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Encapsulation of nucleic acids in carbon nanotubes: thermodynamics and kinetics – Selective 
and controlled delivery of genetic cargo to a living cell, using encapsulation into nanoporous solids, involves a three 

ejection of the biological material towards the cellular interior. In order to study the thermodynamic and kinetic proper-
ties associated with the process, we employ atomically detailed computer experiments to probe the encapsulation of 
double-stranded canonical B-DNA, (5'-D(*CP*GP*CP*GP*AP*AP*TP*TP*CP*GP*CP*G)-3'), into hydrophobic 
and hydrophilic carbon nanotubes with diameters in the range D = 3–4 nm. For that purpose, Classical Molecular 
Dynamics simulations are run coupled with well-tempered metadynamics and umbrella sampling algorithms. Physio-
logical conditions employed (310 K, [NaCl] = 134 mM) allow the extrapolation of results to in vivo systems, constitu-
ting a landmark for biomolecular encapsulation in the context of cellular delivery.
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2.4. Amostragem de Chapéu de Chuva ( )
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