Depigmentation
treatments
in clinical practice

Melasma (or Chloasma when present during pregnancy), one of the most common
acquired pigmentation disorders, presents as patches of skin discoloration developing gradually over time. Most often it
is manifest as facial hyperpigmented macules with irregular borders mainly affecting cheeks, forehead and nose causing
sufferers psychoemotional distress and
interfering with their social functioning.
The skin disorder affects primarily women. All skin phototypes can be affected; but
melasma is more common in darker skin
complexions.
Various factors have been associated
with melasma. Some of them include:
• Genetic predisposition: some families
are predisposed to facial melasma, particularly those of Hispanic and Oriental
descent.
• Hormonal causes such as pregnancy,
contraceptives, stimulation for I.V.F., or
ovarian dysfunction. It has been suggested that melanocytes have oestrogen receptors. Note that melasma is not
seen in post-menopausal women not
using hormonal therapy.
• Exposure to sun can trigger or may act
as an aggravating factor for melasma.
The infrared spectrum seems to play an
important role in melanogenesis.
• Post Inflammatory Hyperpigmentation
(PIH) secondary to ordinary conditions
such as acne or injury to the skin resulting from sunburns, surgery or cosmetic
procedures such as chemical peels,
dermabrasion, lasers and cryotherapy
(liquid nitrogen treatments).
• Thyroid and Addison’s disease.
• Other aggravating factors include certain cosmetic products e.g. exfoliating
lotions and bleaching agents especially
when used without sun protection, a

wide range of medication such as corticosteroids, systemic retinoids or other
systemic photosensitizing drugs (e.g.
tetracyclines, fluoroquinolones, phenothiazines, HMG-CoA* reductase inhibitors, etc).
Table 1
Classification of melasma according
to its depth.
Types of Melasma
and Clinical features
Epidermal
• Well-defined border
• Dark brown colour
• Enhanced under Wood illumination
(Fig. 2)
• Responds better to treatment
Dermal
• Ill-defined border
• Light brown colour
• Remains unchanged under Wood’s
lamp (Fig. 2)
• Responds poorly to treatment
Mixed
• Combination of light and brown
patches
• Partial improvement with treatment
• Most common type

Figure 1 – A Wood’s lamp is a diagnostic tool used in dermatology by which ultraviolet light is shone (at a wavelength of approximately 365 nanometers)
onto the skin of the patient in order to determine type of melasma

Figure 2a – Epidermal melasma in visible light and under Wood ‘s lamp
Figure 2b – Dermal melasma in visible light and under Wood’s lamp
(Levy J.L. Hyperpigmentation and its cosmetic treatments. Body_estetic Laboratories. Arnette, Barcelona 2009)
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In order to be able to effectively treat pigmentation disorders it is very important
to be familiar with the pathophysiology of
melanin production and where things can
go wrong in the highly complex process of
pigment synthesis.
Melanogenesis
The pigmentary system consists of
melanocytes and their main product,
melanin. The
melanocytes are located in the basal
layer and scattered between basal
cells. Their main function is to produce
melanin through a series of reactions
called melanogenesis. Melanocytes
are activated by sun (i.e. when ultraviolet rays penetrate the skin and
damage DNA, thymidine dinucleotide
(pTpT) fragments from damaged DNA
trigger melanogenesis), skin inflam-

mation, disease, following skin resurfacing procedures and hormones
such as adrenocorticotropic hormone
(ACTH), Vitamin D metabolites, pregnancy, menopause or contraceptives.
Melanin synthesis takes place in lysosome-related specialised cell organelles, the melanosomes. Mutations
in the genes encoding the proteins
that control the formation, maturation and activity of the melanosomes
cause pigmentation disorders such as
Hermansky-Pudlak, Chediak-Higashi
or Griscelli-Prunieras syndromes.
Mature melanosomes loaded with
melanin appear to accumulate at the
extremities of melanocytic dendrites
in order to be transferred to the surrounding keratinocytes where they
protect the nuclear DNA from mutations caused by the ionizing radiation
of the sun’s ultraviolet rays (Fig. 3).

