i{{® MedCrave

Step into the Wonld of Research

Pharmacy & Pharmacology International Journal

Research Article

8 Open Access @

Sunscreen and moisturizer cream effects of
cosmetic formulations containing extracts of Hypnea
musciformis collected in the Colombian Caribbean

Abstract

Background: Three cosmetic products were developed: moisturizer, sunscreen and gel
mask; their ingredients are innovative since they have extract of Hypnea musciformis a
seaweed found on the coast of Colombia.

Objectives: To determine that cosmetic products do not cause skin irritation and that they
can protect the skin from sunlight. To measure with organoleptic tests the smell, texture
and color of the products. To perform microbiological and physical-chemical tests of these
cosmetic products.

Methods: The active compounds present in H. musciformis were obtained with
the supercritical extraction method. The cosmetic formulations were made with
components approved by the European Standard No. 1223.UV filters, extracts
of H. musciformis, Vitamins A, B and D, collagen and aloe vera were added.
Evaluation: The photo protective effects were measured and in-vivo tests were carried
out to determine if the formulations rise irritation.Physicochemical properties: density,
viscosity and pH of all formulations were determined. Microbiological tests: the presence
of Staphylococcus aureus, Pseudomonas aeruginosa and coliform bacteria was evaluated.
Sensory tests: product approval was measured by color, odor and texture.

Results: The ultraviolet spectrum showed absorbances of 190nm, 290nm and 365nm
wavelengths. Relative densities were: mask: 1.0062, moisturizer: 0.9337, sunscreen
0.9802. pH: mask: 6.90, moisturizer: 6.86 and sunscreen: 6.82.The moisturizer and
sunscreen viscosity shows a pseudoplastic behavior; the mask has a viscosity of 7.46 x 10+
Pa*s. There is no presence of Staphylococcus aureus, Pseudomonas aeruginosa or coliform
bacteria. The skin irritation test in vivo showed 100% negative results. The cosmetic
products do not irritate the skin. The results of the sensory evaluations show an approval in
smell, color and texture.

Conclusions: H. musciformis extracts are considered effective ingredients to use in
sunscreen and moisturizer formulations. The combination of vitamins A, B and D, aloe
vera, collagen and alga extract significantly improves its properties.
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control
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Introduction

In Colombia there are around 500 species of macroalgae.! The
Hypnea musciformis algae grows in Santa Martha and San Andrés
on shallow rocks and it is exposed to surface waterAt some times of
the year, there are red algae in Santa Marta and La Guajira.? The great
variety in species and the abundance of these organisms represent an
availability of this natural resource. Since algae could be exploited for
the benefit of human communities. The traditional knowledge from
people, regarding the use of natural products, tends to have a scientific
foundation still unknown to the communities. But it may be the basis
for optimizing the use of this resource.’

This would also allow promoting the consumption of this product

based on real and verifiable data. This could lead into a marketing
strength. Possibly, it would yield higher profits for those Caribbean
people who receive some income from the sale of these cosmetic
products.*

Algae have a very important role in the production of cosmetic
products, since they help with hydration. They have this property
thanks to their content of phycocolloids, which are the agar found in
red algae. Some have alginic acid and carrageenans, compounds that
are able to retain water. That is the reason why they are suggested as
moisturizers.’

Alga extract Hypnea musciformis has a positive effect on the skin,
since it helps to repair and relieves injuries caused by UV rays or
sunburn.®

Additionally, this alga produces K-carrageen an, a high-
quality polysaccharide. It also has substances that are used in the
pharmaceutical industry for its antiviral, anti-inflammatory and muscle
relaxant properties.” Moisturizing creams are emulsions primarily
designed to restore and regenerate the lipid barrier of epithelial cells
as well as to maintain optimal epidermal hydration.®
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The masks based on natural products have a great benefit on the
skin. They provide hydration and nourishment as well as a natural and
youthful appearance.’

Since Colombia is located in the equatorial zone, the solar rays
fall through directly. Therefore, UV radiation becomes more intense
in that area according to a study carried out by IDEAM and the
Ecuadorian Civil Space Agency (EXA).'*!! For this reason, it is
very important to use sunscreen to prevent skin diseases. Long-term
exposure to ultraviolet (UV) radiation is a risk factor for most skin
cancer disease.'

The conditions of the skin have a remarkable impact on the life of
population and their health condition. Especially in those countries
which do not have seasons like Colombia. In order to accomplish a
more efficient and affordable medical treatment for skins which are
exposed to the sun all year long. Thus, new therapeutic approaches
have been under continuous research. These approaches are based on
the use of algae, which have emerged as a therapeutic option with a
lower cost in Latin America."

