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ABSTRACT

In the treatment and imaging of diseases, nanoconstructs and engineered-cells are emerging as powerful tools for
the tissue specific delivery of multiple agents. Generally, nanoconstructs and cells are injected systemically and
could reach any site within the circulatory system as they are transported by the blood flow. For nanoconstructs,
the size, shape, surface properties and softness — 4S parameters — can be tailored during the synthesis process to
enhance their specific accumulation within the diseased tissue. Similarly, stem cells, macrophages and other
types of cell can be engineered ex-vivo to express specific surface receptors that would facilitate the recognition
of the biological target.

Given, the variety of independent parameters and the complexity of the biophysical problem, sophysticated
computational tools are urgently needed to guide scientists in the rational selection of the most effective delivery
strategies.[1-3] Furthermore, current microfabrication techniques allow us to develop complex circuits —
microfluidic chips — resembling in vitro the authentic microvascular beds over multiple scales. Endothelial cells,
disease cells, and cells of the immune system can be readily cultured and introduced in these microfluidic chips
to systematically analyse the complex interplay between circulating, adhering, migrating cells and
nanomedicines.[4] Finally, intravital mciroscopy is nowadays an well-recognized technique for monitoring in
real-time the behavior of cells and nanomedicines, within both the microvasculature and the extravascular
compartments, in a variety of preclinical disease models.[5]

In this lecture, computational models and experimental tools will be described for optimizing the behaviour of
polymeric nanoconstructs for drug delivery and biomedical imaging.
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