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Binding of antibiotic drug molecules to the surface
of silver nanoparticles: tight-binding DFT study
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Enhancement of therapeutic activity of organic drug molecules bound to nanoparticle surface has recently
been highlighted as a possible way to overcome resistance of bacteria towards traditional antibiotics [1]. In-
vestigation of the physical interactions responsible for such complexation, however, becomes challenging
when nanoparticle is formed by transition metal atoms due to the need of accurate treatment of the nanopar-
ticle polarizability [2]. Purely ab initio approaches, on the other hand, are typically ruled out by the number of
atoms in such systems and consequent demands for computational resources. In the variety of molecular mod-
eling approaches available nowadays, the density-functional based tight-binding (DFTB) method is unique in
combining the clear hierarchy of physically sound approximations with high computational efficiency [3],
thus, being ideal for treating the systems of hundreds of atoms in reasonable time.
In the present contribution we report the applications of DFTB-based automated conformational searching al-
gorithms [4] to obtain the energetically most stable complexes formed by organic drug molecules Ceftriaxone
and Doxorubicin with silver nanoparticles (ca. 1 nm diameter) of different shapes.
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