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Introduction & Objectives
Melanin, a black/brown pigment abundantly present in human skin, plays a crucial role in protecting 
underlying tissues from harmful UV light. However, the availability of human melanin isolated from 
natural sources is limited. Therefore, obtaining human melanin using in vitro cultures of human cells 
holds immense promise. An innovative differentiation protocol, utilizing induced pluripotent stem cells 
(iPS) to generate melanin-producing cells, yields highly melanized cells in both quantity and quality 
incomparably higher than any previously described methods. Since the skin penetration of melanin 
encapsulated within melanosomes, which are produced by our method, is crucial, we conducted in vitro 
studies to assess skin penetration of the formulation containing preparation of
human melanosomes.

Materials & Methods
The study assessed the penetration of a melanosomes’ containing formulation using the human epidermis 
model. A commercially available model of reconstructed human epidermis EpiskinTM RHE/L/13, 
consisting of 12 tissue sections with a surface area of 1.07 cm2 each placed in inserts in a 12-well plate, 
was utilized. Each insert underwent washing with sterile physiological saline solution to remove agar 
residues and was then transferred to a culture plate containing Episkin Maintenance Medium culture 
medium. Following an incubation period of 20 hours in a 37°C incubator with 5% CO2 concentration, the 
penetration assessment was conducted. Three formulations were tested: F3 (containing melanosomes) 
and two containing UV filters - avobenzone (BMDM) and benzophenone-3 (BP-3) at a concentration of 
2%. The formulations were applied to the epidermis surface at a dose of 30 mg/cm2.

Results
The results indicate that after 24 hours, 2.83% of F3 penetrated the surface of EpiSkinTM. 71.31% of the 
applied dose remained on the tissue surface, while 25.86% was retained in the tissue. The distribution 
of the formulation significantly changed after extending the experiment by another 24 hours. 60.41% of 
F3 remained on the tissue surface, with 6.36% of the F3 remaining in the tissue, and 33.23% of the F3 
penetrated the EpiSkinTM surface into the acceptor fluid. For formulations containing commercial UV 
filters, after 24 hours of incubation, 92.47% and 89.81% of the applied BMDM and BP-3 remained on the 
tissue surface, respectively. 7.46% of BMDM and 7.48% of BP-3 remained in the tissue, and 0.068% of the 
BMDM and 2.7% of BP-3 penetrated into the acceptor fluid.

Conclusion
Our studies have provided sufficient evidence for good in vitro skin penetration of a formulation containing 
human melanosomes, which forms the basis for research on a new supplementary product enhancing 
photoprotection through antioxidant, anti-inflammatory, and DNA-protective effects on keratinocytes.


