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Drug delivery to the posterior eye segment is challenging due to the short elimination 

half-lives and poor bioavailability in the retina and choroid – target tissues of vision threatening 
diseases such as age-related macular degeneration (AMD). Several small molecular weight 
compounds, including commercial drugs, are able to accumulate into pigmented tissues e.g. 
heavily pigmented retinal pigment epithelium (RPE) located in the posterior eye. This is caused 
by their interaction with polyanionic melanin pigment located inside specialized lysosome-
related organelles, melanosomes. Drug accumulation into melanosomes can serve as a drug 
reservoir, which slowly releases the compound into cytoplasm, and therefore melanin binding 
could be used as a natural depot in drug design. However, the physicochemical properties that 
drive melanin binding are not known. In this study, we performed in vitro equilibrium binding 
assays with isolated porcine RPE melanin and chemical library of 37 drug molecules with a wide 
chemical space. The compound set includes ocular drugs, such as brinzolamide, prednisolone 
and ciprofloxacin. Equilibrium binding assays were conducted in RED dialysis chambers 
(Thermo Fisher Scientific) with cassette drug mix containing all 37 compounds. Analyses were 
conducted with LC-MS. This system proved to be an efficient tool for melanin binding screening 
of drugs. Based on the binding data, the drugs can be classified into low (below 20 % binding, 
e.g. brinzolamide, ganciclovir), intermediate (20-75 % binding, e.g. prednisolone) and high (over 
75 % binding e.g. ciprofloxacin, propranolol, tizanidine) binders. Cassette dosing and LC/MS 
analysis approach is powerful method in melanin binding studies. Melanin binding of drugs 
shows large differences and we anticipate that these results can further be exploited to build a 
QSPR model for prediction melanin binding. 

 


