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Gold nanoparticles (AuNPs) have been considered interesting tools for drug delivery and 

theranostic applications in cancer treatment. Moreover, Pt(IV) prodrugs are emerging as 

alternatives to Pt(II) complexes, like cisplatin for chemotherapy, due to the reduction of Pt(IV) to 

Pt(II) inside the cells, with the binding of reduction products to DNA and other cellular targets. 

Searching to design an image-guided nanodelivery approach of Pt(IV) prodrugs to GRPR(+) 

tumors, we have synthesized AuNPs carrying a DOTA derivative, a GRPR-targeting bombesin 

analog and a Pt(IV) prodrug attached to the AuNPs. In the GRPR(+) prostate PC3 cells, the most 

promising AuNP-BBN-Pt displayed the lowest IC50 value comparable to that of cisplatin. In non-

tumoral RWPE-1 prostate cells, expressing vestigial GRPR, AuNP-BBN-Pt was without effect, 

while cisplatin displayed a cytotoxic effect indicating better selectivity for AuNP-BBN-Pt. Using 
67Ga-AuNP-BBN-Pt radiolabeled nanoparticles, the uptake and internalization was high. In vivo 

studies were performed in PC3 tumor-bearing mice after intratumoral administration of 67Ga-

AuNP-BBN-Pt. Results showed a prolonged retention of the nanoparticles compared to that of 

cisplatin, with good in vivo stability. Finally, microSPECT imaging studies confirmed the uptake 

and retention of the 67Ga-AuNP-BBN-Pt in the tumors. Overall, these results show the potential 

of these targeted AuNPs loaded with Pt(IV) prodrugs for prostate cancer theranostics. 
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