Figure 3 – Melanocytes produced in the neural crest migrate along a dorsoventral pathway towards epidermis. Melanin is synthesized within the lysosomerelated organelles, melanosomes and then transferred to surrounding keratinocytes in order to protect skin cells from the harmful effects of UV radiation.
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Skin colouring
Melanin, apart from being an excellent
photoprotectant, is also the primary
determinant of skin colour. There are
two types of melanin; eumelanin (a
brown-black polymer of dihydroxyindole carboxylic acids), the stable form;
pheomelanin (a red-brown polymer of
benzothiazine units largely responsible for red hair and freckles), the unstable form. The enzyme tyrosinase is
required for melanocytes to produce
melanin from the amino acid tyrosine.
Tyrosinase is synthesised in the Golgi
apparatus of the melanocyte and is
transported to melanosomes. A lack
of this enzyme causes albinism.
Both types of melanin derive from a
common precursor, dopaquinone,
which is the product of the oxidation of
tyrosine by tyrosinase. Following this
stage, dopaquinone can either combine with the non-essential amino acid
cysteine giving cysteinyldopa or in the
presence of the melanogenic enzymes
tyrosinase-related protein1 (Tyrp1)
and dopachrome tautomerase it is
converted to dopachrome resulting in
the synthesis of pheomelanin and eumelanin respectively (Fig. 4)

Eumelanin is correlated with increased cutaneous photoprotection by
absorbing, dispersing and eliminating free radicals. On the other hand
pheomelanins can produce hydroxylated radicals, hydrogen peroxide and
superoxides known to induce oxidative
stress that can have harmful effects
on the genetic material of cells. That
is why individuals with fairer skin present a higher risk of developing skin
cancer, particularly in response to UV
rays.
Melanocytes synthesize both eumelanins and pheomelanins. The eumelanin/pheomelanin ratio along with the
size, number and distribution of melanosomes determine the colour of the
individual. Please note that this ratio
can vary in the same individual under
the influence of UV radiation which favours eumelanogenesis; hence UV induced pigmentation or tan.
Depigmentation treatments
Acquired melanoses such as melasma, freckles, PIH and solar lentigos
constitute a major cosmetic problem
affecting a great number of people.

Figure 4 – Biosynthetic pathways for the synthesis of eumelanin and pheomelanin.
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There has been a multitude of ‘promising’ treatments for hyperpigmentation but unfortunately most of them are
either not effective or are associated
with significant side effects rendering
them unsuitable in clinical practice.
The ideal depigmenting agent1:
• Must be selective with fast and powerful depigmenting effect;
• Must act on melanocytes when they
produce high quantities of melanin or
when hyperplasia is present, as in the
case of solar lentigines;
• Must not have side effects;
• Must induce abnormal pigment
elimination without producing hypopigmentation;
• Must not have melanocytotoxic effects;
• Must have a known mechanism of
action;
• Must be able to intervene at various
stages of melanogenesis.
Tyrosinase is a copper-containing enzyme present in plant and animal tissues that catalyzes the production of
melanin and other pigments from
tyrosine by oxidation, as in the blackening of a peeled or sliced potato exposed to air.
Tyrosinase is the key enzyme in melanogenesis. Therefore tyrosinase inhibition is the main target of almost all
depigmenting treatments (see table 2).
In my clinical practice I have tried
various topical depigmenting agents
and treatments. I must say that the
Dermamelan Depigmentation treatment has given my carefully selected
patients outstanding and permanent
results without rebound hyperpigmentation on stopping treatment provided
that the Dermamelan protocol has
been adhered to for a relatively long
period depending on the severity of the
skin problem.

