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Abstract 

 

Gold nanoparticles (Au NPs) and reduced graphene oxide (rGO) mediated hyperthermia are the two most widely 

explored systems used for the photothermal ablation of cancer cells. We show that the photothermal conversion and 

efficiency of these nanomaterials can be improved not only by combining them into one material, but also by changing 

the particles geometry, forming Au nanorods or bimetallic AuPd nanoparticles. The Au and AuPd NPs were covered 

with rGO and covalently functionalized with poly(ethylene glycol) (PEG) chains. It is greatly improved the solubility 

and stability of the nanocomposites in biological media and ensured its biocompatibility towards cancer cells. We show 

that Au NRs@rGO-PEG are ideal multifunctional theranostic nanostructures that can exert efficient photothermal 

destruction of tumors in mice upon low doses of NIR light excitation and can act as fluorescent cellular markers due to 

the presence of a NIR dye integrated onto the rGO shell. The nanocomposite was successfully used for the in vitro 

photothermal ablation of HeLa cells. At 1 W cm-2, the total killing of HeLa cells was achieved through irradiation 

nanocomposites incubated cells for 10 min at a particle concentration of 20 mg mL-1.  
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