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ABSTRACT 

Nanoparticle-based catalysts have been developed for catalytic nanomedicine to generate 
therapeutic compounds locally towards safe and effective treatment of diseases. In this talk, I 
will present our recent work on development of bioresponsive nanoparticles for 
chemodynamic, photodynamic and sonodynamic therapy by leveraging the internal or external 
stimuli-triggered catalytic reactions. Our nanoparticle-based catalysts have demonstrated high 
catalytic activity to in-situ generate reactive oxygen species efficiently to induce apoptosis of 
tumor cells.1 The nanoparticles exhibited highly selectivity to the tumor microenvironment. 
The hydroxyl radical generation-induced therapeutic effect was further enhanced by 
sonocatalysis and cascade catalytic reactions triggered by photocatalysis.2-4 We have also 
shown that the nanoparticles generated oxygen bubbles and promoted the long-distance and 
directional movement, thus achieving target homing and deep penetration of the 
nanomedicine.5 
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