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Application of copper oxide nanoparticles in loading of
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methods

Ehsan Koushki" *, Fahimeh Khedmatgozarz, Reza Tatebeez, Vahid Sokhanvaran3, Amir Hossein
Ehsanian’
IDepartment of Physics, School of Sciences, Hakim Sabzevari University, Sabzevar
*Department of Chemistry, School of Sciences, Hakim Sabzevari University, Sabzevar
*Department of Chemistry, Faculty of Basic Sciences, University of Neyshabur, Neyshabur

Abstract:

In this study, copper oxide nanoparticles were synthesized by sol-gel method and characterizations were
performed using of x-ray diffraction and dynamic light scattering (DLS), electron transition microscopy
(TEM) and surface electron microscopy (SEM) which confirm the formation of 22 nm crystal structures.
After that, gabapentin drug was applied to the particles in different amounts and loading process was
studied by some methods such as; linear optical method (visible-ultraviolet spectrum) and nonlinear
optical method (open-aperture z-scan method). In DLS measurements, it was observed that increasing the
loading, increases the hydrodynamic radius due to the aggregation of particles or the formation of a drug
halo around the particles, which leads to an increase in the light absorption of the material. Also,
increasing the particle absorption increases the population of high level (conduction band) compared to
low (capacity band) and colloid became saturated for light absorption, which was confirmed by open
aperture z-scan experiment. The photoacoustic effect of copper oxide nanoparticles with blue laser was
seen for the first time in this experiment, but unlike the results of other experiments, this effect cannot be a
criterion to measure of drug loading. In summary, linear and nonlinear optical methods such as absorption
spectrum and open aperture z-scan technique have been found precise methods to measuring amount of
drug loading on copper oxide nanoparticles.

Keywords: Loading surface agents, Copper oxide nanoparticles, Z-scan method, Photoacoustic effect.
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