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Biological ion channels are sele@ly permeable to specific ionic species, and regulate thedtaons
across the cell membrane. Jhmaintain the resting membrane potential, generate padpdgction potentials
in nerves and control a wide variety of cell functiong Mport that hollev nanotubes constructed from carbon
atoms, and with hydrogen, carbonyl or carboxylic acid terminated ends eaability to mirror some of the
important functions of various biological ion channels. In particthase carbon nanotubes (CNTs), embedded
in a lipid bilayer (illustrated in Figure), are selgely permeable to cations or anions, depending on their
terminated ends and diamet&hey broadly mimic some of the permeation characteristics of the antibiotic
gramicidin, chloride channels, and the mutant glycine receptor.

Using a combination of molecular and stochastic dynamics simulations (see @oatlpB009 for details), we
characterize certain properties of these engineered nanotubes, such as thedyeprefiles encountered by
chaged particles, the current-voltage-concentration profiles and ¥bemllo conduction mechanism. &V
demonstrate that CNTs can be designed such thatatBeselectie o dther cations or anions by modifying
their surface chemistryn particular we dscuss three CNTs with a length of approximately 36 A agting
surface chemistrynamely (i) with a radius of 4.53 A and terminated with carbonyl groups (see Idilder
2010 for details); (ii) with a radius of 4.53 A and terminated with hydrogen and withetyjons near the
entrance andx# of the nanotubex®hydrogenated (outside surface hydrogenation); and (iii) with a radius of
5.08 A and terminated with carboxylic acid. These CNTs arevishio broadly mimic the permeation
characteristics of (i) the CIC-1 chloride channel and @ABut with conduction rates 4 times and 2 times
larget respectiely (see Hilderet al., 2010 for details); (ii) the antibiotic gramicidin but with a potassium current
6 times larger; and (iii) the mutant glycine receptor in which anions chaperone sodium across the channel
(illustrated in Figure) but with a sodium conductance 7 timegtarhese synthetic nanotubes may lead to a
host of pharmaceutical products to assist in treatments such as antibacterial, cangati@arfibrosis in
addition to potential applications as sensitiosensors.
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