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THE IMPORTANCE OF SKIN TONE 

There are several different parameters that influence the aspect and attractiveness of skin in an 

important way, such as moisturization, firmness or wrinkles. However, one of the concepts that has 

most influenced the different standards for beauty throughout history is skin pigmentation, or tone. 

Recent studies have shown that the distribution of 

pigment (melanin) and skin texture vary according to the 

state of health and age. Irregular coloration is a sign of 

the skin’s age, since aging is associated with the 

presence of spots (Kasuga, 2010). 

Likewise, it has been determined that several aspects of 

human pigmentation have an evolutionary origin, in some 

cases related to fertility. The greatest source of pigmentation variation is the racial factor, but it has 

been observed that women and men within the same racial group differ in pigmentation. 

In general, a woman’s skin is poorer in melanin than a man’s. This may have biological 

explanations, such as favoring vitamin D synthesis to increase calcium absorption during 

pregnancy and breastfeeding. It has been considered that lighter skin increases a woman’s sexual 

attractiveness; a softer color has a relaxing psychological effect and, from an evolutionary point of 

view, it is considered that men preferred light-skinned women because that reduced the man’s 

innate aggressiveness (Samson, 2010). 

The difference in skin color is mainly due to the 

presence of melanin, a pigment that protects 

against external aggressions, such as UV rays. 

When the body generates too much melanin to 

protect itself against aggressions, or simply 

because of age, this may create accumulations that cause spots or changes in skin tone. This 

disorder is called hyperpigmentation, and it can affect all skin types.  
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Currently, hyperpigmentation affects millions of people all over the world, and it is the third greatest 

cosmetic concern, as it is one of the evident signs of the decline of youth. For this reason, the 

cosmetic goal is to reduce spots and to balance skin tone.  

MELAVOID™, an active lightening ingredient, acts on the initial mechanisms of 

pigmentation, reducing melanogenic activity and causing a decrease in tone and skin spots.  

SKIN PIGMENTATION 

The pigmentation visible in skin, hair and eyes mainly depends on the presence of melanin in these 

tissues. Melanin is produced in specific cells called melanocytes. Within the parameters that affect 

visible color, not only is the type of melanin produced important, so is its distribution throughout the 

tissue. 

Spots, or dyschromia, are irregularities in skin coloration. They are classified into different types 

according to their origin: 

 Melasma (chloasma): light and dark brown facial hyperpigmentation, which develops 

slowly and symmetrically. It occurs predominantly in the female sex, and is related to 

hormonal factors (pregnancy or taking oral contraceptives), cosmetics, sun exposure and 

genetic inheritance. Its origin is due to excessive melanin production by hyperfunctional 

melanocytes. With women, it may disappear after giving birth or interrupting hormone 

treatment, but with men, it seldom disappears. 

 Post-inflammatory hyperpigmentation: excess skin pigment acquired after an 

inflammatory process, such as an illness, a burn, or simply acne. It may be spread out or 

limited, depending on the cause and extension of the process. 

 “Café-au-lait” blemishes: spots of a uniform color, from beige to dark brown, with well-

defined borders, and a size that can range from 0.5 to 50 cm. They appear at birth or 

during childhood, and tend to disappear with age. 

 Lentigines: flat brown to blackish-brown oval-shaped spots that may be located on any 

part of the body. They are produced by an increase in epidermis melanocytes; they are 

called solar lentigines if they are related to overexposure to sunlight. In the majority of 

cases, they appear on middle-aged people and their number may increase with age (also 

called senile lentigines). 
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 Diffuse hyperpigmentation caused by systemic disorders: Addison’s disease, 

hemochromatosis and primary biliary cirrhosis are included among common systemic 

causes. 

 Drug-induced hyperpigmentation: the changes tend to be diffuse, but they sometimes 

show distribution patterns or specific tonalities for certain drugs. In addition to others, the 

mechanisms include:  

 Greater concentration of melanin in the epidermis (tends to have a browner color) 

 Melanin in the epidermis and in the upper dermis (generally brown with grayish or 

bluish tones) 

 Greater concentration of melanin in the dermis (tends to be grayish or bluish in 

color) 

 Deposition of the drug or metabolite in the dermis (normally slate gray or bluish-

gray in color) 

To understand the origin of these irregularities, the skin's pigmentation system mechanism must be 

understood. 

