Sustained mattifying effect
through a BB cream
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ABSTRACT
Facial shininess corresponds to one of the main traits in determining an oily or combination skin type. The
presence of acne, blackheads and/or enlarged pores are also common features that go along with a greasy appearance.
In order to address such concerns, skin care products are able to offer mattifying effects that, together with colour
coverage, help improve the overall appearance of oily skin. An ultimate solution combining both skin care treatment
and make up coverage are BB creams, with a great acceptation in the market.

INTRODUCTION

An excessive sebum secretion

The visible facial shine is a result of an excess of sebum in the
epidermis, being the sebaceous gland cells known as sebocytes,
the main responsible for lipid production. Once sebum accumulates in the glands, it is released to the epidermis via the hair
follicles (1, 2, 3). Nevertheless, only differentiated sebocytes are
involved in sebum production and for this reason, it is important
to regulate sebocyte differentiation in order to control the final
lipid content (4).

Sebum secretion is stable during decades in adults and
it contributes to the lipid layer of the epidermis. However,
several factors such as hormonal changes can lead to an excessive production and become a concerning condition to face
(5, 1).
In spite of the visual impact that sebum has on the skin, it
also becomes a main cause of cutaneous damage. The consequences of an excess of sebum implies oxidative stress in the
form of reactive species and it can even cause the emergence
of inflammatory processes such as acne. When the enzymes in
charge of counteracting oxidative stress are overcome, lipid
peroxidation and cellular damage occur.

Controlling sebum secretion through sebocytes
Several components exist that can act on sebocyte activity and
sebum production, binding to specific receptors inducing either
an enhancing or inhibiting effect. It is the case for the peptide
hormones melanocortins, which have an important role in sebum
production (3, 4, 5).

The practical solution of BB creams
Standing for blemish balm or beauty balm, BB creams are
becoming a very-well accepted skin care trend with multiple
benefits in one. Sticking out by their color coverage, they also
provide hydration and UV protection and can further incorporate other additional benefits, such as a mattifying effect, to
improve the final formulation. Therefore, BB creams can be
considered a great multifunctional candidate when dealing with
greasiness and acne-prone skin types.

The pituitary gland in the brain is known to synthesize propiomelanocortin (POMC), decomposing it into α-melanocyte-stimulating hormone (α-MSH) and adrenocorticotrophic hormone,
which are referred as melanocortins (3, 6). POMC was found
to stimulate both sebocyte differentiation and sebum production, melanocortins increased sebum production and specifically
α-MSH showed to promote sebum secretion (3, 4, 7). Besides, it
is common for skin cells to release melanocortins and express
POMC and melanocortin receptors (MCRs) (6). Regarding sebaceous glands, the only MCRs identified are the melanocortin-5
receptor (MC5-R) and the MC1-R, both expressed in the cell
surface of sebocytes (7, 8). MC5-R is known to be only present in
differentiated cells and it is a marker of sebocyte differentiation
and lipid storage, directly linked to sebum production (4, 9).

When aiming to decrease sebaceous lipids on the skin and
cellular damage due to lipid peroxidation, MATMARINE™ blue
ingredient becomes a great candidate. The ingredient consists
of an extracellular polymeric substance (ECPS) obtained
through biotechnology and several tests substantiate its efficacy
in improving the overall appearance of oily skin.
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Sebum, shininess and skin pores in Caucasian skin

growing market.
EXPERIMENTAL

20 female volunteers between 20-35 years old with oily skin
applied a cream containing 5% MATMARINE™ blue ingredient
on the face, twice a day for 28 days. Measurements were taken
at the beginning, after 14 days and at the end of the treatment.
High resolution photographs were obtained and the number
and total area of pores were calculated through a specific software (Fig.1).

Reduction in MC5-R protein levels
Primary human sebocytes were incubated in reduced-serum
medium (differentiated cells) without and with 1 mg/mL
MATMARINE™ blue ingredient concentrate. MC5-R was fluorescently labeled and measured through flow cytometry. The
protein levels of MC5-R were found to be reduced by 36.6%.

