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Corona Phase Molecular Recognition (CoPhMoRe) to Enable New Nanosensor Interfaces
MICHAEL STRANO, Massachusetts Inst of Tech-MIT

Our lab at MIT has been interested in how the 1D and 2D electronic structures of carbon nanotubes and graphene respectively
can be utilized to advance new concepts in molecular detection. We introduce CoPhMoRe or corona phase molecular
recognition [1] as a method of discovering synthetic antibodies, or nanotube-templated recognition sites from a heteropolymer
library. We show that certain synthetic heteropolymers, once constrained onto a single-walled carbon nanotube by chemical
adsorption, also form a new corona phase that exhibits highly selective recognition for specific molecules. To prove the
generality of this phenomenon, we report three examples of heteropolymers–nanotube recognition complexes for riboflavin,
L-thyroxine and estradiol. The platform opens new opportunities to create synthetic recognition sites for molecular detection.
We have also extended this molecular recognition technique to neurotransmitters, producing the first fluorescent sensor for
dopamine. Another area of advancement in biosensor development is the use of near infrared fluorescent carbon nanotube
sensors for in-vivo detection [2]. Here, we show that PEG-ligated d(AAAT)7 DNA wrapped SWNT are selective for nitric
oxide, a vasodilator of blood vessels, and can be tail vein injected into mice and localized within the viable mouse liver. We
use an SJL mouse model to study liver inflammation in vivo using the spatially and spectrally resolved nIR signature of the
localized SWNT sensors.
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