From studying the different types of melanin found in nature, it was clear that two main types 

existed, leading to the multiple nuances in skin color: 

 Eumelanin: brown or black-colored, which provide the dark colorations. 

 Pheomelanin: yellow or brownish-red pigments, responsible for light colorations. 

The key enzyme involved in the synthesis of all melanin types, from its initial precursor (tyrosine) is 

tyrosinase. A succession of oxidations of tyrosine catalyzed by tyrosinase leads to the synthesis of 

3,4-dihydroxyphenylalanine (DOPA), to then produce a common intermediary compound: 

dopaquinone (DQ). As of this point, two different pathways lead to the formation of eumelanin and 

pheomelanin. 
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Figure 1. Drawing showing the metabolic pathway of melanogenesis, which leads to the production of eumelanin and/or 

pheomelanin. (Hearing, 2011) 

The importance of gene regulation in skin pigmentation, and more specifically, in the melanin 

synthesis pathway, has recently been demonstrated.  

The transcription of the genes that encode tyrosinase and other enzymes, such as the protein 

related to tyrosinase 1 (Tyrp1), is under the control of the microphthalmia-associated transcription 

factor (MITF). This factor is crucial, both for melanocyte proliferation and for melanogenesis. 

The study of skin pigmentation has evolved throughout history, from concepts more related to 

enzyme regulation to those related to genomic studies. Depigmentation cosmetic ingredients have 

also evolved from simple enzyme inhibition to more complex mechanisms. 

MELAVOID™ is introduced as a new cosmetic ingredient that regulates melanogenesis 

through gene modulation of melanocytes. 
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PIGMENTATION REGULATION MECHANISMS 

Peroxisome proliferator-activated receptors (PPARs) are ligand-activated transcription factors 

belonging to the nuclear hormone receptor superfamily. Three isoforms have been identified, 

PPARα, -δ/β and –γ, which are found in different tissues. They participate in several physiological 

processes, by controlling gene expression in different cells. 

The study of the action mechanisms of PPARγ on the cells responsible for skin pigmentation 

(melanocytes) has not been as extensive as for other cellular types. The origin of PPARγ studies 

was melanoma research. However, the cosmetic industry’s applying this knowledge has led to the 

establishment of PPARγ as a new mechanism for several compounds with lightening activity. It has 

been seen that this nuclear receptor’s agonists are capable of acting directly on melanocytes and 

influencing their activity. 

The first studies on PPARγ influence on melanogenesis performed on melanoma cells 

demonstrated that PPARγ activator compounds inhibited their proliferation in a dose-dependent 

fashion, and reduced tyrosinase production and/or the average lifespan of this enzyme (Mössner, 

2002; Placha, 2003; Wiechers, 2005). The presence of PPARγ in normal melanocytes was also 

confirmed (Sertznig, 2008), so the action of PPARγ agonists on these cells could also be expected. 

PPARγ is capable of influencing gene expression through interactions with transcription factors or 

signaling proteins. The influence of PPARγ has been described on certain key melanogenesis 

regulators, such as the regulating gene for the microphthalmia-associated transcription factor 

(MITF) (Grabacka, 2008). PPARγ ligands, such as ciglitazone, cause a gradual decrease in MITF 

according to the incubation time performed. It has been verified that prolonged PPARγ stimulation 

brings about an important reduction in MITF; after 48 hours of incubation, MITF levels are 

extremely low. This fact is of vital importance on tyrosinase expression. 

There are other compounds known as PPARγ agonists that have shown depigmentation effects on 

melanocytes, for example macelignan (Cho, 2008; Choi, 2011), azelaic acid (Sun Yu, 2010), and 

some fatty acids, such as linoleic acid and α-linolenic acid (Ando, 1998). 

