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1. Introduction 

Increased melanin pigmentation is associated to UV-light exposure as a physiological 
mechanism that the skin adopts to protect itself from the damaging effect of UV light 
when sustained and prolonged. Melanin pigment, produced in specialized cells calls 
melanocytes located in the epidermis basal layers, is transferred to the epidermis 
keratinocytes and would sit on the top of the keratinocyte’s nucleus to protect the cell’s 
DNA. However, in some conditions and increasing with age, the deposition of melanin in 
the epidermis increases. This is particular evident in extreme cases such as melasma, 
where patchy melanin formation on skin is observed (1). Skin inflammation and 
sustained damage is also a fundamental trigger for excessive pigmentation (2,3) with 
clinical relevance in the case of post inflammatory pigmentation (4). Other examples of 
increased pigmentation due to skin irritation and/or inflammation are documented in 
women developing axillary melanin spots due to hair removal irritation (5) or in acne 
suffering individuals (6). 

These phenotypes are often associated with phototypes Fitzpatrick III-IV, i.e. individuals 
with dark skin. In order to re-equilibrate skin tone and to decrease the effect of skin over 
pigmentation and formation of dark spots a series of lightening and de-pigmenting 
agents have been developed over the years targeting different steps of the 
melanogenesis process (7,8). Among the most used and famous agents are 
hydroquinone, kojic acid, arbutin, vitamin C, etc. However, many of these agents have 
been questioned for their safety (7,9) and have been restricted for their use in many 
countries. Therefore the need of novel skin lighteners and depigmenting agents with a 
proven efficacy and safety profile is still very high in the marketplace. 

We have started investigated Rheum rhaponticum root for its high content of 
polyphenols and especially of hydroxystilbenes (10). Stilbenes are small molecules, 
occurring naturally in several plants, with Resveratrol the most well known and most 
studied stilbene.  

    
Stilben (cis-, trans-)     Resveratrol  Rhapontin 

Resveratrol and hydroxystilbenes have been extensively investigated and associated to 
many beneficial properties (anti-oxidant, anti-inflammatory, anti-aging) in vitro (11,12), in 
animals (13,14) and in humans (15,16). Hydroxystilbenes and derivatives, have been 
investigated also for their effect on melanogenesis and in particular on the activity of the 
enzyme tyrosinase and found able to inhibit melanin formation (17,18), possibly also 
through their anti-oxidant activity (19). The inhibitory activity on melanin formation was 
also observed when extracts from different Rheum species were tested (20,21), as well 
as their anti-inflammatory properties (22). 
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Based on these evidences from the literature, we have decided to isolate a highly 
concentrated extract of hydroxystilbenes (60-70%) from the root of Rheum rhaponticum. 
Through a proprietary technology we have further acetylated the hydroxystilbenes 
extract. There are in fact some evidences in the literature that acetylation of polyphenols 
may bring increasing biological activity (23), with particular examples for stilbene 
resveratrol (24,25). The resulting acetylated hydroxystilbenes extract was dissolved in 
Panthenyl Triacetate (PTA) to create a novel complex that we called Unilucent PA-13. 
The use of PTA was due to its excellent solubilisation properties and to its added value 
as a natural anti-irritant and anti-inflammatory molecule in its active form (26-28).  

The association between melanin formation and inflammation would then make an anti-
irritant molecule such as PTA an optimal complement to the acetylated stilbenes extract 
present in Unilucent PA-13. 

In our studies, we first tested whether acetylation of the hydroxystilbenes extract from 
Rheum rhaponticum was increasing or not the extract effect on melanogenesis. We then 
tested Unilucent PA-13 for its capacity to interfere with melanogenesis in human skin 
explants and, in a clinical study (double blind, against a placebo), for its activity on 
pigmented spots and on skin tone. Finally, we measured whether the activity of 
Unilucent PA-13 on pigmented spots and on skin tone could correlate with an effect on 
skin radiance, considering that the presence of chromophores such as melanin orientate 
and absorb light, and in doing so they influence the optical properties of the skin 
resulting in a change in skin radiance (29,30). 

