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Multifunctional nano-systems are an enticing approach towards designing nanoparticles 

with desired characteristics, which emerge from interaction between various components 

of the system. Nano-particle based multi-modal contrast agents can offer various 

complementary properties. and hence, can be detected by several in vivo imaging 

techniques. CT and MR image acquisition and registration are foremost step in radiation 

therapy planning. These provide valuable information in target definition and 

determination of radiation dosage. In this study, we have demonstrated a one-pot 

approach for the synthesis of Au core/ porous-Fe3O4 shell nanoparticles (AuFe NPs) for 

MR/CT dual imaging, loaded with doxorubicin (Dox). The particle surface was coated with 

polyethylene glycol and matrix metalloproteinase (MMP) peptide for targeting. The gold 

core provides a strong X-ray absorption and the Fe3O4 shell enables the MR imaging. 

The drug loading capacity of the porous iron oxide nanoshell was also demonstrated and a 

surface quenching effect of the gold nanoparticles is proposed and correlated with the 

release of Dox from the porous core/shell system. 