In summary, it is observed that the main consequence of PPARγ activation on melanocytes is the 

reduction of tyrosinase production, which translates to a reduction in melanogenesis. (Wiechers, 

2005) 
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Finally, it has also been described that PPARγ modulation on certain keratinocyte activities might  

likewise be important in a lightening effect. It has been verified that PPARγ activators (ciglitazone 

or troglitazone) increase keratinocyte differentiation (Mao-Qiang, 2004). This would aid in 

avoiding a local accumulation of pigment in the epidermis, and would improve hyperpigmentation 

or spots on the skin. 

Several pro-inflammatory mediators, such as interleukin 1-α and endothelin ET-1, are generated by 

keratinocytes after exposure to inflammatory stimuli or UV radiation, and are capable of stimulating 

melanogenesis. Anti-inflammatory compounds can therefore be useful in preventing or treating 

post-inflammatory hyperpigmentation (Masamitsu, 2007). Likewise, it has been seen that ligand 

binding to the nuclear receptor PPARγ causes the release of BCL-6, a transcriptional repressor of 

inflammation, which implies a decrease in inflammatory cytokine expression. (Michalik, 2007; 

Sertznig, 2008). 

Within the different types of melanogenesis modulation mechanisms of cosmetic 

ingredients, MELAVOID™ introduces a new concept based on its action, through binding to 

PPARγ, on the phases prior to the metabolic pathway of melanin synthesis. 

BEFORE: 

 MELAVOIDTM 

DURING:  
- Arbutin 

- Kojic acid 

AFTER: 
- AHAs 
- Laser 

treatments 

MELANIN SYNTHESIS 

Figure 2. Position of different lightening treatments according to their action mechanism based on the melanin synthesis 

process. 
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SELECTION OF THE ACTIVE INGREDIENT BY AN IN SILICO 

STUDY 

Once PPARγ was identified as a key mechanism in skin pigmentation modulation, a search was 

begun to select a compound of natural origin that could have PPARγ agonist activity. To this end, 

an in silico study was carried out. This technology, well-established and utilized in the 

pharmaceutical industry and, more recently, in the cosmetic industry, makes it possible to predict 

the activity of a specific molecule with great precision. 

After performing an in silico screening, the actives from the root of the Boerhaavia diffusa plant 

were selected as potential PPARγ agonists. This plant contains a group of characteristic active 

compounds called boeravinones, which belong to the rotenoid chemical class. Within this group, 

Boeravinone B is considered to be one of the most characteristic and abundant, so its PPARγ 

binding capacity was verified with a new computational trial. 

Figure 3. Chemical structure of Boeravinone B. 

The active molecule Boeravinone B was evaluated with an energetic link assay. This assay 

introduces a new concept in in silico studies (Salam, 2009) through the design of energetic 

pharmacophores, predicting which bonds are more important in ligand interaction. 

The study of the PPARγ structure with X-ray crystallography showed that the binding domain of this 

molecule (PPAR-LBD) is very large, and has the shape of a Y, formed by an entry arm (arm III) that 

branches into two areas (arm I and arm II): 

 Arm I is the only substantially polar cavity in the PPARγ binding domain.  

 Arms II and III are largely hydrophobic. 

To show biological activity, the only thing necessary is the interaction of the ligand with two arms; 

total PPARy agonists occupy arms I and II, forming a U-shaped structure. The polar area of the 
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ligands form hydrogen bonds with specific points on arm I (Ser289, His323, His449, and Tyr473). 

This hydrogen bond network is responsible for the shape change of the binding domain and for 

PPARy activation. 

This in silico studied showed that, in spite of the flat structure of Boeravinone B that impedes it 

from taking on the typical U-shape of total agonists, this molecule is capable of establishing the 

majority of the interactions by hydrogen bonds with arm I that are typical of a total PPARy 

agonist (Ser289, Tyr473, and His323). 

 

4A 

 

4B 

Figure. 4. PPARγ pharmacophore. 4A  Complex between PPAR-γ1FM9 receptor and Boeravinone B. 4B  The 

hydrogen bond interactions established by Boeravinone B are shown (Ser289/Tyr473 and His323). 

The energetic in silico study demonstrated that Boeravinone B is a potential active 

ingredient to act as a natural PPARy agonist.  

