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Motivation  

 Most of these study only have in vitro study,  
    or using intratumoral injection 
 
 Yolk-shell structure for more applications 
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Characterization of nanoparticles 
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IONP IONP@h-P 

SiO2/IONP@h-P SiO2/IONP@h-C 



Pyrolysis in air 
To remove polymer shell 

HR-TEM 



UV and XRD 



temperature elevation  and in vitro photothermal efficacy 

808nm laser 0.8W/cm2 10min 



r2=202.68 mM-1S-1 

magnet Nil magnet 

In vivo MRI 



In vivo photothermal therapy 

Irradiate laser 1hr post injection 



In vivo US image-intratumor, tail vein injection 



Toxicity-H&E stain, biochemical analysis, body weight  



Conclusion  

 Dispersed SiO2/IONP@h-C nanoparticles 
 

 Photothermal effect 
 

 Magnetical and MR image guided photothermal therapy 
 

 NIR triggered US enhanced image 
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FTIR and raman spectra 

G 1592cm-1 
D 1320cm-1 












