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3 Hydroxyapatite (HA)

4 Tricalcium phosphate (TCP)

5 Biphasic calcium phosphate

6 CaSiO;

7 CﬂzSiOs

8 Tri-calcium Silicate (TCS) (CasSiOs)
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16 Periodic boundary conditions (PBCs)
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® Molecular dynamics (MD) simulation

10 Sodium alginate (SA)

11 Solvent accessible surface area (SASA)
12 Root Mean Square Deviation (RMSD)
13 Radius of gyration (Rg)
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/Abstract: \

Calcium-containing biomaterials, namely calcium phosphates and calcium silicates, are often
used for fabricating bone scaffolds. These materials are chosen based on their biocompatibility
and bioactivity. In spite of the fact that bioceramics are similar to natural bone in terms of
mineral compounds, they are brittle and fragile in contrast to bone. In the current study,
Hydroxyapatite and tricalcium silicate, which are the most common calcium phosphates and
calcium silicates, are studied for their potential as bone scaffold materials. Molecular dynamics
(MD) simulations are used to investigate the effect of various concentrations of ceramic
nanoparticles when combined with sodium alginate hydrogel on bone scaffold construction.
Multiple parameters have been evaluated to determine stability and self-assembly, including
solvent-accessible-surface-area, radius of gyration, radial distribution function, root mean
square deviation, hydrogen bonding, van der Waals energy, electrostatic energy, and total
energy. As a result of the simulation, hydroxyapatite and tricalcium silicate added 10 wt.% to
sodium alginate hydrogel matrix can result in a structure which is more compact, stable, and
less hydrated, and may improve mechanical scaffolding properties as well as interactions with
cells. In the field of bone tissue engineering, the above characteristics are very essential and
vital for the successful design of the scaffold. The results of this study indicate that tricalcium
silicate samples are superior to hydroxyapatite samples in terms of their properties for
developing more roboust bone scaffolds, especially when combined with sodium alginate
hydrogel. It is, however, necessary to conduct experimental tests in order to confirm the results
of the simulation.

Keywords: Bone scaffolds; Calcium silicate; Calcium phosphate; Hydroxyapatite; Molecular
dynamics (MD) simulations
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