After only 14 days of the active treatment the number and
total area of skin pores decreased by 20.5% and 18.8% respectively, keeping similar effects after 28 days.

Decrease in sebocyte differentiation and lipid accumulation
Human sebocytes were incubated in differentiation conditioned medium (DCM) with α-MSH as an inducer, in DCM
with retinoic acid (1 nM, positive control) or in DCM with
MATMARINE™ blue ingredient concentrate (10 mg/mL).
Non-differentiated cells were used as a control.
Differentiation of sebocytes was evaluated by measuring
cellular size and granularity (inner particles which are directly
correlated with the differentiation of sebocytes) through flow
cytometry. MATMARINE™ blue ingredient was found to inhibit
sebocytes maturation, while resembling the non-differentiated
sebocytes.
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Fig. 1. Images of skin pores of a volunteer at different times.

On the other hand, lipid storage was also evaluated by
measuring neutral lipids fluorescence. Calculations showed that
the marine ingredient decreased the accumulation of sebaceous
lipids up to 35.2%.

Skin shininess was evaluated in 19 subjects through digital
images of the face and a reduction of 27.3% was calculated after
28 days of treatment.

Reduction in lipid peroxidation

Skin sebum rate was evaluated in 20 volunteers by measuring
the sebaceous secretions based on a photometric method. Results
indicated a decrease in sebum rate of 9.4% after 28 days. Photographs of the volunteers demonstrate the visible improvement of
the oily skin complexion after 14 and 28 days (Fig.2).

MATMARINE™ blue ingredient concentrate (62 mg/mL) was
incubated with small unilamellar vesicles that contained lipids
from the cellular membrane. After incubation, a free radical
generator was added and the induction of lipid peroxidation
was measured by fluorescence through a thiobarbituric acid
reactive substances (TBARS) assay, obtaining a decrease in this
kind of damage up to 16.3% after the active treatment.
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Microarray analysis
Human epidermal keratinocytes from adult (HEKa) and sebocytes
were treated separately with MATMARINE™ blue ingredient concentrate
(10 mg/mL) and a microarray analysis was used to detect the genes that
were regulated by the ECPS.
After normalization and analysis of the microarray data, genes
with the most differential expression were obtained. Results
demonstrated the ability of the marine ingredient to downregulate the expression of genes involved in inflammation and
upregulate those involved in the antioxidant response.
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Fig. 2. Images of a Caucasian volunteer during the treatment, at different times.
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Mattifying efficacy in a BB cream along the day

CONCLUSION

A group of 22 Caucasian female volunteers with combination
skin applied a BB cream containing 2% of the marine ingredient
on a hemi-face and a placebo BB cream on the other.

MATMARINE™ blue ingredient can be considered a good
choice to introduce in formulations for oily and acne-prone skin
types. The active ingredient proved to reduce the main components that trigger sebum production while decreasing oxidative
damage. When used on a BB cream applied on Caucasian women
it showed an immediate mattifying effect. A reduction in pores,
shininess and sebum rates was also observed in a second test on
Caucasian volunteers after 14 and 28 days. Likewise, another clinical study in Asian subjects demonstrated the sebum regulating
effect of the ingredient after 1 month.

Through a light reflectance principle the skin shine was evaluated immediately after the application, and 2 and 8 hours later.
An immediate reduction of 28.3% in skin gloss was observed
after the treatment with MATMARINE™ blue ingredient, while
this mattifying effect was maintained throughout the day (Fig.3).

In conclusion, MATMARINE™ blue ingredient works as a great
candidate to incorporate in cosmetic formulations intended to
oily and combination skin, but it is especially indicated for BB
creams offering an immediate mattifying effect along the day.
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Fig. 4. Images of a volunteer after 2 hours of the active treatment (right image)
compared to placebo (left image)
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