Given the structural similarity of the rest of boeravinones, a potential PPARy agonist activity may 

also be expected for the boeravinone group present in the Boerhaavia diffusa root. 
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COMPOSITION 

BOTANICAL 

Boerhaavia diffusa, commonly known as 

punarnava in Sanskrit, is a plant that 

belongs to the Nyctaginaceae family. 

Boerhaavia diffusa is a perennial 

herbaceous climbing plant that may reach 

more than 1 meter in height, depending on 

the propagation of its branches. The roots 

are woody, robust and fusiform, with a pale 

yellow to brown color. The leaves are round 

or oval-oblong, with soft undulated edges; the upper side is green, soft, and glabra, while the lower 

side is pinkish-white with fuzz. The flowers are very small; they are hermaphrodite and pinkish-

purple. The fruit is glandular, and is approximately 3 mm long (Murti, 2010). 

This plant is found both in the tropics and in the subtropics, but is native to India, where it is found 

in the warmest parts of the Himalaya region, at an altitude of up to 2000 meters (Murti, 2010). 

CHEMICAL 

Punarnava contains diverse components, such as 

flavonoids, alkaloids, steroids, triterpenoids, lipids, lignins, 

carbohydrates, proteins, and glycoproteins. 

However, in this case, MELAVOID
TM

 is standardized in 

boeravinones. Boeravinones have been considered as one 

of the most interesting Boerhaavia diffusa metabolites, from a therapeutic point of view. 

Boeravinones are the main rotenoids contained in its root, and several different ones have been 

identified: Boeravinone A to F (Rajpoot, 2011). 

MELAVOID
TM

 is an extract from Boerhaavia diffusa root, standardized in boeravinones. 
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TRADITIONAL USES 

The word punarnava literally means that it renews and rejuvenates the body (Rajpoot, 2011). In the 

case of Boerhaavia diffusa, the name punarnava probably comes from its perennial behavior; 

during the summer it remains dormant, the above-ground part dries, and just the roots remain as 

the sole surviving part of the plant, which regenerates and again forms the above-ground parts 

during the rainy season. This fact has been associated with its therapeutic use in Indian medicine, 

used to alleviate all types of illnesses and to rejuvenate the body (Najam, 2008). 

Boerhaavia diffusa has a long history of being used by indigenous and tribal peoples, in Ayurvedic 

medicine, and as a natural remedy (Dhar, 1968). It is used to treat jaundice, hepatitis, edema, 

anemia, inflammations, ocular diseases, etc., as it is an anti-inflammatory, diuretic, and antioxidant 

agent, in addition to many other activities. Concretely, the roots have a hepatoprotective activity 

since they strengthen, tone, and balance the liver (Rawat, 1997). 

It has also been seen that the alcoholic extract from the roots of B. diffusa has phytochemical 

components. Due to these compounds, it is attributed an anti-stress activity that is related to its 

antioxidant activity (Desai, 2009; Rachh, 2009), which supports this plant’s use in traditional 

medicine (Gopal, 2010). This antioxidant activity complements the lightening action of 

MELAVOID
TM

, as it inhibits melanin synthesis. 

Additionally, as mentioned previously, punarnava has anti-inflammatory properties (Meena, 2010), 

which may participate in reducing determined irregularities in cutaneous coloration. 

IN VITRO EFFICACY 

1. PPARγ BINDING AFFINITY 

To validate the previously performed in silico study, the binding affinity of MELAVOID™ was 

verified with a PPARy competitive binding assay (Polarscreen
TM

 PPAR Competitor Assay). 

This assay measures the capacity of a compound, in this case MELAVOID™, to replace a 

fluorescent ligand that is coupled in the PPAR binding domain (PPAR-LBD). The more binding 

affinity the compound has, the more potency it has in replacing the fluorescent ligand; this may be 

measured by polarization changes in fluorescence. 
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MELAVOID™ was evaluated at different concentrations to determine the IC50 (concentration of 

the active ingredient which replaces 50% of the fluorescent ligand bound to the PPARγ), using 

rosiglitazone as a positive control. 

MELAVOID™ has good binding affinity to PPARγ, showing an IC50 between 0.24 % and 0.33%.  

