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Silica nanopores as nanocontainers for cisplatin: Molecular dynamics study of a targeted drug 
delivery system
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The diffusion and adsorption behavior of cisplatin in silica nanopores is investigated using molecular dynamics simulation. 
Two different silica conformations are studied in order to characterize the influence of surface polarity. We find a strong 

influence of the pore diameter on the diffusion coefficient; only for pore diameters larger than roughly 1.6 nm, cisplatin 
assumes the same diffusion coefficient as in bulk water. Our results also allow estimating escape times of cisplatin from a pore. 
Acceleration techniques are used in order to sample adsorption phase space efficiently and to identify realistic adsorption 
conformations. We find major differences between the polar and nonpolar surfaces. Electrostatic interactions govern the 
adsorption on polar surfaces and can be described by the alignment of the molecule dipole with the surface dipole; hence, 
spreading of the molecule on the surface is irrelevant. On nonpolar surfaces, on the other hand, van-der-Waals interaction 
dominates inducing surface spreading of the molecule.
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Figure : Momentary configuration of cisplatin in the axial 
R=10 A° pore at time 488 ps.