2. Experimental 

2.1 in vitro studies – Melanin production in stimulated B16 melanocytes 
B16 murine melanocytes were seeded in 96-well plates and cultured for 24 hours. The 
culture medium was then replaced with culture medium supplemented with the stable α-
MSH analog, NDP-MSH and containing or not (stimulated control) kojic acid (50 µg/ml), 
Rheum rhaponticum extract (50 µg/ml), Rheum rhaponticum extract acetylated (50 
µg/ml). A non-stimulated control condition in absence of NDP-MSH was performed in 
parallel. Solvent controls were also performed in parallel (DMSO in presence of NDP-
MSH). The melanocytes were incubated for 72 hours. All experimental conditions were 
performed in triplicates. At the end of the incubation, the total quantity of melanin 
(extracellular and intracellular) was evaluated by measuring the absorbance at 405 nm 
of each sample and normalizing the values using a range of melanin standards.  

2.2 ex vivo studies  – Melanogenesis in UV-irradiated human skin explants 
Human skin explants (10mm diameter/each) were prepared from a plastic surgery 
biopsy. The explants were kept in culture medium at 37°C, 5% CO2. Explants were then 
divided for experimental condition treatments and UV-irradiated (UVA 1.125 J/cm² with 
6-8% UVB, Vilbert Lourmat RMX3W) for 6 days.  
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Treatments were every other day for 6 days with a 2 mg/cm2 cream containing 1% 
Unilucent PA-13 or 1% of a Placebo cream. As benchmark, kojic acid was used (0.15% 
water solution). Untreated, irradiated and non-irradiated controls were run in parallel. 6 
explants per condition were used. At day 6, explants were fixed in formalin, dehydrated 
and embedded in paraffin. Several 5 µm cuts were realized (at least 2-3/explant). 
Subsequently, melanin staining was realized by argent embedding (Masson/Fontana 
technique). A semi-quantitative evaluation of melanin in melanocytes; melanocyte 
contact with keratinocyte; and melanin transfer in keratinocytes was then performed by 
microscopical analysis (Leica Orthoplan, 25x) and images were registered (Sony DXC 
390P). A score was created to quantify the observations. 

In order to have a quantitative evaluation of the melanin accumulation in the 
keratinocytes basal layer (melanin %), image analysis was performed (Leica QWin 
software).  

2.3 in vivo studies – Double Blind Clinical Evaluation of Skin Pigmentation, 
Skin Tone and Skin Radiance in Human Volunteers 

The experimental panel was selected under the supervision of a dermatologist.  20 
Caucasian healthy female subjects ( 35-65 years old, phototype Fitzpatrick II-III) with 
visible brown pigmented spots over the skin face due to excessive sun exposure and/or 
due to chronological aging, that were not pregnant or breast-feeding, that did not shown 
allergies or sensitivity to cosmetic products, toiletries, sunscreens and/or topical drugs, 
or positive anamnesis for atopy, were selected. Instructions on how to use the products, 
the informative form of the study and the products to be tested were then given. 
Products (a cream-gel Placebo and a cream-gel containing 1% Unilucent PA-13) were 
applied on a half–face protocol (one side of the face the cream-gel Placebo the other 
side the cream-gel containing Unilucent PA-13). Products were applied twice/day 
(morning and evening) and their effects were evaluated 15, 30 and 60 days after 
products use. Comparison was made with T0 (start of the study) and between Placebo 
and cream containing Unilucent PA-13. 
Measurement of melanin index in the pigmented spots on the face was done by 
evaluating skin color with a MEXAMETER® MX 18 (Courage + Khazaka electronic 
GmbH). 
Measurement of skin tone and skin radiance was performed by using a 
spectrophotometer/colorimeter CM-700d (Konica Minolta). For skin tone, the value L* 
that defines the color brightness (according to the CIELab standardized color space) 
was measured. For skin radiance, the amount of light reflected at an 8° specular angle 
from the skin surface was registered. The information was then elaborated by a 
microprocessor and quantified. 

