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Abstract: Our lab at MIT has been interested in how nanoparticles in general and the 1D and 2D 

electronic structures of carbon nanotubes and graphene specifically, can be utilized to advance new 

concepts in molecular detection, including sensors, which we have recently applied to biomedical and 

agricultural problems. We introduce a method CoPhMoRe or Corona Phase Molecular Recognition as 

a method of discovering synthetic, heteropolymer corona phases that form molecular recognition sites 

at the nanoparticle interface, selected from a heteropolymer library. An emerging application of such 

sensor technology from my lab at MIT has been the use of near infrared fluorescent carbon nanotube 

sensors for in-vivo detection of a variety of biomolecules. We demonstrate that a hydrogel 

encapsulated version of the sensor can remain viable and bio-compatible in A129 mice for more than 

400 days, opening the possibility of long term, persistent biochemical detection through thick tissue.  

Lastly, we discuss recent efforts in my laboratory to engineer plant systems using nanoparticles with 

specifically designed corona phases.   

 

 

Biographical Sketch: Professor Michael S. Strano is currently the Carbon P. Dubbs Professor of Chemical 

Engineering at the Massachusetts Institute of Technology. He received his B.S from Polytechnic University 

in Brooklyn, NY and Ph.D. from the University of Delaware both in Chemical Engineering. He was a post 

doctoral research fellow at Rice University in the departments of Chemistry and Physics under the 

guidance of Nobel Laureate Richard E. Smalley. From 2003 to 2007, Michael was an Assistant Professor 

in the Department of Chemical and Biomolecular Engineering at the University of Illinois at Urbana- 

Champaign before moving to MIT. His research focuses on biomolecule/nanoparticle interactions and 

the surface chemistry of low dimensional systems, nano-electronics, nanoparticle separations, and 

applications of vibrational spectroscopy to nanotechnology. Michael recently completed a two-year 

commitment with the Defense Science Study Group (DSSG) and is a current member of the Defense 

Science Board (DSB). He is the recipient of numerous awards for his work from 2005 to the present, 

including being recently named one of the world’s most influential scientific minds by Thomson Reuters. 

 
For more information: http://hsph.harvard.edu/nanosafety/ 

http://hsph.harvard.edu/nano

