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Abstract: Drug delivery by drug nanocarriers is a new window in the science of drug delivery and not only helps to
reduce the side effects of drugs but also plays a significant role in improving drug release efficiency. On the other
hand, carbon nanotubes have unique properties, which have always attracted the attention of researchers. This
research is focused on the efficiency of alanine-functionalized carbon nanotubes (Alanine-SWNTS) in the delivery
of the anticancer drug dacarbazine (DAC) through density functional theory (DFT) calculations. Calculations for
non-functionalized carbon nanotubes (SWNTSs) are also included for comparison. The results show that the
absorption of the anticancer drug dacarbazine with non-functionalized carbon nanotubes (SWNTS) is spontaneous
and exothermic, but due to its insolubility in water, the application of this complex is limited. The complex formed
by dacarbazine drug and carbon nanotube functionalized with amino acid Alanine has a greater absorption area and
greater solubility than the non-functionalized carbon nanotube. Quantum mechanical calculations show that carbon
nanotubes functionalized with the amino acid alanine are more reactive than non-functionalized carbon nanotubes.
As a result, carbon nanotubes functionalized with alanine amino acid will be promising for dacarbazine absorption
in drug delivery applications.

Keywords: Anticancer drug dacarbazine, Carbon Nanotube, Amino acid alanine, Quantum Mechanics.
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