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Abstract

Cancer is the second leading cause of death in the United States, just behind heart
disease. While significant progress has been made in the treatment of cancer, effective
delivery of drugs to cancer cells is still a formidable challenge because of the biobarriers
imposed by the tumor environment at the cellular and tissue scales. One approach to
overcome these biobarriers is by using applied electrical fields. However, the effects of
these applied electrical fields on drug delivery to tumor cells from a mechanistic
perspective remain poorly understood and unpredictable. Thus, the resulting trial and
error approach to designing devices and protocols for therapies has led to few
commercially available treatment systems. Thus, the overarching theme of my research is
mathematical/computational modeling of drug transport in tumors enhanced by electrical
fields to overcome these biobarriers. Here, I will describe my doctoral and postdoctoral
research on modeling electrokinetics-based bioseparations and drug delivery to tumors
and future research plans at Tennessee Tech University.
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