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ABSTRACT

ABSTRACT

Introduction: Dental caries is still a major problem th roughout the world,
despite the introduction of several anti-caries products. The development of
dental caries primarily involves Streptococcus mutans as a causative agent.
Consequently, managing pathogenic microorganisms, and encouraging
remineralization are the main goals of preventing caries. This study was
designed to investigate the effect of chitosan solution, nanohydroxyapatite
suspension, the combined chitosan/Nano hydroxyapatite suspension, and
ozonated water alone and followed by the aforementioned test agents on
the artificial white spot lesion and Streptococcus mutans growth.

Materials and Methods: This study included ninety sound extracted
human maxillary first premolars, two teeth were used for Scanning
Electron Microscope examination of sound and demineralized enamel,
while the other (88) teeth were allocated into 8 groups: (1) control; (2)
chitosan; (3) nanohydroxtapatite; (4) ozonated water;(5) ozonated water
then chitosan;(6) ozonated water then nanohydroxtapatite; (7) combined
chitosan/Nano hydroxyapatite and (8) ozonated water plus combined
chitosan/Nano hydroxyapatite. In each group, one tooth was examined by
scanning electron microscope while the remaining (10) teeth were used for
DIAGNOdent, surface microhardness and energy dispersive spectroscopy.
Testing the sensitivity of Streptococcus mutans to different concentration
of chitosan solution, nanohydroxyapatite suspension and ozonated water
was performed using agar well diffusion technique.

Results: A statistical increase in microhardness was seen after treatment
with all agents (except for control), the group that received ozonated water
plus combined chitosan/ Nano hydroxyapatite showed the greatest increase
in microhardness, while the group that received ozonated water alone

showed the least. The results of energy dispersive spectroscopy
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examination showed that after treatment an increase in calcium (Ca)
percentage was noticed in all groups except in control. SEM analysis of the
enamel surface revealed the disappearance of the enamel's normal
architecture following demineralization. After treatment with tested agents
except control group, most of micro pores were occluded. No differences in
the scores of DIAGNOdent was present between sound and demineralized
stage. The result of agar well diffusion method shows that the maximum
diameter being in 5 mg/ml chitosan concentration which wasn’t differ
significantly from 0.2% chlorhexidine. For Nano hydroxyapatite and
ozonated water results showed that there were no inhibition zones, for all
concentrations used.

Conclusion: The combination of chitosan and nano hydroxyapatite
revealed promising as a caries managementin vitro. Chitosan at

concentration of 5 mg/ml has the same potency as 0.2% chlorhexidine.
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