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THESIS ABSTRACT 

 

Theranostic nanoparticles (TNPs) have significant potential in 
personalized medicine. In this study, two nanoprobes targeting breast 
cancer and enabling a synergistic triple therapy approach were 
developed. NaYF4:Yb3+,Er3+-based upconversion nanoparticles were 
coated with a Dox-loaded biodegradable glycopolymer to form 
UCNP@P-Dox, and Fe3O4 was incorporated to create UCNP@MP-
Dox, imparting photothermal and magnetic properties. The nanoprobes 
were loaded with anti-Bcl-2 siRNA to enable controlled drug release in 
the tumor microenvironment. In vivo studies demonstrated that the 
combination therapy more effectively inhibited tumor growth compared 
to monotherapies. These findings highlight the potential of theranostic 
nanoprobes as a powerful antitumor strategy. 

APPLICATION AREAS OF THE THESIS RESULTS 
 

The development of biocompatible and smart nanocarrier systems 
creates an important model for effective drug development processes 
in cancer diagnosis and treatment, contributes to the design of broad-
spectrum bionanoprobes, and promotes the emergence of patented 
products. 
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