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Abstract

ABSTRACT

Introduction: Nanotechnology has the potential to significantly improve
preventive dentistry, it is promising to use silver nanoparticles and zinc
oxide nanoparticles to inhibit caries by controlling biofilm acids and
enhancing remineralization with the aid of sodium fluoride. The aim of the
study is to evaluate the outcome of adding silver nanoparticles, and zinc
oxide nanoparticles to sodium fluoride solution on the microhardness and
the surface features of enamel with artificially induced dental caries and
comparing it with using sodium fluoride alone.

Materials and methods: An experimental study carried on 46 maxillary
first premolars extracted for orthodontic purposes.one tooth was excluded
as natural tooth for scan electron microscope test then Artificial caries was
induced in 45 tooth, also one tooth excluded for surface electron
microscope and the remaining 44 tooth divided into four groups (each
group contain 10 teeth for microhardness test and one for scanning electron
microscope).

Group A — control negative with no further treatment, Group B - immersion
in Silver NP powder with 5 % NaF , Group C — immersion teeth in zinc
oxide NP with 5%NaF solution and Group D- using only sodium fluoride
solution as positive control. All teeth was immersed for 4 minutes then
stored in artificial saliva that was renewed every day. Assessment of
surface microhardness by Vicker microhardness tester and scanning
electron microscope were done 3 times for each group at baseline, after
demineralization and after remineralization.

Results: For all groups, there was a significant reduction in enamel
microhardness after demineralization as compared to sound teeth.
Following treatment with the selected solutions, there was an increase in

the microhardness in all treated groups with maximum increase in group B
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that have been treated with silver nanoparticles and sodium fluoride, and C
that have been treated with zinc oxide nanoparticles and sodium fluoride
(p= 0.00000) while group D (with only sodium fluoride had the lowest
value (p=0.01072). Scanning electron microscope examination revealed
changes occurred starting with distruction of normal enamel surface after
demineralization. After treatment with nanomaterials and sodium fluoride
solution, most of micro-pores were sealed and defects of enamel surface
were restored.

Conclusion: groups treated with nanomaterials showed increase in
microhardness and more restoring to the surface features than group treated

with sodium fluoride alone.
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