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ABSTRACT

Introduction and Objectives: The use of bioactive glass in therapeutic applications is a promising and developing field of research
to improve the treatment process, made these biomaterials one of the reliable options in tissue engineering. In this study, the effect of
strontium oxide contamination in the chemical composition of bioactive glass 70S on its structural and biological properties was
examined.

Materials and Methods: In this study, the structure of bioactive glass 70Si02-(30-x)CaO-xSrO (x= 0 and 5 mol.%) synthesized by
melt-quenching method was simulated through molecular dynamics and IAMMPS software.

Results: According to the results of the pair distribution function and the angle distribution function, the average length of the Si-O,
Si-BO, and Si-NBO bonds was reported to be 1.61, 1.62, and 1.58 (A) respectively, and the angle size of the Si-O-Si and O-Si-O bonds
was 147-151° and 109°, respectively. The distribution of bridging oxygens and non-bridging oxygens in the BG-S5 sample also
decreased and increased by 0.42% and 0.21%, respectively compared to the BG-S10 sample. In addition, an increase in the pH of the
simulated body fluid was reported by the day of seven immersion due to the release of ions from the glass surface, and an improvement
of 17.26 % in the growth and proliferation of MC3T3-E1 cells in the BG-S5 sample compared to the BG-S10 sample on the day of
seven cultures was confirmed (****p<0.0001).

Conclusion: Molecular dynamics simulation is a powerful tool in order to accurately predict the structural properties of bioactive glass
before synthesis in vitro conditions, and the BG-S5 sample was proposed in bone tissue engineering due to its optimal bioavailability.
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