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This work is devoted to the synthesis, characterization and application of 

photodegradable amphiphilic block copolymer nanoparticles containing a 

photosensitive o-nitrobenzyl ester pendant group. Three copolymers based on 

poly(hydroxyethyl acrylate)-b-poly(o-nitrobenzyl acrylate) were synthesized by 

polymerization-induced self-assembly process (PISA) [1,2] using a reversible addition-

fragmentation chain transfer (RAFT) mechanism [3]. Under UV irradiation (365 or 385 

nm), the electronically excited nitrobenzyl group causes the cleavage of the pendant 

group and H abstraction on polyacrylate backbone leading to a gradual chain 

degradation and a disassembly of the polymer nanoparticles. This approach differs from 

those based on light-changeable hydrophilic hydrophobic balance to create light-

breakable micelles. We also show that this type of block copolymer nanoparticles 

undergoing fast photoinduced disintegration in a matter of minutes causes a generation 

of free radicals. This burst release of radical can be utilized to decompose specific 

molecules, such as methylene blue, in a similar manner as systems used for 

photodynamic therapy.  
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