 



 
 

UNILUCENT PA-13 

FM-097B TDS Unilucent PA-13 en(00).doc Version: 00 / 27.05.2011 6/17 

3. Results and Figures 

3.1 in vitro and ex vivo data 
Incubation of 50 µg/ml Rheum rhaponticum hydroxystilbenes extract with NDP-MSH-
induced B16 melanocytes produced a clear inhibition of melanin synthesis (both 
intracellular and secreted) as shown in Figure 1. The inhibition was statistically 
significant compared to stimulated but untreated control (p<0.001, Student’s t-test). Most 
interestingly, the acetylated Rheum rhaponticum hydroxystilbenes extract was the most 
effective in inhibiting melanin production (-86% vs. stimulated control), superior to the 
non acetylated Rheum rhaponticum hydroxystilbenes and to Kojic Acid (50 µg/ml), used 
as a melanin synthesis inhibitor reference. 

 

Figure 1. Melanocytes stimulated for 72 hours with a derivative of the MSH hormone 
(NDP-MSH) to induce melanin production in the presence or not of Kojic acid (as a 
reference), Rheum rhaponticum Extract  (non acetylated) and Rheum rhaponticum 
Extract (acetylated). *p<0.001 vs. Stimulated control, Student’s t-Test. 

 

When Unilucent PA-13 was incorporated in a cream at 1% and applied on UV-treated 
full thickness human skin explants, it was able to reduce pigmentation steps as 
assessed by semi-quantitative (microscopic observation followed by score) and 
quantitative (microscopic observation followed by image analysis) evaluation. 

UV-irradiation for 6 consecutive days of human skin explants produced an increase in 
melanin synthesis in all explants when compared to non-irradiated ones (data not 
shown).  
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In Figure 2, histology cuts with the different treatments are shown. From these images, it 
can be appreciated melanin localization in the keratinocytes basal layer, on the top of 
the nuclei. 

 

 

Figure 2. Human skin explants irradiated for 6 days with application of a Placebo cream 
or a cream containing 1% Unilucent PA-13. Kojic acid was used as benchmark. 
Treatments were every other day for 6 days. Melanin in basal layer keratinoctyes was 
reduced by treatments, with Unilucent PA-13 the most effective one. 

 

Based on these images, treatment differences were evaluated by microscopic 
observations followed by a score (see experimental approach). Results are summarized 
in Table 1. While the Placebo cream treatment did not affect (at this level of observation) 
melanin synthesis, melanocyte’s contact with basal layer keratinocyte and melanin 
transfer to keratinocyte, both the reference Kojic Acid and the cream containing 
Unilucent PA-13 did, at comparable level. 

Untreated Control + UV 

0.15% Kojic Acid + UV 1% Unilucent PA-13 + UV 

Placebo + UV 
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  Melanin in 

melanocyte 

Melanocyte 

contact with 

keratinocyte 

Melanin transfer 

to keratinocyte 

Untreated +++ +++ +++ 

Placebo +++ +++ +++ 

Kojic Acid 

0.15% 

+ + - 

Unilucent 

PA-13 1% 

+ + + 

 

Table 1. Semi quantitative analysis by score for pigmentation steps in irradiated human 
skin explants after 6 days. Treatments were every other day for 6 days. Both Kojic Acid 
and Unilucent PA-13 reduced all steps. (+++) highest (-) lowest. 

 

When image analysis for % melanin in keratinocytes’ basal layer was done, the different 
treatments evidenced an inhibitory effect on melanin accumulation as shown in Figure 3. 
All treatments were effective compared to untreated irradiated control (p<0.001 
Student’s t-test), with the cream containing Unilucent PA-13 the most effective (-48% 
compared to Placebo, p<0.001 Student’s t-test). 
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Figure 3. Image analysis for melanin content in keratinocytes basal layer from irradiated 
human skin explants after 6 days (n=15/treatment). Treatments were every other day for 
6 days. *p<0.001 vs. Placebo, Student’s t-test. 