Using algae is part of the human culture basis. In the last few
years, the number of studies based on reporting the components
and the antioxidant features of the secondary metabolite of this
specie have increased. Even, in some cases have been considered as
chemoprevention agents.'*

During the last 10 years, our research team has been testing algae
extracts from different contexts such as food and health. However,
currently, our interest is in starting a new cosmetic line'” preferably
based on studies about skin damage caused by the UV light exposure.

Yet, in Colombia the usage of algae is merely with the purpose of
traditional knowledge. The studies of the algae Hypnea musciformis
properties enrich and continuously support the vulnerable and local
population community, in terms of development of their industry.
Besides, this study intends to start evaluating how secure Hypnea
musciformis extracts added in cosmetic products are. Moreover, how
they are made with well-known commercial compound basis allowed
in Colombia.

The purpose of this study is to prove that these cosmetic products
do not cause irritation in the human body. Furthermore, to determine
the level of resistance of the products in relation to ultraviolet rays. It
also intends to measure how amenable and receptive surveyed people
find the smell, texture and color of the products, throughout sensory
tests. Additionally, this research work aims to determine the quality
of the cosmetic products obtained from extracts of red algae Hypnea
musciformis. Which is collected in the Colombian Caribbean coast,
through microbiological and physical-chemical tests.

Materials and methods

The following components were used to make the cosmetic
products, which are not prohibited by the Official Journal of the
European Union.'® These are the chemical compounds used in the
elaboration of each product:!”"

a. Moisturizing cream: The ingredients of the fatty phase were
weighed. They are: ethyl alcohol® 2.5%, stearic acid® 2.5%, emulgin
B2® 0.5%, isopropyl myristate 1%, glycerol monostearate 1%; they
were mixed. The ingredients of the aqueous phase were then weighed.
They are: methylparaben sodium® 0.05%, propylene glycol® 1.5%,
triethanolamine® 1%, water 79.78%, alga extract® 1.51%, vitamin A®
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0.3%,vitamin B® 0.3%, vitamin D® 0.3%, Aloe Vera 7.5%, Collagen
0.75%. The plate was heated to 60° C to melt the fat phase and
simultaneously the aqueous phase was heated to its boiling point.
When the fatty phase was melted and the aqueous phase was boiled,
the aqueous phase was added to the fatty phase and it was constantly
mixed until a homogeneous mixture was obtained. Then, the base of
the cream was left to cool.

b. Sunscreen: The ingredients of the fatty phase were weighed.
They are: ethyl alcohol® 1.66%, stearic acid® 1.66%, emulgin B2®
0.33%, isopropyl myristate® 0.66%, glycerol monostearate® 0.66%;
they were mixed.The ingredients of the aqueous phase were then
weighed. They are: methyl paraben sodium® 0.033%, propylene
glycol® 1%, tricthanolamine® 0.66%, water 91.49%, seaweed
extract® 1.51%, titanium dioxide® 0.31%. The plate was heated to
60°C to melt the fatty phase and simultaneously the aqueous phase
was heated to its boiling point. When the fatty phase melted and the
aqueous phase boiled, the aqueous phase was added to the fatty phase
and continuously mixed until a homogeneous mixture was obtained.
Then, the base of the sunscreen was left to cool.

c. Gel mask: The ingredients of the aqueous phase were
weighed. They are: Carragel MCH 5722% 2.5%, water 84%, seaweed
extract® 2%, vitamin A® 0.4%, vitamin B® 0.4%, vitamin D® 0.4%,
Aloe vera 10%, collagen 0.3%. The water is heated to 60°C, when
it starts to boil the other ingredients are added and mixed constantly
until a homogeneous mixture is obtained. Then, this mixture is passed
to a mold and left to cool.

Obtaining the extract

The samples of Hypnea musciformis algae were collected from
the rocky shoreline of the Simoén Bolivar Airport beach, in the city of
Santa Marta (coordinates 11: 07'N and 74: 14'W) in July 2016.This
collection was completed by researchers from the Biotechnology and
Bioprospecting group of Jorge Tadeo Lozano University in Bogota.
The taxonomic identification was executed by the marine biologist
Ramon Alejandro Plazas. The algae were subjected to manual removal
of epiphytes, washing and drying at 45°C in a vacuum oven for 48
h, until the constant weight was obtained.The extract was obtained
from 25.00 g of ground algae and with a supercritical fluid in dynamic
mode with carbon dioxide and ethanol as cosolvents (EtOH / CO2),
the conditions used were 60°C 30Mp and 8% ethanol."

