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Abstract 
 
Evaluation of antibacterial activity of resin composite reinforced with silver 

nanoparticles and calcium fluoride against Streptococcus mutans 
 
Introduction: With the development of nanotechnology, the use of nanoparticles to 

improve the properties of dental materials is rapidly evolving. The aim of this study was 

to investigate the antibacterial activity of resin composite reinforced with silver 

nanoparticles and calcium fluoride and the synergistic effect of these two nanoparticles in 

creating antibacterial properties. 
 

Materials & Methods: In this in vitro study, silver nanoparticles with 0.5, 1 and 1.5 wt% 

and calcium fluoride nanoparticles with 5, 10 and 15 wt% were added to the composite 

alone and in combination. A group without nanoparticles was prepared as a control group 

in 16 groups of 4 composite disks. FE-SEM and EDX analysis were performed to 

confirm the homogeneous distribution of nanoparticles in the composite. Agar disk 

diffusion test was used to evaluate the antibacterial properties against Streptococcus 

mutans. The results were analyzed using one way ANOVA and Tukey test with a 

significance level of P-value <0.05. 
 

Results: The results of FE-SEM showed a homogeneous distribution and relatively good 

interaction between the composite and silver nanoparticles, which shows the accuracy of 

the nanocomposite formation process. Addition of nanoparticles to the composite 

increased the diameter of the growth inhibition zone compared to the control group. The 

increase in the diameter of the growth inhibition zone due to the increase in the 

concentration of silver nanoparticles and calcium fluoride was not significant (P-value> 

0.05). There was a statistically significant difference between the mean diameter of the 

growth inhibition zone in the subgroups containing nanoparticles in combination (P-value 

<0.05). The mean variable diameter of the growth inhibition zone in the group containing 

calcium fluoride nanoparticles was significantly lower than the average in the combined 

group (P-value <0.05). There was no statistically significant difference between the mean 

variable diameter of the growth inhibition zone in the group containing silver 

nanoparticles with the calcium fluoride group and the combined group (P-value> 0.05). 
 

Conclusion: The highest amount of antibacterial property is related to the composite 

containing silver nanoparticles and calcium fluoride in combination with each other and 

the lowest amount of antibacterial property is related to the composite containing calcium 

fluoride. 
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