2. STUDY ON DEPIGMENTATION ACTIVITY IN HUMAN 

MELANOCYTES 

Once the PPARy binding affinity was confirmed, MELAVOID™ activity was researched on NHEM 

(Normal Human Epidermal Melanocytes) human melanocyte cultures. The objective was to 

evaluate MELAVOID™ action on melanogenesis.  

To this end, an assessment was performed on tyrosinase expression, the activity of this 

enzyme, and the amount of melanin after incubating NHEM cells with MELAVOID™, at a 

concentration of 0.7% for 6 and 9 days. 

a. Evaluation of tyrosinase expression 

To determine the amount of tyrosinase, the Western Blot technique was used, with the primary 

mouse antibody anti-Tyrosinase. The bands obtained were quantified by densitometry. The results 

obtained with the active ingredient MELAVOID™ were compared to a culture without any product 

(negative control). 

PPARγ PPARγ 

High polarization Low polarization 

Receptor: Ligand Receptor: Evaluated compound 

Figure 5. PPARy competitive affinity binding assay. 

Competitor 

MELAVOID™ shows good binding affinity to PPARy,acting as a natural agonist 
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The images of the Western Blot bands may be seen below, corresponding to the enzyme 

tyrosinase throughout the different incubation times. 

Figure 6. Western Blot bands showing tyrosinase expression. 

After developing the gels, it was observed in the negative control culture that the expression of the 

enzyme tyrosinase had significantly increased upon increasing the melanocyte incubation time. 

This reflects important melanogenic activity in the cells, with a consequent increase in tyrosinase 

production. 

In the case of MELAVOID™, after 9 days of incubation, a very faint band was observed that 

reflected a lesser quantity of tyrosinase. We can thus see that, as a consequence of PPARy 

activation, MELAVOID™ causes a decrease in the expression of the key enzyme of 

melanogenesis in human melanocytes. 

The following figure shows the quantification of the Western Blot bands obtained using 

densitometry analysis. We can see that MELAVOID™ causes a 63% decrease in the amount of 

tyrosinase in comparison with the control culture. 

 Control 6 days MELAVOID
TM

 6 days Control 9 days MELAVOID
TM

 9 days 

Figure 7. Results from the tyrosinase expression assay. 
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reduction of the melanogenesis 
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b. Evaluation of tyrosinase activity 

Tyrosinase dopa-oxidase activity was determined using spectrophotometric analysis at 490 nm, 

quantifying the increase in absorbance due to the formation of the 3-methyl-2-benzothiazolinone 

hydrazone (MTBH)-quinone complex, caused by tyrosinase action. A negative control was used, 

which was a culture with no product. 

In following figure, we can observe the coloration of the cultures during the measurement of  dopa 

oxidase activity. Greater coloration in the well indicates greater enzymatic activity. Low dopa 

oxidase (coloration) activity is observed in the cultures treated with MELAVOID™, and this 

decrease is most evident after 9 days of incubation. 

Figure 8. Representative image of the Dopa-oxidase activity. 

The following graph shows the quantification of the tyrosinase activity: 

Figure 9. Results from the tyrosinase activity assay (*Statistically significant in comparison with the control). 
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In the study on tyrosinase dopa-oxidase activity, the active ingredient MELAVOID™ showed a 

significant reduction (55%) of this activity after 9 days of incubation in human melanocyte 

cultures. 

c. Evaluation of melanin quantity  

To determine the quantity of melanin, NHEM cells were treated with NaOH 1M at 90ºC until the 

melanin was completely dissolved. The solution obtained was measured spectrophotometrically on 

a 400 nm plate reader. The melanin values were normalized in respect to the protein. 

 

Two controls were used: a culture without any product (negative control) and a culture with 100 

ppm Kojic acid (positive control).  

The following figure shows an image representing the melanin assay, where we can see the 

production of melanin in the different cultures, the different incubation times, and in duplicate. Low 

production (coloration) of melanin is observed in the cultures incubated with MELAVOID™ and 

with the positive control.  

Figure 10. Image representing the melanin coloration test. 

