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Introduction & Objectives
Hyperpigmentation disorders are significant issues both medically and aesthetically, arising from 
inappropriate melanin deposition and/or excessive melanin synthesis. While existing treatments for 
hyperpigmentation often require extended periods to achieve noticeable improvements and can lead 
to unwanted side effects, our pursuit of novel melanin production inhibitors has led us to identify a 
promising new small molecule, (E)-3-(4- chlorophenyl)-N-(5-hydroxypentyl)acrylamide - compound A-111. 
This compound demonstrated inhibitory properties in a mushroom tyrosinase assay  IC50=36.98±1.07 
µM for monophenolase activity, IC50=146.71±16.82 µM for diphenolase activity) and effectively inhibited 
melanin production in the B16F10 mouse melanoma cell line at a concentration of 6.25 µM, likely through 
downregulation of Tyr, Mitf, Tyrp-1, and Tyrp-2 gene expression. Additionally, it exhibited penetration 
through the epidermis, reaching potential sites of action. Molecular modeling studies showed possible 
docking in the active site, with interactions involving Phe264, Met280, and His263. To evaluate its 
melanogenesis inhibitory properties in practical conditions, a cosmetic formulation containing 1% w/w 
A-111 was tested using the MelanoDerm™ model. This model offers a suitable alternative to in vivo testing.

Materials & Methods
The research was conducted on reconstructed human epidermis containing melanocytes (MelanoDerm™ 
MEL300-B, MatTek, Slovakia). To culture the epidermis during the experiments, EPI-100-NMM-113 
medium was utilized. Test formulations (25 µL) were applied to the inserts using a positive displacement 
pipette and then evenly distributed using a sterile glass bulb-headed Pasteur pipette. The experiment 
was carried out for 14 days, with applications repeated every 48 hours, totaling 7 applications. After 
this period, the inserts were rinsed and dried. Tissue viability of selected inserts was assessed using the 
MTT test, while the remaining inserts were used to measure melanin content. The reduction in melanin 
content was calculated relative to the negative control (water). Additionally, commercially available 
formulations containing tyrosinase inhibitors were also tested.

Results
It was shown that the formulation containing A-111 was able to reduce melanin production in 
MelanoDerm. The melanin content was significantly decreased to 61.3±2.9% of the control. Importantly, 
the formulation had no significant effect on tissue viability, maintaining it at 85.0±5.1% of the control. 
Commercially available products containing tyrosinase inhibitors contributed to a decrease in melanin 
content in the tissue to 75.8±3.2% and 56.6±1.2% of the control, respectively. However, these products 
also led to a decrease in tissue viability, with values of 68.8±3.6% and 83.6±3.8% of the control, respectively

Conclusion
Our studies have provided sufficient evidence for the in vitro melanogenesis inhibition potential of 
compound A-111, demonstrating its suitability for future applications.


