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A density functional theory (DFT) study of some functionalized single-walled carbon nanotubes (SWCNT) 

is presented. The structural and electronic properties of the pristine tube, with formula, C80H20, are 

compared to the SWCNT with a simulated vacancy defect at the sidewall, providing insight at the reactivity 

induced by the presence of these defects. Functionalized nanotubes (f-SWCNT) were formed with the 

following covalent-binding organic molecules: (a) formic acid, as a model carboxylic acid, (b) 

aminotriethylene glycol, as a model amide, (c) ethylenglycol as a model of the corresponding polymer. 

These molecules have been used in recent experiments for its capability to bind CNTs to certain drugs [1]. 

We model the effects of functionalization on both the pristine SWCNT and the defect-SWCNT. 

Furthermore, we study the binding of some of these f-SWCNTs with methotrexate, taxol, doxorrubicine 

and SAHA new derivatives, drugs of common use in cancer therapy. Binding energies are computed as 

well as structural and electronic parameters such as dipole moments, ionization potentials, electron 

affinities, the HOMO-LUMO gaps and the free Gibbs energies of solvation. The level of DFT theory is the 

non-empirical DFT functional PBE [2], employed with two computational methods: (a) The DACAPO code 

that employs pseudo potentials and super cells with a plane-wave basis set and (b) The molecular-orbital 

code with localized basis set 6-31G(d,p), as implemented in the GAUSSIAN 03 code. Our results show 

that formation of these f-SWCNT and the drug nanovectors is in general thermodynamically favorable and 

that they are soluble in water, thus improving its biocompatibility and decreasing its toxicity. 
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