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Abstract

Facial dyschromia cause problems in the appearance, resulting in negative psychological and social effects that
degrade the quality of life of a person. They are the result of excessive accumulation of melanin in various parts of
the epidermis due to excessive melanogenesis, which is either caused by a reaction to the effect of ultraviolet radiation
or, in most cases, has a pathological etiology. The present article presents the various methods of skin whitening that
can be used through Aesthetic practice.
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Exposure to sunlight is related to harmful effects
of UV radiation on the skin, such as the creation of
reactive oxygen species (ROS) that lead to the
oxidation of the skin, damaging its healthy cells,
resulting in a general deterioration of quality,
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appearance and health of the skin tissue that
appears in the form of pigmentary changes [1],
photoaging, even precancerous lesions.

Facial dyschromia refers to color changes of the
skin that cause inhomogeneity in pigmentation.
They usually appear as hyperpigmentation (darker
spots), leading to a color uneven appearance that
deviates from the skin's normal color tone. They
cause an appearance problem, with consequent
negative psychological and social effects that
degrade the person's quality of life [2,3].
Hyperpigmentation of the skin is usually caused by
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excessive production, accumulation, distribution or
transport of melanin [3,4].

The color of the skin is determined by the
amount of pigments present in it and the ratio be-
tween them. The central pigments of the epidermis
are derivatives of melanin. The two most important
forms of melanin found in humans and whose ratio
determines, mainly, the final color of the skin, are
eumelanin, with a dark brown/black color and
pheomelanin, with a yellow/red color [5-9]. The
higher proportion of pheomelanin compared to
eumelanin characterizes fair color skin types [9].
The main function of melanin is to protect the skin
from the harmful effects of ultraviolet radiation
[1,6,8-11,13,14].

Melanin production is induced after exposure
to UV radiation [5,9-11] and occurs in specialized
cells, the melanocytes, located at the border be-
tween the dermis and the epidermis, in the basal
layer of the epidermis [1,5-8,11-16]. Each mel-
anocyte is surrounded by approximately 36
keratinocytes [8,10,11,15]; these two form the ep-
idermal melanin unit [10,13,15]. Melanin is trans-
ported to the neighboring keratinocytes of the epi-
dermis [5,7,8,11] via dendrites [13,15].

Melanogenesis is the complex multifactorial
process of melanin production. Melanin is synthe-
sized by the oxidation of the amino acid L-tyrosine
[6,9], and is stored in melanosomes within keratino-
cytes [1,16]. Melanosomes (microscopic cysts in-
side the melanocyte [17]) contain tyrosinase
(TYR), a glycosylated polyphenol oxidase [13]
which is a copper-containing enzyme. Melanin
synthesis is mainly controlled by tyrosinase, which
catalyzes two distinct reactions in melanin synthe-
sis, namely the hydroxylation of L-tyrosine to L-
3,4-dihydroxyphenylalanine (L-DOPA), by mono-
phenolase action, and its oxidation (L-DOPA) to
the corresponding quinone, L-dopaquinone (DQ),
with biphenolase activity [17].

Pigmented lesions are often benign and easily
distinguishable, accordingly to their appearance
and location [3]; based on the location of the pig-
ment, they can be classified into epidermal, der-
mal, and mixed (epidermal and dermal lesions)
[2,4]. Another classification is their separation into
congenital or acquired [2], while they can still be
classified based on their etiology as nephrotic,
post-inflammatory, hereditary or acquired drug-in-
duced, hormonal, etc. [4]. The classification in
these ways assists in the selection of the appropri-
ate, case-by-case, treatment. In general, epider-
mal lesions are easier to eliminate than dermal le-
sions, due to their proximity to the surface of the
skin. Dermal pigmentations rarely respond to treat-
ment with local agents or aesthetic procedures,
such as superficial peelings, while they are more
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effectively treated by lasers due to the precise se-
lectivity and depth of penetration of the laser beam
into the skin [2]. In general, the epidermal pigmen-
tary lesions are linked to diseases such as epheli-
des, solar lentigo, café-au-lait macules, nae-
vusspilus, etc. The dermal are linked to diseases
such as blue naevus, Ota naevus, Ito naevus, Hori
naevus etc. The mixed are linked to diseases such
aspost-inflammatory  hyperpigmentation, me-
lasma, nevocyticnaevus, naevus Becker etc.

