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Abstract

The quantum mechanical (OM) simulation investigated the
interaction between the pseudo nucleotide anticancer drug
cytarabine, and carboxyl functionalized carbon nanotubes
(5,5) and (8,8). This study utilized quantum mechanical
calculations based on density functional theory and NBO
(Natural Bond Orbital) analysis, employing the B3LYP/6-
31+G* level of theory. The NBO results of m-m interactions
of functionalized carbon nanotubes (5, 5) and (8, 8) and
cytarabine show that the existence of van der Waals, ionic,
and hydrogen interactions due to the presence of a large
number of oxygen functional groups. It is believed that this
will have a tremendous effect on the stabilization of the
anti-cancer drug cytarabine .Also, the decrease in the
interaction energy with the increase in the diameter of the

nanotube from (5, 5) to (8, 8) shows that the curvature of

the nanotube has an important role in the reactivity, and the
nanotube with a narrower diameter (5, 5) than the nanotube
with a larger diameter (8, 8) is more appropriate in terms
of thermodynamics, while the power of drug release has a

direct relationship with increasing the diameter of

functionalized carbon nanotubes.

Keywords: Anticancer drug Cytarabine; Carboxyl
functionalized carbon nanotubes; Natural Bond Orbital;
Quantum Mechanics (OM)
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