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MOLECULAR DESIGN OF NANOCONTAINERS BASED ON CARBON NANOTUBES

ABSTRACT

Carbon nanotubes can in principle be used as non immunogenic containers for biologically active
compounds (BAC). Selective adsorption and transport of BAC being interconnected represent one of the main
problems in design of ways for selective delivery of BAC. One of the approaches towards the problem of
molecular design is molecular dynamics simulations for systems containing carbon nanotube, water, lipid
bilayer and BAC molecule. The paper covers adsorption properties by studying the example of interaction
between nanotube, pentadecapeptide and cholesterol. Adsorption of such molecules is sensitive towards the
details of nanotube surface and functional groups in contact with the nanotube. It is showed that self
assembly of a nano object (a nano syringe) takes place in the course of interaction between peptide and
nanotube. Study of nano syringe functioning is conveyed using steered molecular dynamics (SMD). The
model of a nano canon for injection of a peptide through the lipid membrane due to fission of an unstable
molecule (nano explosion) was studied. The change in peptide conformation due to this nano explosion was
studied both in biomembrane and water media. We discuss the question of selective delivery proposing the
modification of carbon nanotube with functional groups or ligands for selective binding with membrane
receptors. The materials of the paper suggest that all atom molecular dynamics simulations have wide
potential for functional nano structure design.
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