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The use of porphyrins as photosensitizers in photodynamic therapy (PDT), as an alternative to the 
methods currently used to treat cancer, has been growing in the research field and showing positive 
results. Research has shown that photosensitizers are transported through the cardiovascular system 
mainly by human serum albumin (HSA), which is the most abundant protein in human blood plasma.1 

In this work, the binding between HSA and the free base porphyrin 5,10,15,20-tetrakis(N-ethyl-
pyridinium-3-yl) porphyrin (H2P), as well as its complex with Zn2+ (ZnP) at three different temperatures, 
was studied using fluorescence quenching. There are two different mechanisms of fluorescence 
quenching. The static mechanism occurs when the quencher forms a non-fluorescent complex with 
the fluorophore before excitation, and the dynamic mechanism occurs when the quencher interacts 
with the fluorophore after excitation. For this study, after each addition of porphyrin to the HSA 
solution, the samples were excited at 280 nm and scanned spectrophotometrically from 290-500 nm. 

Using the obtained data, it was possible to calculate the suppression constant (Ksv), the fraction of 
initial fluorescence accessible to the suppressor (fa), the suppression constant for the fraction 
accessible to the suppressor (Ka), the number of binding sites (n), and the association constant (Kb)2 
(Table 1). The increase in temperature for the HSA-[H2P] bond resulted in a decrease in the average Ksv 
values indicating a static mechanism. Regarding the HSA-[ZnP] bond, the increase in temperature 
increased the average Ksv values, associated with a dynamic mechanism. There was an increase in Kb 
as the temperature increased, indicating an increase in the stability of the derivative formed between 
HSA and both photosensitizers. The number of binding sites calculated is approximately 1, showing 
that there is only one porphyrin molecule bound to the albumin in both reactions. It is possible to 
verify the potential of the binding between HSA and cationic porphyrin compounds since all Ksv values 
are in the order of 104, exactly the ideal range of Ksv for the porphyrin to be transported, which means 
the protein can transport the studied cationic porphyrins through the cardiovascular system. 
 

Table 1 - Values of Ksv, fa, Ka, Kb, and n associated with the bound of porphyrins with HSA. 
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