Dermamelan
I have been using over a number of
years the Dermamelan Depigmentation treatment by Mesoestetic with very
good results indeed. Dermamelan is a
safe treatment for all skin phototypes
(Fitzpatrick I – VI) and I have used it for
skin blemishes of a wide aetiology including:
• Melasma (all types)
• Freckles
• Solar lentigo (eg, actinic lentigo, senile lentigo, sun spot, liver spot)
• Juvenile lentigo
• Post-inflammatory hyperpigmentation
• Idiopathic hyperpigmentation
Dermamelan can also help in hypomelanoses such as pielbadism, vitiligo and pityriasis alba causing a more
even distribution of the remaining pigment.
Dermamelan is a well tolerated nonhydroquinone depigmentation treatment which acts as a reversible tyrosinase inhibitor without damaging the
melanocytes; that means less likely to
cause post treatment patchy hypopigmentation. Dermamelan has a complementary action in inhibiting other
enzymes involved in the eumelanin
production such as dopa tautomerase
producing thus an enhanced depigmenting effect.
Dermamelan’s active depigmenting
ingredients are Kojic Acid, Phytic Acid,
Alpha Arbutin and Azelaic Acid (see
Table 2). However the efficacy of the
depigmenting agents also depends on
whether they will reach the factory of
melanin synthesis, i.e. melanosome.
Therefore Dermamelan combines a
variety of alpha and beta hydroxy acids such as citric acid and salicylic
acid (ask about aspirin allergy) for enhanced penetration of the active ingre-
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dients through the stratum corneum
into the melanosomes in order to inhibit the tyrosinase and other related
enzymes. In addition the exfoliating
agents used in Dermamelan will accelerate the turnover of corneocytes
helping thus with melanin elimination. Dermamelan’s incorporated vitamin complex (e.g. tocopheryl acetate,
ascorbic acid) and sunblock filters
(e.g. avobenzone) provide a very effective antioxidant protection neutralising
free radicals produced by UVA/UVB
rays and stimulate collagen production and cell renewal enhancing skin
luminosity.
In my experience Dermamelan Depigmentation Treatment can reduce up
to 100% of abnormal skin pigmentation, particularly in epidermal melasma. Patients can usually see a significant improvement within the first
two weeks. However they need to be
warned that it will take time until results become permanent due to the
rebound effect and complexity of melanogenesis. In severe cases of melasma I carry on maintenance treatment
for up to 9 months and very occasionally up to 1 year.
Dermamelan is not associated with
severe side effects. In 2 cases I had to
slow down and in 1 case to stop completely treatment due to irritation.
Protocol
Dermamelan can be used in any time
of the year provided that a high SPF
sunscreen combining physical filters
such as titanium dioxide or zinc oxide
and organic anti-UVA and anti-UVB filters is applied during the day for optimal results.

There is no special preparation for
Dermamelan. However make sure
that patients have not used topical or
oral corticosteroids, retinoids or other
photosensitizing medication within
the previous 6 months. Dermamelan
should not be used in conjunction
with other ablative modalities such
as lasers, microdermabrasion, other
bleaching agents or TCA peels.
Dermamelan is performed in 2 stages:
Stage 1
• Dermamelan should be used by experienced healthcare professionals
who can make an accurate diagnosis
of the patient’s skin condition. For instance melasma should be differentiated from Riehl melanosis, Poikiloderma of Civatte and drug-induced
pigmentation. If any suspicion of skin
cancer exists or unsure of the diagnosis, patient should be referred to a
dermatologist immediately.
• A degreasing solution (included in
the Dermamelan pack) should be applied as skin prepping to aid ingredient
penetration. For severe hyperpigmentation I also use 50% Mandelic Acid.
This aromatic hydroxy acid is associated with only minimal irritation and has
both keratolytic and whitening properties enhancing thus the action of the
Dermamelan’s active ingredients.
• Finally the Dermamelan mask, with
the active ingredients, is applied and
advised to be left on the face for:
a. 8 hours for phototypes I –II
b. 10 hours for phototypes III–IV
c. 12 hours for phototypes V-VI
If used in other parts of the body shorter duration of application is normally required.
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Stage 2
On completion of application time the
patient can remove the mask with
soap and water.
Maintenance is achieved by using the
Dermamelan Treatment cream for up
to nine months as discussed earlier.

Mesoestetic recommends application
of the maintenance cream 3 times a
day for the 1st month; twice a day for
2nd and 3rd months; and once at night
time thereafter.
In severe cases stages 1 and 2 can be
repeated in 15 days time.