The supercritical phase is based on putting any fluid under pressure
and temperature above its thermodynamic critical point, which special
characteristics are provided. The supercritical fluids (SF) are presented
in an intermediate state level between solid and liquid. This makes its
physical - chemical features such as diffusivity, constant dielectric,
viscosity and density vary in relation to their normal conditions.?

The extraction method was selected. Due to the algae have great
diversity of compounds which are produced in their secondary
metabolism process. So, extraction techniques from algae are required
to be more efficient, conservative and selective. The supercritical fluid
technique avoids using large quantities of solvent and energy.”!

From this extract 5 grams were taken to be added to the formulation
of each product. The composition of the antioxidant extract total
content of polyphenols is 3.786+0.116mg GAE/g algae and
antioxidant activity measured as % ABTS inhibition16.10%+1.342."

Microbiological control of cosmetics

The microbiological quality of the cosmetic products constitutes an
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important aspect for public health. The cosmetic products produced by
adding natural compounds such as algae extract, are required a major
microbiological control in order to be acknowledged by the regulating
institutions. In Colombia the regulating institution is INVIMA. The
aim of this test was to determine the microbiological quality of the
produced formulations, having natural extracts compounds of Hypnea
musciformis as basis that are commercially approved.

Preparation of the stock solution: 10 ml of the sample was
added in 90 ml of Peptone water 0.1% with Polysorbate-20 4% and
Lecithin 0.5% or the diluent containing the neutralizing agents of the
preservatives (dilution 10-1) was shaken and placed for 10 minutes
at 3542°C.%

Table | Characteristics of Staphylococcus aureus in selective media'’
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Test for Staphylococcus aureus and Pseudomonas aeruginosa:10
ml of the stock solution was taken and 90 ml of TSB was added. It
was mixed and incubated at 35°C 2°C for 48 hours. The medium
was examined to monitor the growth. Given the case was positive,
it was replicated in surface with a handle in a petri dish with Vogel-
Johnson-agar and Cetrimide agar media. The plates were covered and
incubated at 35°C 2°C for 48 hours.*

After incubation, unless none of the developed colonies has
the characteristics of tables 1 & 2, the sample accomplishes the
requirements of Staphylococcus aureus and Pseudomonas aeruginosa.
If suspicious colonies are detected, a coagulase and oxidase test is
performed."’

Selective medium Vogel - Johnson Agar

Salted Mannitol Agar

Baird-Parker Agar

Morphological
characteristics

Black colonies surrounded by a
yellow halo

Gram staining Gram positive cocci in clusters

Coagulase test Positive

Yellow colonies with
yellow halo

Gram positive cocci in
clusters

Positive

Glossy black colonies with light halo from
2 to 5 mm

Gram positive cocci in clusters

Positive

Table 2 Characteristics of Pseudomonas aeruginosa in selective media'’

Selective medium Cetrimide Agar

Agar F for Pseudomonas P agar for Pseudomonas

Morphological characteristics Generally green colonies

Fluorescein Ultraviolet (UV) Light Green
Oxidase test Positive

Gram staining Gram negative bacilli

Generally colorless to yellow Generally greenish

Yellow Green
Positive Positive

Gram negative bacilli Gram negative bacilli

Coliform bacteria test: s10 ml of the stock solution was taken and
added to a tube with 110 ml of CVB at double concentration with a
Durham hood, incubated at 35°C 2°C for 48 hours. The medium was
examined to check the presence or absence of gas within the tube. If
gas is present, a sample is taken and replicated in a CVB tube with
10 ml and Durham tube in single concentration at 44°C for 48 hours
to detect the presence of fecal coliforms. If gas occurs in the Durham
tube, an EMB plate is grown at 35°C 2°C for 48 hours and suspicious
colonies are identified.*

After incubation, if none of the developed colonies has
characteristics reported by the limits of acceptability of microbiological
tests on cosmetic products subjected to microbiological contamination.
Based on the official Gazette of the Cartagena agreement Resolution
1482 of July 4, 2012." The sample will accomplish the requirements
of Staphylococcus aureus, Pseudomonas aeruginosa and Escherichia
coli.

a. Total mesophilic aerobic microorganism count Maximum limit 5
x 10° CFU/g or ml.

b. Absence of Pseudomonas aeruginosa in 1 g or ml.
c. Absence of Staphylococcus aureus in 1 g or ml.

