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Synthesis of nano-macro magnesium oxide by a facile method without us-
ing any surfactants and its application in drug release of nifedipine
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Abstract: In this study, nano-macro magnesium oxide was synthesized with different structures,
such as cube and spherical, by using different ratio arginine and urea as additives without making
use of any surfactants by a hydrothermal method at 130-180 °C during 24 hours. Nanoparticles were
calcinated at 400 oC to obtain particles of sizes between 42 to 80 nm. The samples characterized
by X-ray diffraction (XRD), scanning electron microscope (SEM), adsorption and desorption of
nitrogen test (BET), infrared spectroscopy (IR), ultraviolet-visible spectroscopy (UV-Vis), and
EDX. Nifedipine, as an insoluble drug, was loaded on magnesium oxide substrate (sample MgO1"
and Mg02). The in vitro drug release was investigated in simulated intestinal fluid (pH = 6.8) and
simulated gastric fluid (pH = 1.2). At the simulated intestinal fluid (pH = 6.8), the amount of drug
release enhanced to 100% for sample MgO2 (cubic structure) afterl5 hours. The Korsmeyer—
Peppas models were applied to evaluate the kinetics of nifedipine release from MgO1’ and MgO2.
The results showed that the kinetic of the drug release was non-ficken in both SGF and SIF.

Keywords: magnesium oxide, sustained-release, hydrothermal, cubic and spherical structures,

nano-macro structures, nifedipine
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