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Melanin binding in the eye is known to affect the distribution and elimination 

of ocular drugs. The purpose of this study was to evaluate if the extent of drug uptake to 
primary retinal pigment epithelial (RPE) cells could be estimated based on in vitro 
binding studies with isolated melanin and if single photon emission computed 
tomography/computed tomography (SPECT/CT) imaging could be used in studying 
pigment binding in vivo with pigmented and albino rats. Melanin binding of three basic 
compounds (timolol, nadolol and chloroquine) and two acidic compounds (methotrexate 
and 5(6)-carboxy-2',7'-dichlorofluorescein (CDCF)) was studied with isolated melanin 
from porcine RPE-choroid at pH 5.0 (citrate buffer) and pH 7.4 (phosphate buffer). 
Cellular uptake and elimination of timolol, chloroquine, methotrexate and CDCF was 
studied in primary porcine RPE cells. Cellular uptake was predicted based on the 
experiments with isolated melanin. Ocular retention of systemically administered 123I-
chloroquine was studied for 24 h with SPECT/CT imaging in pigmented and albino rats. 
The basic compounds bound to melanin at both pH values. The acidic compounds did 
not bind considerably at pH 7.4 but had significant binding at pH 5.0. The basic 
compounds (timolol, chloroquine) showed significant cellular uptake to primary RPE 
cells, unlike the acidic compounds (methotrexate, CDCF). According to the predictions 
made based on results with isolated melanin at pH 7.4, melanin binding was a major 
factor governing the overall drug distribution to the cells. 123I-chloroquine was retained in 
the eyes of the pigmented rats but not the albino rats until the end of the experiment (24 
h). This study demonstrates that drug distribution to the RPE is governed by melanin 
binding and can be evaluated based on in vitro binding experiments with isolated 
melanin. Ocular melanin binding can be monitored in vivo with non-invasive SPECT/CT 
imaging. 