Table 2
Classification of depigmenting agents by mode of action1.
Competitive
tyrosinase
inhibitors

• Hydroquinone
a. potent topical application against hyperpigmentation;
b. has two hydroxyl groups bonded to a benzene ring and is therefore potentially
carcinogenic;
c. banned in Europe and Asia due to its potential cytotoxic effects and serious
side effects such as ochronosis.
d. however still considered to be the gold standard treatment for skin pigmentation disorders at concentrations not higher than 5%.
• Hydroquinone Monomethyl Ether (or Monobenzone)
a. Monobenzone may cause destruction of melanocytes and permanent depigmentation.
b. It is transformed by tyrosinase into a quinonic derivative with ROS production
inducing strong oxidative stress that destroys melanocytes.
c. is used as a topical agent to permanently depigment normal skin surrounding
vitiliginous lesion in patients with disseminated (greater than 50 percent of body
surface area) idiopathic vitiligo.

• Arbutin and its derivatives
a. Arbutin inhibits tyrosinase activity at non cytotoxic concentrations effectively
reducing melanin overproduction.
Chelating
agents

They interact with the active centre of tyrosinase by replacing copper ions.
Tyrosinase has a binuclear type 3 copper centre within their active site.

• Kojic Acid
a. Has antifungal and antibacterial properties
b. Natural molecule produced by certain fungi of the Aspergillus and Penicillium
family.
c. It is believed to block melanin production by limiting the availability of copper
required for melanogenesis.

• Phytic Acid
a. Phytic acid has a strong binding affinity to important minerals such copper,
iron, and zinc interfering with the normal function of tyrosinase.
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Anti-oxidants

• Ascorbic acid
a. It interacts with the copper atoms of the active site of tyrosinase.
• Tocopherols
a. Vitamin E has no effect on tyrosinase activity.
b. Blocks dopaquinone oxidation.
Antioxidants neutralize the ROS produced by UV light preventing the activation
of second messengers that stimulate melanogenesis.

Other
depigmenting
agents

• Alpha and Beta Hydroxy Acids
a. They stimulate skin exfoliation resulting in elimination of superficial pigment
b. They are contained in almost all depigmenting products where they accelerate desquamation of the horny layer speeding up the elimination of abnormal
melanin deposits.
c. Help with faster skin penetration of depigmenting agent.
• Tretinoin
a. It induces apoptosis of hyperactive melanocytes as those seen in UV stimulation.

• Unsaturated fatty acids, such as oleic, linoleic and alpha linoleic, eliminate
pigmentation in vitro. Whereas saturated fatty acids increase pigmentation.
Mechanism of action under study.

• Azelaic acid
a. Saturated dicarboxylic acid found naturally in wheat, rye, and barley.
b. Has anti-proliferative effect on malignant melanocytes.
c. Antibacterial: it reduces the growth of bacteria in the follicle (Propionibacterium acnes and Staphylococcus epidermidis).
d. Keratolytic & comedolytic: it returns to normal the disordered growth of the
skin cells, lining the follicle.
e. Scavenger of free radicals and reduces inflammation.
f. Reduces pigmentation: it is particularly useful for darker-skinned patients,
who have melasma, or whose acne spots leave persistent brown marks known
as actinic lentigines. (per the product insert: “There have been reports of hypopigmentation after use of azelaic acid. Since azelaic acid has not been well
studied in patients with dark complexions, these patients should be monitored
for early signs of hypopigmentation.”)
g. Non-toxic, and is well tolerated by most patients.
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DERMAMELAN
Before and After pics

Figure 1a – Freckles.

Figure 1b– Freckles.

Figure 2a – Senile lentigo. Also note the lightening of the original
dull skin tone and the rejuvenation effect of DERMAMELAN

Figure 2a – Senile lentigo. Also note the lightening of the original
dull skin tone and the rejuvenation effect of DERMAMELAN

Figure 3a – Severe mixed melasma.

Figure 3b – Severe mixed melasma.

