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ABSTRACT 

Nanosilver fluoride (NSF) is an emerging anti-caries material that has garnered 

considerable attention in the field of dentistry due to its potent antimicrobial properties 

and its capacity to prevent dental caries—capabilities that have been significantly 

enhanced through advancements in nanotechnology. One of the notable advantages of 

NSF is its ability to remineralize dentinal carious lesions without causing the 

undesirable dark staining commonly associated with silver diamine fluoride. Despite its 

promising antimicrobial and remineralizing effects, there remains a paucity of 

comprehensive research investigating its influence on the mechanical properties and 

structural integrity of dentin, particularly in the context of adhesive restorative 

procedures. The present study aims to compare the physicochemical characteristics of 

NSF synthesized via a chemical method with those of a commercially available NSF 

formulation, and to evaluate the effect of NSF pre-treatment on the microtensile bond 

strength (mTBS) of composite resin to primary tooth dentin. In the chemical synthesis 

method, silver nitrate was combined with chitosan, followed by titration with sodium 

borohydride, and subsequently mixed with sodium fluoride. In contrast, the commercial 

preparation involved mixing colloidal silver with sodium fluoride and stirring until a 

homogeneous solution was obtained. Both formulations were stored in light-proof 

brown bottles to prevent photodegradation. For microtensile bond strength testing, 

forty-six extracted primary molars were sectioned buccolingually, with each half 

assigned to either the control group (without NSF pre-treatment) or the experimental 

group (with NSF pre-treatment). Following standard composite resin application 

protocols, the specimens were subjected to microtensile testing using a universal testing 

machine (UTM). The peak force at fracture was recorded, and the mTBS values were 

analyzed using a paired samples t-test to determine statistical significance. Additionally, 

the surface morphology and failure modes were examined using scanning electron 

microscopy (SEM). The results demonstrated that chemically-synthesizer NSF 

exhibited superior optical and structural properties, including a distinct surface plasmon 

resonance (SPR) peak at 410 nm and well-dispersed nanoparticles. Conversely, the 

commercial NSF lacked a defined SPR peak and predominantly existed in ionic form. 

The mTBS results indicated that the NSF-treated group (62.74 ± 22.03 MPa) exhibited 

a statistically significant increase in bond strength compared to the control group (54.87 

± 19.06 MPa) (p < 0.05). SEM analysis revealed a higher incidence of mixed failure 

patterns in the NSF-treated samples. However, the Chi-square test showed no 

significant difference in the distribution of fracture modes between the control and 

experimental groups, suggesting that NSF pre-treatment did not adversely affect the 

integrity of the dentin–adhesive interface. Although the findings underscore NSF’s 

potential as an anti-caries agent that enhances adhesive bond strength, the limitations of 

an in vitro study must be acknowledged, as such conditions do not fully replicate the 

complexities of the oral environment. Therefore, further research is warranted to 

explore the long-term effects of NSF application, including its impact on bond 

durability and material degradation under simulated clinical conditions. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

Chapter 1 introduces the study by providing an in-depth background on dental 

caries, a significant non-communicable disease that affects a substantial proportion of 

children worldwide. This chapter sets the stage for the research by outlining its 

objectives, research questions, and hypotheses. Additionally, it emphasizes the 

significance of the study and highlights its potential contributions to the field. 

1.2 Research Background 

Dental caries is a preventable bacterial disease affecting both primary and 

permanent teeth. However, the multifactorial nature of dental caries has contributed to 

a perception that dental caries is a complex and unmanageable disease. A well-known 

clinical finding of carious lesions in primary teeth is diagnosed in children as Early 

Childhood Caries (ECC). American Academy of Paediatric Dentistry (AAPD, 2021) 

has specifically defined ECC as “the presence of one or more decayed (non-cavitated 

or cavitated lesions), missing (due to caries), or filled tooth surfaces in any primary 

tooth in a preschool-age child between birth and 71 months of age”. 

A systematic review and meta-analysis done by Kazeminia et al., (2020), the 

overall prevalence of dental caries in primary dentition worldwide was 46.2% among 

children. In Malaysia, several authors had reported the prevalence of caries in primary 

teeth varying from 44.6% (Kaur et al., 2015; Lee et al., 2020) to 98.1% (Ruhaya et al., 

2012) of children which was found to be high. The National Oral Health Survey of 

Preschool Children (NOHPS 2015) highlights the significant burden of dental caries 

among Malaysian preschoolers, reporting that nearly two-thirds required restorative 

care and over 12% needed tooth extractions (Che Salleh & Vengadasalam, 2017). 

Appropriate measures and strategies should be implemented to combat and tackle this 

issue since the consequences of untreated dental caries could jeopardize children’s 

quality of life (AAPD, 2021). 


