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This talk will describe efforts to interface bioactive molecules with nanomate-

rials and nanoscale scaffolds for designing potent therapeutics and functional 

nanocomposites. We are designing potent inhibitors of bacterial toxins based 

on the concept of polyvalency – the simultaneous binding of multiple ligands on 

one biological entity to multiple receptors on another. We will describe the design 

and characterization of polyvalent inhibitors that are several orders of magnitude 

more potent than the corresponding monovalent inhibitors and are effective in 

vivo. We are also investigating the structure and function of biological molecules 

immobilized onto nanomaterials such as carbon nanotubes. We will describe 

the design of enzyme-containing nanocomposite films that are effective against 

antibiotic-resistant bacteria. 

Dr. Kane is the P. K. Lashmet Professor of Chemical and Biological Engineering at 

Rensselaer Polytechnic Institute (RPI). He received a B.S. in Chemical Engineering 

with distinction from Stanford University in 1993 and a Ph.D. in Chemical Engineer-

ing from MIT in 1998. After postdoctoral research in the Department of Chemistry 

and Chemical Biology at Harvard University, he joined Rensselaer Polytechnic 

Institute as an assistant professor in 2001. He was then promoted to associate 

professor in 2006, to professor in 2007, and to P.K. Lashmet Professor in 2008. 

He has won several research and teaching awards. In 2004, he was recognized by 

MIT’s Technology Review Magazine as one of the top 100 young innovators in the 

world. In 2008, he received the young investigator award from AIChE Nanoscale 

Science and Engineering Forum and a NYSTAR faculty development award. In 

2009, he received a young investigator award from the ACS Biochemical Technol-

ogy Division. In 2011, he received the Trustees’ Outstanding Teacher Award at RPI. 

He was recently elected to the AIMBE College of Fellows. Dr. Kane has published 

more than 100 research articles in refereed archival journals.
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