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Abstract:
The use of radiotherapy in cancer treatment remains widely limited by radiation damage to surrounding tissues and the possibility of incomplete tumor elimination. To overcome these limitations, several formulations of radiosensitising nanostructures have been described in the literature. Our team has already described the radiosensitising potential of various iron oxide nanoparticles (IONPs) formulations1. To improve our previously described nanoplatforms, we investigated the radiosensitising potential of novel peptide-targeted, cisplatin-loaded IONPs formulations. To achieve this objective, IONPs were synthesised by coprecipitation in alkaline polyol media and functionalised with polyethylene glycol (PEG), a targeting peptide described by Umlauf et al. 2 and cisplatin. We therefore characterised the physicochemical properties and compared the biological impact of these formulations of IONPs in two cellular models: a lung cancer-derived cell line (A549) and a non-cancerous lung-derived cell line (NL20). 

The present results show that the employed synthesis method resulted in stable and monodispersed IONPs. Also, we have shown that the in vitro internalisation of vectorised particles is greater than that observed for non-vectorised particles without compromising the radiosensitising properties. Consequently, the employed vectorisation strategy is encouraging for the development of a specific theragnostic platform for cancer cells. This platform still needs to be evaluated in vivo by a comparative study of the biodistribution of vectorised and non-vectorised particles. We also succeded in cisplatin-functionalisation of our IONPs, which has significantly enhanced the biological impact of our IONPs plateform on cancer cells.
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