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Abstract

Nanoparticles in the diameter range of 1-100 nm show physical properties that can be completely
different from the bulk. The parameters such as the size of the particles, the distance between the
particles, the nature of the protective organic layer on the nanoparticles surface, and the shape of the
nanoparticles affect the nanoparticles properties. It is now well accepted that when nanoparticles come
into contact with a biological environment, their surface is covered by many different biomolecules
such as enzymes, proteins, peptides, and amino acids. The adsorbed protein layer on the surface of
nanoparticles is called protein corona. Alpha-1-acid-glycoprotein, AGP, is one of the positive acute-
phase proteins of all mammals. AGP is a plasma protein with a molecular weight of 37-54 kDa, a very
low isoelectric point of 2.8-3.8, and with a plasma concentration of about 0.4-1.2 mg/l. Copper oxide
nanoparticles (CuO NPs) are one of the most important intermediate metal oxides nanoparticles, which
have unique physicochemical properties due to their large size and effective surface area (high surface
to volume ratio). Copper oxide nanoparticles have attractive properties such as high stability,
reactivity, high critical temperature, availability, non-toxic nature, biocompatibility, and high
absorption of visible light. Also, CuO NPs have antioxidant and antibacterial activities that protects
against cell damage. In this study, we have synthesized and characterized the CuO NPs and further
their cytotoxicity against the normal cells were investigated. The formation of protein corona upon
interaction of AGP protein with CuO NPs have been studied using cyclic voltammetry method.
According to the results obtained from this method, the redox peak currents decreased considerably
and the redox peak potentials shifted which indicating the adsorption of the AGP molecules on the
surface of CuO NPs. The binding constant as a parameter reflecting the strength of the formed protein
corona of AGP estimated from the cyclic voltamogram showed the high affinity of AGP to adsorb on
the surface of CuO NPs.
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