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Abstract: The aim of the present study was to fabricate a nanocomposite of diopside glass
ionomer cement and to investigate the effect of adding diopside bioceramic nanosheets to
the ceramic component of glass ionomer cement, in order to improve its mechanical and
bioactive properties. For this purpose, diopside nanoparticles (DIO) with chemical
composition (CaMgSi»Os) were made by sol-gel method. In order to identify the fuzzy
structure, grain size and morphology of diopside nanoparticles, X-ray diffraction (XRD)
and scanning electron microscopy (SEM) tests were used, respectively. Infrared Fourier
transform spectroscopy (FTIR) was used to confirm the presence of groups (SOsH) on the
surface of silica nanoparticles. Then, 2, 4 and 6% by weight diopside nanoparticles were
added to the ceramic component of commercial glass ionomer cement (Fuji II GIC) and
glass ionomer cement nanocomposites were made. In order to investigate the mechanical
properties of the manufactured nanocomposites, the samples were subjected to
compressive strength and micro-hardness tests. In order to evaluate the fluoride release
properties of the manufactured nanocomposites, the fluoride release test in artificial saliva
was used. The results of X-ray diffraction test confirmed the composition of pure
nanocrystalline diopside. The results of infrared Fourier transform spectroscopy test
confirmed the presence of groups (SO3;H) on the surface of silica nanoparticles. The
highest simultaneous increase in compressive strength, microhardness and fracture
toughness was observed in nanocomposite (GIC-4wt.% DIO). The results of fluoride
release test (ICP) showed that the amount of fluoride released from the produced
nanocomposites is slightly less than glass ionomer cement. Scanning electron microscopy
and infrared Fourier transform spectroscopy confirmed the bioactivity of the manufactured
nanocomposites. Manufactured nanocomposites can be a good choice for dental
restorations and orthopedic implants under load due to improved mechanical properties,
desirable fluoride release and increased bioactivity.

Keywords: Glass ionomer cement, Diopside nanoparticles, Silica sulfuric acid,
Mechanical properties, Fluoride release, Bioactive.
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