2. SKIN WHITENING METHODS USED
IN THE AESTHETICS PRACTICE

Skin whitening is the best way to treat skin hyper-
pigmentations. It includes the various methods
aimed at brightening the skin [8,12], resulting in a
more uniform and improved complexion [8,13].
Skin whitening leads to skin discoloration achieved
by reducing the concentration of melanin in the
skin [12,13], inhibiting either the maturation of mel-
anocytes or the process of melanogenesis, mainly
by selectively suppressing the activity of tyrosi-
nase (TYR) to reduce hyperpigmentation [12,15],
by preventing the transfer of pigment granules
(melanosomes) from melanocytes to surrounding
keratinocytes [15], by suppressing pigment bio-
synthesis and through some alternative pathways
[12].

Skin whitening methods used in the Aesthetics
practice include the topically applied whitening
agents, the chemical peels, the light emitting ther-
apy treatments, the dermabrasion, the micronee-
dling.

2.1. Topically applied whitening agents

Topical application of whitening agents to the skin
is the first treatment option, mainly because this
method is less invasive and aims to interfere with
the process of melanogenesis and transfer of
melanin to the keratinocytes, through various
mechanisms, as an attempt to actually treat the
problem. Whitening agents appear in various
cosmetic forms, mainly creams, emulsions and
lotions, intended to succeed in either the
discoloration of already existing melanin in the skin
or suspending the creation of new melanin.

Some of the mechanisms of action of the
topical application of whitening agents (related to
agents that affect them, indicatively) include:

a) tyrosinase inhibition (kojic acid, ellagic acid,
resveratrol, oxyresveratrol [18], hydroquinone,
mequinol, azelaic acid, arbutin [14,18],
deoxyarbutin, licorice extract, N-acetylglu-
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cosamine, glycolic acid, N-acetyl-4-S-cysteami-

nylphenol [14]).

b) inhibition of tyrosinase transcription (tretinoin, reti-
nol, retinaldehyde, N-acetylglucosamine, glu-
cosamine [18]).

¢) inhibition of melanosome transport (linoleic acid
[18]).

d) reduction of melanosome transport (niacinamide,
retinoids, soy trypsin inhibitor [14]).

e) interaction with copper (L-ascorbic acid, kojic
acid [14]).

f) acceleration of epidermal turnover (vitamin C,
vitamin E, thioacetic acid, lactic acid, salicylic
acid, liquiritin  [18] glycolic acid, retinoids
[14,18]).

g) inhibition of melanosome maturation (arbutin, de-
oxyarbutin [14]).

h) Oxidation - breakdown of melanin (lignin peroxidase
(14D.

i) anti-inflammatory properties (soy milk, niacinamide
(18).

j) free radical scavenging (topical steroids, glycyr-
rhetinic acid [18]).

The list of whitening agents includes many
more than those mentioned above. It has been
proven in many cases that the combination of dif-
ferent agents leads to increased effectiveness.
Cosmetics industry has turned its efforts to re-
search and development of new agents with im-
proved stability within a cosmetic formulation and
with an improved efficacy and side effect profile;
for this reason the search is turned to new agents
usually derived from natural sources or to the mod-
ification of the structure of existing agents, aiming
at reducing adverse effects compared to the origi-
nal ones. In addition, for better effectiveness, less
adverse effects and increased transdermal ab-
sorption, entrapment systems of a whitening agent
in structures such as solid lipid nanoparticles
(SLNSs) are being developed.

