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Abstract

Aims of the Study: was to evaluate the effect of different nanoparticles
addition to a fluoridated and non fluoridated fissure sealants against the
cariogenic bacteria S.mutans and Oral Lactobacilli after their isolation .The
study included a microbiological evaluation, testing of some physical and
mechanical properties of the new sealants, and finally testing the
biocompatibility.

Materials and methods: four types of nanoparticles with different sizes
and concentrations mixed with the sealants were used to try to obtain an
antibacterial fissure sealant with the use of disk diffusion method,
microdilution method was used to determine the minimum bactericidal
concentration, the new sealants were then tested to see their effect on
biofilm formation, acid production, try to determine the duration of the
antibacterial action , if present. it was decided to continue the rest of the
study with sliver and zinc oxide nanoparticles because of their encouraging
results. A series of experiments were performed to determine the
nanoparticle and sealants physical and mechanical properties including an
Infrared Spectrophotography to determine the nature of the reaction between
the nanoparticles and the sealants. Transmission and Scanning electron
microscope images were taken to characterize the nanoparticles, sealants
and the new sealants after mixing both. Microleakage and shear bond
strength tests were performed. Twelve local rabbits were used to test the
biocompatibility of the new sealants.

Results: showed that both sealants did not exert an antibacterial effect
initially, while the use of 3 and 7% w/w addition of silver and zinc oxide
nanopaticles against the cariogenic bacteria with production of zones of
inhibition of more than 13mm, no statistically significant difference was

observed in the antibacterial action whether the sealant was fluoridated or
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not, or between the two types of cariogenic bacteria. Both sealants mixed
with silver and zinc oxide reduced biofilm formation and had a weak effect
on acid production, with prolonged antibacterial activity that extended for
more than 6 months for fluoridated sealant mixed with 3% w/w silver.

Magnesium oxide and aluminium oxide did not produce encouraging
results, no chemical reaction was present after mixing the sealant with the
nanoparicles. Nanoparticles showed different shapes and sizes.

No difference in microleakage scores were observed. Microhardness and
shear bond studies demonstrated that the non fluoridated sealant had higher
values than the fluoridated before the addition, after wards hardness for both
sealant increased with significant difference, while shear bonding strength
was not affected, there was a sever inflammatory response in the
biocompatibility of zinc oxide mixed sealants that latter resolved to
moderate to mild responses. While silver nanoparticles mixed with the
sealants had a mild response.

Conclusion: within the limits of this study, an antibacterial fissure
sealant was obtained having prolonged antibacterial action by mixing
sealants with 3 and 7% w/w of silver and zinc oxide nanoparticles. The
physical and mechanical properties tested of the new sealant were not

affected, and the new sealants were acceptably biocompatible.
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