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Abstract

ABSTRACT

Introduction: Modern minimal invasive dentistry tends to leave

demineralized dentine and repair it with bioactive materials that evidently
can remineralize it. Bioactive glass has been reported to be used in
remineralizing defects in enamel and dentin. However, the influence of
Sylc® BAG air abrasion on changes in the mechanical properties of partially
demineralized dentin is scanty in literatures . Thus, the purpose of this study
was to investigate the enhancement in the mechanical properties (Nano-
hardness (H) and Young’s modulus of elasticity (E)), surface topography,
and mineral content of partially demineralized dentine before and after air
abrasion with bioactive glass particles (SYLC®).

Methodology: Ten sound mandibular third molars were sectioned to
obtain 10 mid-dentine disks which were further sectioned into 4 quarters.
Each quarter was assigned to one of the four groups (n=10). The first group
was control (C) where samples received no treatment and were stored in
phosphate buffer saline (PBS). The Second was the demineralized group
(DE) with samples immersed in acetate buffer for 8h before storage in PBS.
The third included demineralized samples stored in simulated body fluid
(DE+SBF), and the fourth (DE + BAG +SBF) contained demineralization
samples subjected to air abrasion with Sylc® bioactive glass BAG using
AquaCare™ air-abrasion unit with the following parameters (5mm nozzle
specimen distance and 0.14 MPa for 10 seconds) before storage in SBF. The
storage period for all samples was 1month. Hysitron Nano-indenter was used
to evaluate H and E. Also field-emission scanning electron microscope
(FESEM) and electron dispersive spectroscopy (EDS) were employed to

assess surface topography and mineral changes.
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Result: Control samples showed the highest H and E (0.45+0.11and 21.47+
8.22 GPa respectively). After demineralization, statistically significant
reduction in these values has occurred due to surface mineral loss (p<0.05).
While in the (DE+BAG+SBF) group the H and E increase to a level which
were statistically insignificant from the values of the control group indicating
a surface remineralization process (p>0.05). In FESEM images, the dentinal
tubules which appeared open in the DE and DE+SBF groups were obliterated
with mineral deposition in DE+BAG+SBF group. Also, EDS measurements

showed increases in calcium and phosphate levels in the remineralization

group.

Conclusion: BAG air abrasion may enhance the remineralization of
demineralized dentine and reestablish its mechanical properties. This can be
employed in maintaining the demineralized dentine structure rather than

excessively removing it during cavity preparation.
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