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Abstract

Targeting nanomedicines to specific organs - other than the liver -, tissues or cells has raised a lot of
efforts from drug delivery scientists these last years. Significant progress has been made to better
understand the biological barriers and the role of several parameters (size, surface chemistry, protein
corona, ...) on the fate of nanoparticles after intravenous injection. In our group, we have focused our
efforts on two biological barriers: (i) the endosomal escape, (ii) the selective binding to receptors
overexpressed on the cell surface. To overcome endosomal escape, we have designed pH-switchable
lipid nanoparticles, able to change conformation upon protonation at endosomal pH values, leading to
the destabilization of the lipid bilayer and thus to the fast release of the nucleic acids into the cytosol.
This system has shown its ability to deliver drugs and genes in vitro and in vivo, with similar efficiency
than commercial transfection agents and lower toxicity. To favor selective binding of nanoparticles,
we have examined the binding of a series of nanoparticles coated with poly(ethylene glycol) and an
aptamer-tethered ligand, and deciphered the crucial parameters to favor selectivity towards highly
dense receptor surfaces. Both strategies are aimed to develop better targeted nanomedicines for RNA
delivery.
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