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Carnegie Mellon University
Materials Science & Engineering

presents

Molecular Transport in Carbon Nanotube Porins

Dr. Aleksandr Noy
Physics and Life Sciences Directorate, Lawrence Livermore National Laboratory Livermore, CA,
and school of Natural Sciences, University of California Merced, Merced, CA

ABSTRACT:
Living systems control transport of ions or small molecules across biological
membranes using ion channels that form highly efficient and selective pores
in lipid bilayers. Although bottom-up synthesis and top-down fabrication could
produce pores of comparable size, an unresolved challenge remains to build
nanopore scaffolds that replicate transport properties of membrane channels.
We will show that pores formed by ultra-short carbon nanotubes (CNTs)
assembled in the lipid membranes can come close to this goal. These “CNT
porins” can transport water, protons, small ions, and DNA and their selectivity
can be controlled by the pore size and charge at the pore mouth.
Interestingly, these pores also can display the stochastic “gating” behavior
common for biological ion channels. We also investigate the role of
confinement in these pores and show how it can enhance water and proton
transport efficiency. Overall, CNT porins represent a simplified biomimetic
system that is ideal for studying fundamentals of transport in biological
channels, and for building bioelectronic devices and engineered mesoscale
structures.
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