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Materials with antibacterial properties are of interest in a wide range of fields such as food 

packing and handling of medical items, between others, and several experimental studies 

are being focused on antibacterial surfaces. Porphyrins are macrocycles with excellent 

photosensitization properties because they absorb light at visible wavelength producing a 

singlet excited state that decays to the first triplet excited state. The phototoxic effects of 

porphyrins depend on the formation of singlet oxygen, yielded after the decay of the first 

triplet excited state to the ground state, that leads to cell death. At the experimental level, 

much work has been performed to look for the best photosensitizers. Porphyrins covalently 

linked to cellulose via a triazine derivative have recently been synthesized and proposed as 

polymer material for antimicrobial applications. However, it is still not clear how is the 

molecular binding between these species.   

The aim of this work is to explore the binding porphyrin-cellulose and determine how this 

affects the photosensitization properties of  porphyrin.  In that way, we studied at the 

density functional level of theory a set of conformations where porphyrin is bounded by a 

triazine ring to a tetramer of cellobiose in a top, inner and outer side. For each 

conformation, we studied the electronic excited states and characterize the porphyrin bands  

such as Soret and Q bands in terms of the molecular orbitals.  The more relevant result 

obtained is that the porphyrin does not lose the photosensitization properties but the 

position of the binding denotes changes in the absorption bands. The study shows that is 

possible to design an antibacterial material based in cellulose where the photosensitization 

properties can be tunable.  
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