3.2 Clinical study (in vivo data) 
A human volunteers panel was run to test the activity of a cream containing or not 
Unilucent PA-13. The Placebo cream was compared to the cream containing Unilucent 
PA-13 by measuring on the human volunteers face at days intervals: melanin index in 
pigmented spots, skin brightness and skin radiance. Results are shown in Figure 4, 5 
and 6.  

The cream formula used for the clinical study is shown in Table 2.  

Ingredients % Ingredients % 

Water 88.7 Myristyl Myristate 1.0 

Acrylates/C10-30 Alkyl Acrylate 
Crosspolymer 

0.6 Unilucent PA-13 1.0 

Octyldodecyl Neopentanoate 4.0 Sodium Hydroxide  
(sol. 10%) 

0.7 

Octyldodecanol 3.0 Preservatives  1.0 

    

Table 2.  Formula used to test Unilucent PA-13 in a clinical study 
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In Figure 4, melanin index is shown: the cream containing Unilucent PA-13 was 
significantly more effective in reducing melanin index than the Placebo cream (6 times 
more effective then Placebo after 15 days, p<0.05 compared to Placebo, Student’s t-
test).  

 

Figure 4. Significant reduction of melanin content in human volunteers’ skin pigmented 
spots after 15, 30 and 60 days of treatment with Unilucent PA-13 at 1% in a cream-gel. 
*p<0.05 vs. Placebo, Student’s t-test. 

 

In Figure 5, skin brightness is measured. The cream containing Unilucent PA-13 was 
superior to the Placebo cream and significantly different after 30 and 60 days of 
treatment (almost 3 times more effective then Placebo after 30 days, p<0.05 compared 
to Placebo, Student’s t-test) with a resulting skin brightness increase. 
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Figure 5. Significant improvement of human volunteers’ skin brightness after 30 and 60 
days of treatment with Unilucent PA-13 at 1% in a cream-gel. L* indicates brightness 
level on the CIElab standardized color space. *p<0.05 vs. Placebo, Student’s t-test. 

 

In Figure 6, skin radiance is measured. Also, in this case the cream containing Unilucent 
PA-13 was superior to the Placebo cream in increasing skin radiance (more than double 
then Placebo after 30 days, p<0.05 compared to Placebo, Student’s t-test). 
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Figure 6. Significant increase of human volunteers’ skin radiance after 30 and 60 days of 
treatment with Unilucent PA-13 at 1% in a cream-gel. *p<0.05 vs. Placebo, Student’s t-
test. 

 

Overall, the clinical study confirmed the capacity of Unilucent PA-13 to decrease 
melanogenesis by reducing pigmentation and by increasing skin brightness with the final 
result of enhancing skin radiance. 

4. Statistical Analysis 

The inter-group comparisons were performed by Student’s T test. 

5. Conclusions 

We have introduced Unilucent PA-13, a novel potent melanogenesis inhibitor complex 
based on the combination of a newly developed acetylated hydroxystilbenes extract 
from Rheum rhaponticum with panthenyl triacetate. Unilucent PA-13 has shown activity 
against melanogenesis in UV-induced human skin explants when introduced at 1% in a 
cream. The activity was clearly superior to both a placebo treatment and a kojic acid 
reference. Finally, the melanogenesis inhibition was correlated, in double blind clinical 
studies using the Unilucent PA-13 at 1% in a cream, to an increase in skin brightness,  
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a reduced pigmentation and an enhance in skin radiance. Differences were statistically 
significant when compared to Placebo cream treatment. 

Interestingly, in vitro testing in hormone-induced B16 melanocytes (Fig 1) showed that 
the acetylation step on the hydroxystilbenes extract was associated with an increased 
melanogenesis inhibition. Although we did not explore experimentally the possible 
reason and mechanism behind this effect, it is possible that the chemical modification on 
the hydroxyl groups by the adding of acetyl groups may have increased the 
bioavailability or the intracellular stability of the compounds resulting in an augmented 
potency, as previously observed with cathechins (23). It is also possible that the 
acetylation may have increased their biological activity through a different mechanism, 
as observed in previous studies when Resveratrol was acetylated (24,25). 