d. Absence of Escherichia coli in 1 g or ml.18

Ultraviolet (UV) radiation spectrum of the sunscreen
and titanium dioxide

The absorption curve vs. wavelength of sunscreen and titanium
oxide was determined. A volume of 1.5 ml was used in the cell of the
Thermo Scientific equipment model Evolution 300, with a range of
190 nm to 400 nm for each of the samples.”* Rank: UVA: 320-400
nm.UVB: 290-320 nm.UVC: 100-290 nm.*

Skin irritation test in human

The selection process was completed with 10 people (authorized
by the Legal Department of Jorge Tadeo Lozano University in Bogota
DC, May 31, 2019). The Ethics committee for experiments in human
beings of Jorge Tadeo Lozano University, approved the protocol of
the short term study. This study was focused on preliminary studies
of irritation. The mentioned study was approved under the protocol of
the Mexican official law NOM-039-SSA1-1993.

Each person was informed about the study. Besides, an admission
questionnaire was filled out to enter the trial and a consent letter was
signed.

Selecting volunteers: The person must be between the 18-65
age range. The person had to be in a good health condition. The
person could NOT be pregnant; the person could NOT be taking
antihistamines.
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Sample preparation to apply on the patch: the products to be
applied were the cream and the sunscreen. They were applied directly
to the skin, a sufficient amount of 2 cm was applied.®

Procedure: The patches were applied on the back of the person.
Then, a dot was marked on their backside with a permanent marker.
The patch remained visible in order to analyze the results. The patches
were applied in an ambient temperature 25°C for 24 hours. Then, the

Table 3 Criteria for irritability rating®
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patch was removed and the person was analyzed for any skin irritation
caused by the product.”

The patch method requires only a small part of the skin, which has
been divided in quadrants. In one of the quadrants, the product has
not been used. This part is the aim of the experiment.?*?” This test was
performed under medical supervision, by MD Rodrigo Castrillon of
the Jorge Tadeo Lozano University (Table 3).

Criteria Rating
There is no visible reaction on the skin 0
Definite light erythema, without rashes or cracks on the skin or absence of erythema with the presence of >0or
dryness |
> | or

Moderate erythema, there may be some papules or deep fissures and moderate or severe erythema <2
Severe erythema (bright red color), generalized papules or severe erythema with slight edema (well defined and >2or
elevated edges) may occur <3

) . >3or
Generalized vesicles or moderate or severe erythema or edema that extends beyond the patch area <4

Physicochemical properties
Viscosity

An Ostwald viscometer type 509 05 was used to measure the
viscosity of the mask, this consists on measuring the material flow
time compared to the water flow. The hydrostatic force of the liquid
makes it flow through a capillary tube. A BROOKFIELD Brand
Viscometer, Model DV-II + Pro with CP40 screw was used for the
sunscreen and the moisturizer.

pH

A METTLER TOLEDO brand pH meter, reference Seven Easy,
was used. The pH of the sample was measured by putting it into a test
tube containing cosmetic sample, the test was repeated twice. The pH
conditions test was completed with its limit, in order to verify that the
cosmetic products were made according to the technical specifications
of the Mandatory Regulation Sanitary Notification. Based on the
official Gazette of the Cartagena agreement Resolution 1482 of July
4,2012.

Acid pH: <3.0
Alkaline pH: > 10.0.%8
Organoleptic analysis

A sensory test was performed on 100 people by asking them if they
liked or disliked the color of the moisturizer and sunscreen on a scale
of 1 to 7: 1 =1 extremely dislike them and 7 =1 extremely like them.?

Relative density

A BRIXCO brand 50 ml pycnometer and a Fisher Scientific brand
model XD-800 balance were used. The empty pycnometer was firstly
weighed, then the pycnometer was weighed with water, and then the
pycnometer was weighed with the sample.

Results
Microbiological control of cosmetics

Figures 1, 2, 4 and 5 show that the test results for Staphylococcus
aureus and Pseudomonas aeruginosa were negative, since these
bacteria were absent in the moisturizing cream and sunscreen
products. According tothe Official Gazette of the Cartagena agreement
Resolution 1482 of July 4, 2012, these products are acceptable in the
absence of bacteria.

Figure |Test of Staphylococcus aureus in moisturizing cream.

