloe
vera have demonstrated that this extract has properties
that are effective in a variety of skin conditions, from
dry skin and burn injuries, to hair and scalp problems
(-4.20Chamomilla recutita is similarly widely used in
cosmetics because it typically reduces redness in the
skin @Y. This extract contains active flavonoids (also vi-
tamin B), which are particularly useful in sensitive skin
care, including dermatitis due to the inhibition of hista-
mine release "2,

Formulations developed here appear to present an inter-
esting compromise between naturals and synthetics, as
well as cosmetic and skin care effects, and these results
justify further studies and development.

Conclusion

This study describes the initial stage of development
and characterization of cosmetics with natural extracts.
Products were stable and the results of the safety test
suggest that cosmetics were safe. However, they must
undergo cosmetic in vivo efficacy testing and addition-
al testing, such as long-term stability and compatibili-
ty between the design and the material of the primary
packaging.
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de and petrolatum-based formulation continuously to
the skin during use.\n\nMETHODS: All studies were
independent, blinded, randomized clinical trials. Study
A was conducted to confirm transfer of the zinc oxide/
petrolatum (ZnO/Pet. No entanto, como se verificou
no Challenge Test, por si s0, quer os extratos quer o
oxido de zinco revelaram-se insuficientes para inibir o
crescimento de microrganismos e, por isso, se justifica a
presenca de dois conservantes: Abiol® e Neolon® 950.
Na solugdo de limpeza, o hipoclorito de sodio foi usado
devido a sua forte agdo antibacteriana e, neste caso, nao
foi necessario adicionar agentes conservantes.
Finalmente, o nivel de hidratagcdo da pele apos aplica-
¢do de um cosmético ¢ fortemente dependente da com-
posicao do produto. Extratos naturais podem influenciar
a hidratacdo da pele. Varios estudos anteriores que in-
cluiram Aloé vera revelaram que este extracto possui
propriedades que sdo eficazes no tratamento de uma
variedade de condicdes alteracdes dermatologicas da
pele escamosa ou seca, doengas cutaneas, problemas no
cabelo e couro cabeludo e muito mais @ *29. No caso
da Chamomilla Recutita, este outro ¢ um extrato muito
utilizado em cosméticos porque geralmente reduz a ver-
melhiddo na pele @V, Além disso, o extrato de Chamo-
milla Recutita contém flavonoides ativos (também Vi-
tamina B), que s@o particularmente tteis para o cuidado
da pele sensivel. Estes flavonoides tratam a inflamagao
relacionada com a dermatite, através da inibigdo da li-
bertagdo de histamina.

As formulacdes aqui desenvolvidas parecem apresentar
um compromisso interessante entre produtos naturais e
de sintese e de cosméticos bem como efeitos de cuida-
dos da pele, e estes resultados justificam mais estudos e
desenvolvimentos.

Conclusiao

Este estudo descreve o desenvolvimento inicial e res-
pectiva caracterizagdo de cosméticos com extratos na-
turais. Os produtos revelaram-se estaveis e os resulta-
dos do teste de seguranga sugerem que os cosméticos
foram seguros. No entanto, estas formulagdes serdo
submetidas a testes de eficacia in vivo e teste adicionais,
tais como estabilidade a longo prazo e a compatibilida-
de entre o design e o material da embalagem primaria.
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