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Abstract: 

DNA self-assembled hybrid nanostructures are widely used in recent research in 

nanobiotechnology. Combination of DNA with carbon based nanoparticles such as single-walled 

carbon nanotube (SWNT), multi-walled carbon nanotube (MWNT) and carbon quantum dot 

were applied in important biological applications. Many examples of biosensors, nanowires and 

nanoelectronic devices, nanomachine and drug delivery systems are fabricated by these hybrid 

nanostructures. In this study, a new hybrid nanostructure has been fabricated by noncovalent 

interactions between single or double stranded DNA and SWNT nanoparticles and biophysical 

properties of these structures were studied comparatively. Biophysical properties of hybrid 

nanostructures studied by circular dichroism, UV-Vis and fluorescence spectroscopy techniques. 

Also, electrochemical properties studied by cyclic voltammetry, linear sweep voltammetry, 

square wave voltammetry, choronoamperometry and impedance spectroscopy (EIS). Results 

revealed that the biophysical and electrochemical properties of SWNT/DNA hybrid 

nanostructures were different compare to ss-DNA, ds-DNA and SWNT singly. Circular 

dichroism results showed that ss-DNA wrapped around the nanotubes through π-π stacking 

interactions. Also, some of nucleic acids enters on sidewall and central hole on SWNT. The 
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