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T

argeted approaches to deliver anti-cancer drugs have the potential to achieve improved efficacy and at the same time reduced
side effects. In fact, this is one of the cornerstones of nanomedicine.

We are exploring the use of high porosity biodegradable porous silicon and genetically engineered biosilica nanoparticles that are
loaded with chemotherapy drugs or siRNA and also display on the particle’s periphery targeting moieties such as cell-surface
antibodies recognising cognate ligands highly expressed on the surface of tumour cells. One approach centers around porous silicon
nanodiscs. The process relies on a combination of colloidal lithography and metal-assisted chemical etching. Height and diameter
of the pSi nanodiscs can be easily adjusted. The nanodiscs are degradable in physiological milieu and are non-toxic to mammalian
cells. In order to highlight the potential of the pSi nanodiscs in drug delivery, we carried out an in vitro investigation which involved
loading of nanodiscs with the anti-cancer agent camptothecin and functionalization of the nanodisc periphery with an antibody that
targets receptors on the surface of neuroblastoma cells. The thus prepared nanocarriers were found to selectively attach to and kill
cancer cells. In a second approach, we used natural nanoporous biosilica from the diatom Thalassiosira pseudonana. The biosilica
was genetically engineered to display GB1, an IgG binding domain of protein G, on the biosilica surface, which allowed for the
attachment of cancer cell targeting antibodies and the adsorption of nanoparticles loaded with anti-cancer drugs. In a final approach,
we engineered porous silicon nanoparticles to deliver siRNA to successfully downregulate drug transporter proteins in tumour cells.
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