When Unilucent PA-13 (at 1% in a cream) and kojic acid (at 0.15% in water) were tested 
in UV-induced human skin explants to reduce melanogenesis and their effect measured 
using a semi quantitative score, they were both very effective (Table 1). However when 
a quantitative evaluation was done, by measuring melanin accumulation in keratinocytes 
basal layer, Unilucent PA-13 was clearly superior to kojic acid (-48% and -18% 
respectively compared to Placebo). It is possible that the concentration of kojic acid 
used during this study was not high enough to induce a higher inhibition on melanin 
deposition, as suggested by a recent study (9). However, both semi quantitative and 
quantitative evaluation of Unilucent PA-13 activity on melanogenesis confirm its 
inhibitory effect (statistically significant compared to Placebo, Figure 3). 

Clinical study have shown that Unilucent PA-13 (at 1% in a cream) can indeed have a 
skin brightening effect (increase of L* value) when applied on the face of human 
volunteers. This effect was already observed after 15 days of application and became 
statistically significant compared to a Placebo treatment after 30 and 60 days of 
application (Figure 5). The results correlate well with the anti-melanogenesis activity of 
Unilucent PA-13 and of the acetylated hydroxystilbenes extract as one of the component 
as observed in ex vivo and in vitro studies. In this regard, Unilucent PA-13 contributes to 
achieve a brighter, fairer skin tone. 

Further observation on human volunteers showed that Unilucent PA-13 can also act as 
a de-pigmenting agent when applied on pigmented spot on the face of human 
volunteers. This effect was already observed after 15 days and statistically significant 
compared to a Placebo treatment, remaining significant over 30 and 60 days of 
application (Figure 4). Based on these data, It is possible that the complex Unilucent 
PA-13 acts not only in reducing novel melanin formation but also by influencing melanin 
removal from pigmented spot or melanin transfer from the skin basal layer to the upper 
layers. This hypothesis would need to be investigated further. 

Finally, Unilucent PA-13 was able to increase skin radiance on human volunteers and 
the effect was significant compared to a Placebo treatment after 30 and 60 days of 
application (Figure 6). The correlation between melanin formation and skin optical 
properties have been studied (29,30) and it is not surprising that a reduced melanin 
index and an increased L* value (indicator of skin brightness) would translate in a 
different skin optical behavior with respect to light reflection, transmission and diffusion 
that, in this case, translate in an increased skin radiance. 
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In conclusion, Unilucent PA-13 has proven to be an excellent skin brightening agent and 
inducer of skin radiance in human volunteers.  

Its utilization in topical treatment for skin brightening, anti-pigmentation, radiance 
boosting is suggested in individuals that need to address skin discoloration, 
inhomogeneous skin tone and complexion, dull, lackluster skin or in individuals suffering 
of mild melasma or excessive pigmentation. 

Unilucent PA-13 has been tested for skin tolerance, mutagenicity and biodegradability, 
and has provided an excellent safety profile. Easy to formulate, its recommended usage 
level in finished products would be in the range 0.5% to 1.0%. 

6. Characteristics 

 

Composition Unilucent PA-13 is a highly concentrated extract of hydroxy -
stilbenes (60-70%) from the root of Rheum rhaponticum, 
acetylated through a proprietary technology and dissolved in 
Panthenyl Triacetate.  

Appearance Clear dark brown viscous liquid with a characteristic odour 

Analytical data see specifications 

Solubility Soluble in alcohol and oils such as paraffin oil, vegetable oils 
and cosmetic esters, insoluble in water 

Safety  see safety data sheet 

Dosage 0.5 – 1 % 

Storage see safety data sheet 

Shelf life  see specification 

Identification  
INCI Monograph ID INCI Name CAS No. 
4093 Panthenyl Triacetate 98133-47-2 
26355 Acetyl Rheum Rhaponticum Root Extract 1322026-80-1 
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