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Synthesis and Characterization of Glass lonomer—Forsterite
Nanocomposites and Study of the Effect of Adding Forsterite
Nanoparticles on Mechanical Properties and Bioactivity

F.S. Sayyedan', M.H. Fathi'?, H. Edris', A. Doostmohamadi’, V.S., Mortazavi, F. Shirani*

1- Biomaterials Research Group, Department of Materials Engineering, Isfahan University of Technology, Isfahan,
Iran.
2- Dental Materials Research Center, Isfahan University of Medical Science, Isfahan, Iran.
3- Department of Materials Engineering, Shahrekord University, Shahrekord, Iran.
4- Torabinejad Dental Research Center and Department of Operative Dentistry, School of Dentistry, Isfahan University
of Medical Science, Isfahan, Iran.

Abstract: 7he objective of this study was to synthesize glass ionomer—forsterite nanocomposite and study the effect of
incorporating forsterite nanoparticles to the ceramic part of glass ionomer cement in order to improve mechanical properties and
bioactivity. So, Forsterite nanoparticles were made by the sol-gel process using different weight percentages added to the ceramic
part of commercial GIC (Fuji II GC). X-ray diffraction (XRD) was used in order to characterize and determine grain size of the
produced forsterite nanopowder. In order to study the mechanical properties of the produced glass ionomer cement-forsterite
nanocomposite, the compressive strength (CS), three-point flexural strength (FS) and diametral tensile strength (DTS) of
specimens were measured. Statistical analysis was done by one Way ANOVA and differences were considered significant if
P<«0.05. The morphology of fracture surface of specimens was studied using scanning electron microscopy (SEM) technique.
Bioactivity of specimens was investigated by Fourier transitioned-infirared spectroscopy (FTIR), scanning electron microscopy
(SEM), and Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES). The results of XRD analysis confirmed the
nanocrystalline and pure forsterite synthesis. According to the mechanical properties measurements, the optimum weight
percentages of forsterite nanoparticles for enhancement of CS, FS, and DTS were obtained equal to 3, 1 and 1 wt. %, respectively.
Statistical analysis showed that the differences between all the groups were significant (P<0.05). SEM images and results of the
ICP-OES and FTIR tests confirmed the bioactivity of the nanocomposite. Glass ionomer-forsterite nanocomposite containing 1 to
3 wt. %-forsterite nanoparticles can be a suitable candidate for dentistry and orthopedic applications due to the improvement of
mechanical properties and bioactivity.

Keywords: Glass ionomer cement, Forsterite nanoparticles, Sol-gel, Mechanical properties, Bioactivity.
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1. X-ray diffraction 7. Fourier transform- Infra Red 13. three-point flexural strength
2. compressive strength 8. step size 14. diametral tensile strength
3. one way Anova 9. time per step 15. two way Anova
4. scanning electron microscopy 10. joint committee on powder
5. simulated body fluid diffraction and standards
6. inductively coupled plasma optical 11. Scherrer

emission spectroscopy 12. crystallite size
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