Figures 3 & 6 show that the test results for Coliform bacteria
were negative. Therefore, these coliform bacteria are absent in the
moisturizing cream and sunscreen products. According to the Official
Gazette of the Cartagena agreement Resolution 1482 of July 4, 2012.
Thelimit of acceptability is satisfactory, since there is no presence. It
is to say, there is absence of these bacteria in the products.

Ultraviolet (UV) radiation spectrum of sunscreen and
titanium dioxide

Sunscreen, diluted sunscreen and water with titanium dioxide, the
range of these products is measured with the EPA literature.**

Citation: Aya PAV,Torres GR. Sunscreen and moisturizer cream effects of cosmetic formulations containing extracts of Hypnea musciformis collected in the
Colombian Caribbean. Pharm Pharmacol Int J. 2020;8(3):192—199. DOI: 10.15406/ppij.2020.08.00296


https://doi.org/10.15406/ppij.2020.08.00296

Sunscreen and moisturizer cream effects of cosmetic formulations containing extracts of Hypnea

musciformis collected in the Colombian Caribbean

Figure 2 Test of Pseudomonas aeruginosa in moisturizing cream.

Figure 3 Test for coliform bacteria in moisturizing cream.

Figure 4 Test of Staphylococcus aureus in sunscreen.

Figure 5 Test of Pseudomonas aeruginosa in sunscreen.

Sunscreen: The maximum absorbance of ultraviolet rays at a
concentration of % w/v 0.87, for UVCs at 190 nm, the maximum
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absorbance is 3.473, for UVBs at 290 nm the maximum absorbance is
2.2, for UVA at 369 nm the maximum absorbance is 2.243.Sunscreen
was observed to protect from all three ultraviolet rays.

Figure 6 Test for coliform bacteria in sunscreen.

X

Figure 7 24 hours after applying the moisturizing cream on the volunteer.

Diluted sunscreen: The maximum absorbance of ultraviolet rays at
a concentration of % w/v 0.035, for UVCs at 192 nm the maximum
absorbance is 0.379, for UVB at 290 nm the maximum absorbance is
0.153, for UVA at 360 nm the maximum absorbance is 0.154.Diluted
sunscreen was observed to protect from ultraviolet rays.

Water with titanium dioxide: The maximum absorbance of
ultraviolet rays at a concentration of % v/v 4, for UVCs at 193 nm
the maximum absorbance is 2.379, for UVB at 290 nm the maximum
absorbance is 1.296, for UVA at 320 nm the maximum absorbance is
1.187.

It was observed that titanium dioxide is able to protect the skin
from ultraviolet rays in the different ranges, which are UVA, UVB
and UVC."”

Human irritation test

There was no visible reaction on the skin after applying the
moisturizing cream and sunscreen products, according to the Criteria
for irritability rating (Figure 7, 8).%'

Viscosity

Viscosity of the mask: The viscosity of the mask according to
the International System (IS) is 7.46 x 10* Pa*s. Figure 9 shows
the viscosity of the sunscreen and the moisturizer. Figure 9 shows
that these products, i.e., moisturizing cream and sunscreen, have a
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viscosity with a pseudo plastic fluid behavior. The molecules of these
products have an orientation parallel to the axis of the surface.*

Figure 8 24 hours after applying sunscreen on the volunteer.

12,000

10,000

£ 8000

= 6,000
'L"'_.-

= 4,000

2,000

oo

ooo 0ol ool ooz
SPEED
Sunscreen Moisturizing lotion

Figure 9 Viscosity result of sunscreen and moisturizer.
pH

The pH of cosmetic products was measured and the following
results were obtained:

Mask: pH 6.90
Moisturizing cream: pH 6.86
Sunscreen: pH 6.82

The pH obtained in all products is close to neutrality according
to the pH conditions.Official Gazette of the Cartagena Agreement
Resolution 1482 of July 4, 2012. Therefore, it does not have irritating
effects on the skin.

Organoleptic analysis

A statistical study was carried out using the STATGRAPHICS
18 program and a Chi-Square statistic of 75.359 was obtained with
a P-value of 0.0000 and with an assurance level of 95%. The results
of the 100 surveyed people, showed that the moisturizer in the odor
questions averaged 5.42, the texture averaged 5.79, and the color
averaged 6.06. In the sunscreen, the odor result had an average of
5.12, the texture had an average of 5.94 and the color had an average
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of 5.83. The conducted surveys show an approval in smell, color and
texture by the surveyed volunteers.

Relative density

Each sample was weighed to know its density and the results
of the weights were as follows: gel mask: 1.0062 relative density.
Moisturizing cream: 0.9337 relative density. Sunscreen: 0.9802
relative density.