The following chart presents the numerical values of the melanin test: 

MELAVOID
TM

 reduces tyrosinase activity by 55% and, consequently, is a powerful 

depigmentation agent 

 6 days 9 days 

Control 

MELAVOID
TM

 

Kojic acid 



 

V01-10/12 73650-15 
 

Figure 11. Results from the melanin quantification test 

This study showed how the decrease in tyrosinase activity and expression translates to a real 

decrease in the amount of pigment synthesized by human melanocytes. These results showed a 

significant decrease in the melanin/total protein ratio after 9 days of incubation with the active 

ingredient MELAVOID™. These ratios are very similar to those obtained with the positive control 

(Kojic acid) under the same assay conditions. 

It should be noted that Kojic acid caused a decrease in the amount of protein in the cultures, which 

implies a toxic effect on cells. The reduction was 11% at 6 days of incubation, and 26% after 9 

days. In contrast, MELAVOID™ did not cause any protein reduction, recording cell viability 

practically equal to that of the control culture. This shows us that MELAVOID™ is capable of 

achieving the same melanin decrease as Kojic acid, but without affecting melanocyte viability. 

Finally, a study was performed on the cellular morphology of the melanocytes incubated with the 

different treatments. As we can observe in the following images, the negative control presents the 

image of a typical culture that shows fusiform morphology, with the abundant dendrites 

characteristic of melanocytes. In the culture treated with Kojic acid, the morphology is maintained; 

however, the cellular density is less. MELAVOID™ maintains the viability of the melanocytes, with 

MELAVOID
TM

 decreases the amount of pigment synthesized by melanocytes by 34%, 

without affecting their viability 
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a cellular density similar to that of the control; however, we can clearly observe how the number of 

melanocyte dendrites decreases, potentiating the fusiform appearance of the cells much more. 

This dendrite loss has decisive importance for melanogenesis, given that in an in vivo situation, 

the transfer of melanin to epidermal keratinocytes would be reduced, thereby avoiding the 

accumulation of pigment in the epidermis. 

 

Control 

 

Kojic Acid 

 

MELAVOID™ 

Figure 12. Images from melanocyte culture after 9 days of study (20x lens). 

  

MELAVOID
TM

 prevents an accumulation of melanin in the skin by reducing melanocyte 

dendrites 
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IN VIVO EFFICACY  

A study was carried out with 20 Asian volunteers to evaluate the efficacy of MELAVOID™ as a 

cosmetic ingredient designed to reduce cutaneous pigmentation. To this end, the following protocol 

was followed: 

 20 Asian female volunteers. 

 3% MELAVOID™ cosmetic formulation on one side of the face, and placebo on the other. 

 56 days of twice daily application. 

 Two areas: normal skin and spots.  

1. EVALUATION OF NORMAL SKIN, WITHOUT SPOTS 

The lightening effect of MELAVOID™ was assessed with a colorimetric instrument measurement, 

performed with a Spectrophotometer
TM

 CM-2600D, Minolta. It was performed on a homogeneous 

facial area without spots on both sides of the face (active and placebo treatment). 

The individual typological angle (ITA°) parameter was calculated. If this parameter increases, it 

means that the intensity of cutaneous pigmentation has decreased. 

The following chart shows the ITA° values obtained with respect to the beginning of the study, for 

skin without spots, and the different treatments carried out. 

Figure 13. Results from the pigmentation intensity assessment (*: MELAVOID™ statistically significant in comparison with 

D0). 
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We can see that skin treatment with MELAVOID™ for 56 days reduces skin pigmentation. The 

ITA° parameter increases up to 28% in skin without spots, with a mean variation of 3%.  

2. EVALUATION OF SKIN WITH SPOTS 

The intensity of the color of hyper-pigmented skin was assessed instrumentally by calculating the 

ITA°. In this case, the assessment was performed on a spot of at least 4-5 mm in diameter, 

previously selected on each side of the face (active and placebo treatments).  

The following chart shows the ITA° values obtained in reference to the baseline measurements, for 

skin with spots, and the different treatments carried out. 

 Figure 14. Results from the pigmentation intensity evaluation (*: MELAVOID™ statistically significant in comparison with 

D0). 

We can observe that the skin treatment with MELAVOID™ for 56 days reduces skin pigmentation. 

