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Abstract
Background & Aim: In recent years, great interest has emerged in the development of nanocarriers,
especially boron nitride nanostructures for targeted drug delivery. Chemical instability and structural
stability of boron nitride nanocages are the two factors that have made these substances suitable as drug
deliveries. Nanocages improve the performance of the drug and reduce its side effects by altering the
pharmacokinetic properties and slowing the release of the drug. In this study, the interaction of levodopa
with boron nitride nanocage and possibility of stable complex formation between them were investigated
using the theoretical study.
Materials & Methods: The present study was evaluated with the purpose of investigating the
performance of nanocage (Bi2N12) for the adsorption of levodopa (LD) using quantum computations of
density functional theory at the B3LYP/6-31G(d,P) level of theory by the Gaussian 09W Program.
Results: Using optimized structures, chemical activity parameters such as gap energy, chemical
hardness, graphs of density of state, electronic properties, thermodynamic parameters and adsorption
energy were discussed. The measured adsorption energy was -47.49 (kcal/mol). The distribution of
electron charge also indicated the continuity of electron clouds between drug and nanocage.
Conclusion: It was found that the electronic properties of the Bi2N> were very sensitive to the presence
of levodopa molecules so that the energy gap of nanocage is changed about 35.8% after the adsorption
process. The results of the charge analysis between two molecule showed that the most important charge
transfer was from the electron pair of non-bonding orbital of oxygen of the drug molecule to the anti-
bonding orbital of the boron atom of the nanocage. Also analysis of adsorption energy and
thermodynamic functions showed that complex formed is stable. Based on the results of this research,
it seems boron nitride nanocages can be considered as carriers of the anti-parkinson's drug levodopa
within the biological systems.
Keywords: Adsorption, Boron Nitride Nanocage, Density Functional Theory, Drug Delivery, Levodopa
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