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Abstract

The talk will focus on building predictive multiscale models in cell biology and bioengineering using
equilibrium and non-equilibrium statistical mechanics, and collaboratively validating such models in
in vitro physical science-based experiments, in vivo in cell culture, and in vivo in organisms. The
theme will focus on targeted drug delivery using functionalized nanoparticles for nanomedicine and
immunotherapy applications. Here we will discuss our efforts in building multiscale models for rigid
and flexible nanoparticle targeting to live cells with hydrodynamic, physiological, and molecular
factors taken into account. We show how multiscale modeling can help craft a digital twin simulator
for enhancing design of nanoparticles. We will also discuss the physical biology of naturally occurring
targeted nanoparticles such as exosomes and how they are regulated in the tumor microenvironment
to control immune surveillance and response during cancer progression, and how we can harness them
in future immunotherapy applications.
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Beyond being a passionate teacher and advocate for his students, Radhakrishnan’s research interests
lie at the interface of chemical physics and molecular biology. His lab’s goal is to provide molecular
level and mechanistic characterization of biomolecular and cellular systems and formulate
quantitatively accurate microscopic models for predicting the interactions of various therapeutic
agents with innate biochemical signaling mechanisms.
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