The ITA° parameter increases by 5% in the spot area.  
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The fact that the decrease in pigmentation intensity is greater in the hyper-pigmented area than in 

normal skin (the variation in normal skin is roughly 3%) makes the overall effect of MELAVOID™ 

be a uniform, homogenous lightening of color.  

Next, a study was performed on the evolution of the number of spots and pigmentation 

imperfections on the facial skin of the Asian volunteers using the Visia™ Complexion Analysis 

system. This technique assesses three types of dyschromia: 

 Surface spots: these are typically brown or reddish injuries. They vary in size and shape, 

and are visible to the naked eye. They are evaluated with Visia after taking a white-light 

image. 

 UV spots: they are formed when melanin accumulates just under the surface of the skin 

as a result of solar aggression. They are not visible under normal lighting conditions, which 

is why they were determined with Visia after selective UV light illumination, making these 

hyper-pigmented areas evident. They are spots that end up being visible, which is why it is 

important to reduce their number and intensity.  

 Brown spots: these are deep, inner spots in the skin produced by excess melanin. These 

accumulations cause a non-uniform skin appearance and tone. They are detected using 

Visia with exclusive polarized light technology (RBX® Technology). They are the deepest 

of the three types of dyschromia, so they are invisible to the naked eye. However, they 

may end up being visible, which is why assessing their evolution is also useful. 

The following chart shows the mean count values for the different types of spots after treatment 

with MELAVOID™ and the placebo.  

MELAVOID
TM

 lightens hyperpigmentedareas providing a smooth and uniform 

complexion 
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Figure 15. Results of the quantification of pigment spots (*: MELAVOID™ statistically significant in comparison with D0). 
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The maximum reduction obtained by MELAVOID™ for the different pigment spots is: 

 -19% in surface spots. 

 -15% in UV spots. 

 -28% in brown spots. 

Consequently, we see that MELAVOID™ has a double action on pigment spots: 

- It reduces visible surface spots. 

- It acts down deep, reducing internal pigment accumulations, which also contribute to 

skin aspect and tone.  

Likewise, it acts by reducing spots regardless of their origin, reducing both those derived from 

intrinsic aging and those caused by sun damage. It can do this because, even though the cause is 

different, the synthesis pathway is still the same.  

The following photographs illustrate these results: 

 

Surface spots. Treatment with MELAVOID™. D0 Reading 

number of spots: 82 

 

Surface spots. Treatment with MELAVOID™. Reading D56, 

number of spots: 51 
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UV spots. Treatment with MELAVOID™. Reading D0. 

Number of spots: 278 

 

UV spots. Treatment with MELAVOID™. Reading D56. 

Number of spots: 180 

 

Brown spots. Treatment with MELAVOID™. Reading D0. 

Number of spots: 54 

 

Brown spots. Treatment with MELAVOID™. Reading D0. 

Number of spots: 22 

Figure 16. Representative images from Visia™ Complexion Analysis. 

  

MELAVOID
TM

 reduces the number of spots of different types of hyperpigmentation 
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CONCLUSIONS 

Obtained from Boerhaavia diffusa roots, MELAVOID
TM

 

is a natural lightening agent, standardized in 

boeravinones. 

Through PPARγ activation, MELAVOID™ causes a 

modulation in gene melanocyte expression. 

MELAVOID™ has shown efficacy and safety by 

reducing both tyrosinase enzyme formation and 

activity, as well as melanin synthesis, all without 

affecting melanocyte viability. 

Likewise, in vivo studies have confirmed that it decreases skin tone in a uniform, homogenous 

fashion, differentiating between skin with or without spots. MELAVOID™ has also been shown to 

reduce the number of spots from different types of hyper-pigmentation. 

As a result, skin with a softer, more uniform tone is obtained. All of this allows us to conclude 

that MELAVOID™ is an effective whitening agent. 

COSMETIC APPLICATIONS 

 Skin whitening facial treatments. 

 Specific anti-spot facial treatments. 

 Skin lightening body lotions. 

 Anti-spot hand treatments. 

 Throat and neckline treatments. 

 Photoaging treatments. 

 Anti-age treatments. 

 Makeup products. 

 Deodorants. 
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RECOMMENDED DOSE 

The recommended dose is from 1% to 3%. 
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