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Green and bioinspired nanoparticles for nanomedicine applications
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In recent decades, the role of bioinspired hybrid nanoparticles synthesis and application in the filed of nanomedicine
has attracted great attention. In this talk we will present two classes of nanomaterials with different physical chemical
characteristics that would be very promising for the development of nanodrugs against cancer, aging and inflammation. Inspired
by the biosilica morphogenesis, which takes place inside the diatom cell within the silica deposition vescicle, we set up a
biomimetic/bioinspired design and synthesis of structural and functional hybrid organic/inorganic SiO2-based nanostructures,
which present many distinctive advantages over traditional chemical synthesis methods. The intriguing ability of diatom
long chain polyamines to rapidly induce precipitation of SiO2 spheres has motivated the in vitro one-pot synthesis of SiO2
particles. Therefore, the templating by amine-bearing molecules is seen as a successful biomimetic approach for the synthesis
of SiO2-based hybrids under mild and environmentally friendly conditions for biosensing and biomedical applications [1].
Moreover, we recently developed a new one-pot green synthetic route, by using leaves extract of Laurus nobilis, to obtain
monodispersed ultrasmall SiO2 NPs without the use of dangerous chemicals [2]. By means of morphomechanical studies we
demonstrated that the green SiO2 NPs compromised cells to a lesser extent than the other SiO2 NPs types, thus confirming
that there is a link between the cell elasticity and the physicochemical properties of NPs [3]. The gold nanoparticles-based
cancer therapy is at the centre of many debates. Their physical-chemical properties are suitable to induce thermal stress in
tissues, making them powerful tools to selectively kill cancer cells. However, the synthetic route residuals and the capping
agents used to obtain gold NPs, often induce the strong activation of macrophages inflammatory response, limiting their further
applications in the human body. We developed a simple green method to obtain stable and spherical small gold nanoparticles
capped with polyphenols. The polyphenols shelled NPs were used in macrophages cell line to test key inflammation-related
markers. We prove the potential of polyphenols shelled NPs to strongly promote the inflammation shutdown, making them as
heat synergists in the thermal treatment of breast cancer cells. Our results demonstrate that the combined strategy markedly
exerts the anticancer effect against the breast cancer cells, while none of the single treatment induced such changes [4,5].
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