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Abstract: Self-assembly into nanostructures, which has been actively explored for
nanotechnological applications, is among the important phenomena of
macromolecular physics and. This presentation will review the thermodynamic basis
of macromolecular self-assembly and discuss the kinetics of the process, which is
much less understood and has become the subject of active research during recent
years. We will discuss some of our recent results on kinetics of diblock copolymer
micelle self-assembly in solution. There is a practical interest in this research
direction as polymeric nanoparticles are being actively developed for technological
and biomedical applications without a clear understanding of the principles of their
formation. One of the advanced biomedical applications of nanoparticles is the
selective targeting of cells with a high density of receptors (e.g. as in the case of
cancerous cells) for therapeutic and imaging purposes. We will discuss the
thermodynamics and kinetics of polymer nanoparticle-cell surface interactions and
review some of our recent results in this area showcasing the role of analytical theory
and computer simulations in elucidating the factors that control nanoparticle affinity
and selectivity to cell surfaces. At the end we outline some potential future projects,
related the subjects discussed in this talk.
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