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Research Summary

Our research is concerned with the design and engineering of self-assembling biomimetic
materials and interfacial studies at the molecular and cellular levels. Thrombosis, protein
adsorption, excessive healing responses, and bacterial adhesion are major clinical problems with
blood- or soft tissue - contacting devices and drug delivery systems. To address these major
clinical problems, we have designed glycocalyx-like polymers (carbohydrate-rich structures) that
suppress undesirable responses such as thrombosis. In a second group of biomimetic materials,
cell adhesive peptides, derived from fibronectin, are incorporated to facilitate favorable
endothelial - surface interactions (fig. 1). We have recently begun to develop new self-
assembling materials, peptide nucleic acid polymers, that are based on exploiting DNA base pair
interactions. Biomimetic approaches are also being explored in the develoment of targeted cell
selective drug delivery (fig 2.), and for hydrogel polymers for tissue engineering applications.
Our research involves molecular level design, synthesis, bulk and surface characterization
studies, and on the biological side, we employ cell culture techniques, recombinant technologies,
and advanced optical imaging techniques, including confocal microscopy and atomic force
microscopy.
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