In general, some of the adverse effects of ap-
plying whitening agents include, but are not limited
to, itching, dryness, skin lysis, dermatitis, melasma
and hyperpigmentation of the skin, mercury poi-
soning, fetal toxicity in pregnant women, Cushing's
syndrome, liver failure, etc. [5]. In addition, the hy-
popigmentation from the prolonged application of
the agents leaves the skin more vulnerable to the
harmful effects of UV radiation, consequently in-
creasing the potential appearance and develop-
ment of cancerous lesions [5,13]. Protection from
solar radiation is imperative, both for the preven-
tion of pigmented lesions and for the successful
outcome of hyperpigmentation treatment [5, 13].
Broad-spectrum sunscreens that protect against
both UVA and UVB can provide the best protec-
tion. A good broad-spectrum sunscreen product

should have a protection factor of at least SPF 30
(UVB protection) and PA +++ (UVA protection) [2].
Also, the use of emollient products is recom-
mended in case of side effects such as dryness or
itching [5].

2.2. Chemical peels

According to the histological depth of peeling
achieved, chemical peels are distinguished into
very superficial and superficial (e.g. solutions of a-
hydroxy acids, salicylic acid, tretinoin, trichloroa-
cetic acid [10%-20%]), medium depth (e.g. solu-
tions of pyruvic acid, trichloroacetic acid [35%])
and deep peels (e.g. phenol peel) [18]. Depending
on the substances it contains, a peeling product is
classified as cosmetical, if it causes only superfi-
cial exfoliation. A very superficial peeling causes
destruction of the stratum corneum only, without
affecting the underlying layers, a superficial (epi-
dermal) one causes destruction of part or all of the
epidermis, while a medium-depth one (papillary
dermal) causes a destruction of the entire epider-
mis and part or the entire papillary dermis, up to
the reticular layer [18]. Caution is required for me-
dium-depth peels, while deep peels, in general,
are not recommended due to the high possibility of
long-term and/or permanent pigmentation changes
[14].

Common side effects across all types and
depths of penetration are persistent erythema
(more than three weeks) and, less commonly, the
possibility of infection [16]; otherside effects in-
clude burning sensation, reactivation of herpes
simplex, post-inflammatory hyperpigmentation,
blisters, keloids, hypertrophic scars [19].

Regarding the treatment of pigmented lesions,
chemical peels achieve the removal of already ex-
isting melanin in the skin; they do not have an in-
hibitory effect on melanocytes or the process of
melanogenesis. In general, they are used either in
addition to local treatment [14,20,21] or as a stand-
alone treatment, although synergistically they show
better results [14]. Peels are also considered more
effective when applied in a series of treatments
[21,22] usually lasting 3 to 5 months, enhancing
the penetration of topically applied whitening
agents [22].

2.3. Light emitting therapy treatments

The use of light emitting devices and lasers in
facial aesthetics concerns regeneration functions
or selective photothermolysis. Before each use of
these devices, compliance with all protection and
safety rules is imperative. Regarding skin whitening,
while the application of lasers requires their use by
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doctors, the use of the Intense Pulsed Light (IPL)
systems can be applied by aestheticians.

IPLs are high-intensity incoherent, polychromatic
light emission sources and emit at a long
millisecond pulse width over a wide wavelength
range of 515-1200 nm [21,23,24], while lower
wavelengths, typically from 515 to 755 nm, can be
eliminated with various cut-off filters. At the same
time, there is also I12PL, the second generation IPL,
where the wavelengths from 900 to 1200 nm are
eliminated [24]. Pulse duration provides greater
thermal diffusion and a reduced probability of
occurrence of post-inflammatory hyperpigmentation.
The emitted light is provided by a flashlamp, larger
than the laser spots, which contributes to the rapid
treatment of large areas [21]. The mechanism of
action of IPLs is that the light energy is converted
into thermal energy that causes thermal
destruction of the specific targeted area. This
mechanism is considered non-ablative, since the
lower layers of the skin are targeted, without
affecting the surface layers of the skin.

