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Our research is focused on understanding at a fundamental level how the drug carriers used in nanomedicine interact with and
are processed by cells. In this talk, we will show you how we combine optimization and physico-chemical characterization of
drug delivery systems with different methods in cell biology to determine their interactions with cell receptors, mechanism of
uptake and intracellular behavior. In addition, we will present novel methods to characterize cellular pathways, which we
developed by taking advantage of nanoparticle properties. [1,2]

Particular attention is given to the modifications drug carriers encounter upon administration: once in contact with complex
biological fluids, biomolecules adsorb on the drug carrier surface, forming a corona that strongly affects the subsequent
interactions with cells. For instance, we previously showed that the adsorbed corona molecules can interact with specific cell
receptors and affect the mechanisms cells use for internalizing the drug carrier.[3,4] Similarly, we found that the adsorbed
corona can modulate the transfection efficiency of lipid nanoparticles for RNA delivery, such as those used for the RNA
vaccines against COVID-19.[5]

Next, we focus on nanoparticle interactions with cells, and in particular the interaction with cell receptors, mechanisms of
uptake and intracellular behavior, and study how these processes can be controlled by tuning nanoparticle physico-chemical
properties. As an example of this, we used liposomes of different compositions in order to obtain nanoparticles with different
rigidity and study how nanoparticle mechanical properties affect their cell behavior. Similarly, we modulated liposome charge to
obtain positively charged nanoparticles that are stable in biological fluids and are not toxic to cells and used them to understand
at a fundamental level why positively charged nanoparticles usually are internalized by cells more than negatively charged ones.
(6]

Our findings highlight the importance of understanding how drug carrier physico-chemical properties shape their interactions
in complex biological environments and with cells in order to be able to design nanomedicines with the desired outcomes at the
cell level.
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