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/Abstract \

One of the most important and fundamental methods for the treatment of cancer patients is
chemotherapy. However, this therapeutic approach is limited due to the non-specificity of
drugs toward cancer cells, which leads to increased contraindications and undesirable side
effects in healthy human cells. Therefore, the development of nanoscale drug delivery
systems for targeted cancer therapy has attracted considerable attention.
In this project, the potential of functionalized single-walled carbon nanotubes (SWCNTS) as
a nanocarrier for the delivery of the anticancer drug dacarbazine was investigated. The
results indicated that the COOH functional group is the most suitable candidate for
single-walled carbon nanotubes in aqueous drug delivery systems, and the possible
interaction between dacarbazine and SWCNT-COOH was studied.
Optimization of the interacting components and the complex structure was performed in the
gas phase, and thermodynamic calculations were carried out using the B3LYP/6-311+G
density functional theory method. The results showed that the d complex structure of the
nanosystem is the most stable configuration, and the interaction process is spontaneous and
exothermic.
Furthermore, the results indicate that the intermolecular interaction between dacarbazine and
SWCNT-COOH is mainly hydrogen bonding, accompanied by charge transfer from
SWCNT-COOH to dacarbazine. Monte Carlo simulations revealed that the total interaction
energy of the nanosystem complex increased to —17.926 kcal-mol™', while the calculated
AGsol value was —115.02 kcal-mol™.
. These findings suggest that this nanocarrier can be considered a promising candidate for the
synthesis, transport, and controlled release of drugs. However, many questions regarding the
medical application of this nanocarrier remain unanswered. It is hoped that these challenges
will be resolved in the coming years and that such systems will contribute to the
e, advancement of targeted cancer therapy.
b (f (% Keywords: Dacarbazine, Density Functional Theory (DFT), Monte Carlo, Functional Group,

QWCNT-COOH. /
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