Discussion

Having a body of scientific knowledge for skin health care, the
cosmetic products can be produced based on traditional fundamental
knowledge. As in this case using Hypnea musciformis in the Caribbean
Colombian Coast. However, the phytochemistry studies have allowed
isolating some molecules, which are remarkably interesting like the
antioxidants."® The fraction, which was taken from the algae extract
Hypnea musciformis, is moderately polar. It is present in bioactive
compounds, placing algae in a highly important rank for the skin
health care and its research development.

In the market there are more than 20 products based on the extract
of the macroalgae H. Musciformis,’'*?> comparing the own created
products to the those which are in the market, they do not have the
ingredients used in our product. That is to say, our products are
more effective. The formulation was created based on the extract of
H.Musciformis, vitamin A, B and D, collagen and aloe vera. Although,
some cosmetic products have been made with algae extract additives
as sunscreens. In general, these have been obtained from microalgae
like spirulina.®3

It is essential to determine the bacterial content in cosmetic
products. If these products contain microorganisms, it can cause
skin health problems and also the damage the product itself.* In the
performed test to the products, it showed that there is an absence of
bacterial content. Therefore, it is to say, these products will have a
durable life and will not cause any health problems on the skin.

The skin irritation test is necessary because it must ensure the
products do not cause any skin irritation. In such cases, in which
irritation skin may appear, it would be monitored in order to have
the percentage of sensitive people as low as possible.?” In the product
irritation test, a positive result was obtained, since it did not cause any
irritation whatsoever to the volunteers.

Physical-chemical tests are performed to detect future problems
that may affect the stability and quality of the cosmetic products being
made.?® Having the obtained results in the pH, viscosity and density
test. It was observed that it fulfils with the parameters established in
the official Gazette of the Cartagena agreement Resolution 1482 of
July 4, 2012. As well as, it demonstrates the quality of the product.
Having the approval of products in stability, some aspects must be
considered such as the criteria of appearance, color and odor. Plus,
the appearance must always remain the same, the color and odor must
be stable for more than 15 days.?® These products were approved
according to the stability criteria. In other words, they meet the
requirements in stability and quality test.

The rheological properties found in our formulations, provide the
skin important compound products such as collagen and essential
vitamins for a healthy skin being protected by the UV light. Although,
further and detailed studies are required. The effect of those molecules
have been proved in other tests.3¢3
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However, in sunscreen lotion is frequently used derived
compounds from titanium oxide and Zinc oxide. A product has been
developed with similar properties with a more natural formulation
with lower concentration of inorganic additives with compounds that
are generally soluble in water and higher level of care is needed when
applying.®

Regarding long term tests, it can be said that sunscreen lotions
were originally designed to include filters UVB. Nevertheless, due
to an intense increasing penetration of sunlight (UVA), which causes
photo-aging. Studies have changed towards sunscreens with UVA and
UVB filters, plus other compounds with antioxidant features.*

In this sense, it has been started producing sunscreen with broad-
spectrum using macro algae. And being sunscreens with a broad
spectrum, in most countries, photostability tests are not requested.
Owing to the complexity of most of these formulations, they
can include more than one compound responsible for UV filters,
antioxidants, and other excipients of the formulation.*

Based on the findings of this study, it has been possible to conclude
that the supercritical extract of the alga includes antioxidant agents
that work as sunscreen. However, further research and more clinic
tests are needed in order to identify the functionality proven in this
study. It would be highly important to have an additional test of the
presented formulations to determine the efficacy in water solubility,
to recommend them as sunscreen to be used for instance in swimming
pools or the sea. Because of the selected alga proceeds from a local
village surrounding the Colombian Caribbean coast.**!

Conclusion

H. musciformis extracts could be considered effective ingredients
to be used in sunscreen and moisturizer formulations. The combination
of vitamins A, B and D, Aloe vera and collagen together with algae
extracts significantly improves its properties. The high performance
of sunscreens can prevent UV-induced DNA damage. Therefore,
they can be considered as an interesting combination for an effective
moisturizing and photo protective formulation with anti-aging
properties. The pH obtained in all cases is close to neutrality. Hence, it
does not have irritating effects on the skin. The values obtained in the
viscosity and density of the products significantly support the texture
and the application of cosmetic products. The cutaneous application
of all the studied formulations showed significant results statiscally
speaking, concerning a moisturized skin. Besides having a positive
effect after the treatment with the active compound ingredients from
H. musciformis extract, vitamins A, B, D, aloe vera and collagen.
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