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Of all cancers, pancreatic cancer is the fourth biggest killer in the western world. No more than 34% of patients survive 5 years after diagnosis.  Late diagnosis and therapy reduces the probability of successful treatment. Hence, the delays between diagnosis and treatment exacerbate this. Theranostics are new platforms, which offer simultaneous diagnosis and therapy resulting in decreased treatment times. By coupling treatments onto diagnostics, and controlling drug release, a rapid and localised clinical effect can be achieved. Hybrid nanoparticles are composed of an iron oxide core surrounded by a rigid gold shell. These particles undergo manipulation due to inherent magnetism of the core whilst laser irradiation of their gold shell results in localised heating due to surface plasmon resonance. Hence, they can be utlilised as diagnostics using MRI and laser irradiation can be used as a trigger for drug release. In our studies, we designed hybrid nanoparticles (50 nm) capable of drug loading onto their surface (3:1:0.25, Drug:Fe:Au). By exploiting the gold surface-to-drug interaction of a range of novel Bisnaphtalamido based agents a system with heat triggered drug release was produced. In vitro studies of these formulations on human pancreatic adenocarcinoma cell lines showed the novel formulations possess a 10-fold lower IC50 value when compared with the free drug after only 24 h. These cytotoxicity studies combined with cellular uptake studies showed the formulations to be significantly more effective compared with gemcitabine. In vivo trials have commenced to further elucidate their viability for use as theranostics in pancreatic cancer therapy. 
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