The use of IPL is approved by the Food Drug
Administration for the treatment of a variety of
benign pigmented and vascular lesions [20]. It has
been shown to be very effective in the treatment of
photodamaged pigmented lesions such as solar
lentigo and generalized dyspigmentation [23]. In
addition, IPL can be used as an adjunct to topical
therapy to accelerate the healing of lesions [16]. It
is recommended for fair-skinned people.

2.4. Dermabrasion

Dermabrasion is considered as a complementary
treatment in the treatment of pigmented lesions of
the face [14]. Regarding the treatment of
pigmentation lesions, the method's mechanism of
action depends on the removal of melanin-
containing keratinocytes. It has shown success in
treating melasma [20]. In general, adverse effects
concerning the treatment of melasma include post-
inflammatory hyperpigmentation [16,20] and color
changes, appearance of enlarged pores, loss of
skin texture, pruritus, formation of keloids and milia
[16].

2.5. Microneedling

Microneedling is the application of active substances
to the skin by piercing it with tiny needles, facilitat-
ing the transdermal absorption of the active ingre-
dients. It is mainly used for revitalizing and toning
the skin.

A promising microneedling method involves
the use of a patch with hyaluronic acid micronee-
dles infused with reduced glutathione (GSH),
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which gradually dissolve as the patch is applied to
the skin. This method leads to enhanced absorp-
tion of glutathione through the skin, while reducing
glutathione’s bad smell. Hyaluronic acid presents,
as a biopolymer, high biocompatibility and adjust-
able physicochemical properties. In addition, it
also exhibits deodorizing properties, making it an
ideal material for the production of the micronee-
dles to be infused with glutathione. The use of
these patches is aimed at a sustained and long-
term release of substances through transdermal
routes, minimizing pain [25].

3. DISCUSSION

The pharmaceutical and the cosmetic industry
have grown significantly in the field of skin whiten-
ing products, with an annual financial turnover of
billions of dollars and a forecast for a continuous
upward trend in the coming years. On the other
hand, there is also the illegal trade of unapproved
and unsuitable products, dangerous to health,
which has prompted the various countries to es-
tablish legal and regulatory frameworks to elimi-
nate these products from the market. At the same
time, campaigns are being promoted to inform and
raise awareness among consumers and health
professionals about the risks posed by the reck-
less use of whitening products.

Regarding the negative effects of facial
dyschromia on an individual's mental health, which
effects neither Aesthetics nor Dermatology can
cure, the individual should realize on his own that
"charm" and "beauty" are not related only to out-
ward appearance and, also, that different stand-
ards of beauty are subjective, ephemeral and
changeable. In addition, efforts should be intensi-
fied in order to prevent the ideal of the "beautiful,
attractive and successful person with white and
flawless skin" from being massively projected by
the media, advertising campaigns and the enter-
tainment industry, so that people whose appear-
ance deviates from this standard should not be fur-
ther burdened psychologically and marginalized.

4. CONCLUSION

Concerning the pigmented lesions of a pathological
nature, one should keep in mind that if the
causative factor is not eliminated, i.e. the condition
itself that causes them, no skin whitening method
can offer a permanent solution. On the one hand,
because the skin is subject to a continuous
renewal process and on the other hand, because
any therapeutic method cannot be continued
perpetually, but must be stopped after a certain
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period of time, to avoid adverse effects and health
complications and, if necessary, repeated, same
or modified or completely different, in the future.
Thus, one should not expect a "permanent solution”,
but the "best possible result". Also, it is not
recommended (in fact, it is contraindicated) to
apply the various skin whitening methods during
the summer season, and in general during periods
when there is a lot of sunshine, as the chances of
complications due to exposure to sunlight radiation
are large.

For the successful outcome of a treatment and
for optimal results, it is necessary, both for the
therapist and for the person to whom the treatment
is administered, to follow all protection, safety and
hygiene measures during the treatment, and, also,
adherence to instructions during the post-treatment
period by the treated individual himself.
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