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Abstract

The incidence and prevalence of dental caries in Indonesia has increased from year to year. The main cause is often associated
with bad tooth brushing habits. Caries occurs because there is a process of demineralization of the surface of hard tooth tissues
such as email due to the presence of acids produced by bacteria that metabolize the substrate. Coating the tooth surface with
an acid-resistant material is an emerging idea for caries prevention in the future, Preliminary studies with extracted tooth
models demonstrated that enamel surface coating was able to prevent demineralization through physical barrier. This method
is possible as novel strategy of caries prevention on clinical level.
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Introduction

Dental caries is a disease affecting hard tissue of the
tooth that takes place due to demineralization process. This
process is caused by acid, which is a by-product of substrate
metabolism by microorganism. Dental caries is one of the
most common and the oldest infectious disease known to
man [1,2]. Prevention efforts with different approaches
have been conducted, such as reducing the number of
microorganisms, either chemically (using antiseptic) or
mechanically by tooth brushing, fluoridation of tap water
and dental sealant application [2,3]. Unfortunately, those
approaches mentioned above have not showed the desirable
result. According to a research conducted by health ministry
of Indonesia in 2018 (riset kesehatan dasar), there were
57.6% out of 1.2 million people that suffered from dental
caries [4].
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Studies about caries prevention using immunological
approach have also been carried out, such asimmunoglobulin
making or antibody recombinant [5,6]. Despite all the
approaches attempted, so far there isn’'t any particular caries
prevention technique or method that can be used effectively
on grass root level. The most recent study in dental caries
prevention evaluated the usage of chlorhexidine antimicrobial
coating on tooth surface to reduce bacterial colonies in oral
cavity. Unfortunately, this method could result in oral flora
imbalance which in turn, could cause another disease, such
as candidiasis [7].

Theoretically, dental caries takes place due to interaction
of tooth structure, diet (glucose), microorganism, and
also with adequate time [2,3]. Substrates metabolism by
cariogenic bacteria will result in acid by-product, which
then will initiate demineralization process on tooth surface.
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The acidic environment causes dissolution of calcium
and phosphate ion, resulting in porous tooth surface and
milky appearance [8]. Dental caries occurs as the result of
physical interaction between cariogenic microorganism
and substrates, with acid as its product. Inhibiting of said
interaction is difficult to achieve, while inhibiting physical
interaction between acid and tooth surface is relatively more
feasible. Based on the concept that dental caries happens
due to demineralization process caused by physical contact
between acid and tooth surface, layering the surface with
certain coating material in order to prevent said physical
contact could be taken into consideration as novel method to
inhibit dental caries process.

Physical contact inhibition conducted in this research
showed that manipulating the tooth surface by coating it
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could significantly inhibit demineralization process of tooth
enamel, which naturally happens after contact with acid. In
this pilot study, we experimented on extracted human teeth
acquired from dental clinic.

First, the teeth were cleansed carefully from debris
and then mounted into dental stone. Imaginary midline
was drawn to divide the teeth into two equal parts; the
uncoated surface as control group and the coated surface as
the experimental group (Figure 1a). The teeth then soaked
into acid solution for 1- 3 hours to imitate demineralization
process. The samples were dried using air syringe to be
evaluated visually. Visual observation showed that there was
milky appearance on the uncoated surface, indicating there
was visible demineralization (Figure 1b), while the coated
surface showed no changes (Figures 1c).

in Acid Solution.

Figure 1: A: Extracted Tooth, divided into 2 Equal Parts; B: (A): The Uncoated Part and (B): the Coated Part (B); C: After Soaked

Soaking the teeth in acid solution (pH 3.0-4.8) for 1-3
hours caused demineralization process; this happened
becauseinacidicenvironment, crystalapatite Ca, (PO, ) ,(OH),
released Ca* ion and PO**". Upon the ion release, the uncoated
tooth enamel became porous and showed milky appearance.
Initial experiments have been carried out on 3 extracted
teeth, and have the same characteristics of results. This event
didn’t happen on the coated surface. This result suggests that
demineralization process can be inhibited physically.

The result from this study emerges the need to find
a coating material that has to meet certain properties
from several aspects. Physically, it has to be transparent,
thin and yet has adequate hardness and smooth level.
Chemically, it has to be acid resistant, strong bonds to email
and insoluble in saliva. Biologically, it should not cause
any teeth discoloration, non-toxic, and must have a good
biocompatibility. Mechanically, it has able to withstand
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masticatory loads.

The progress of nano-technology development lately
enables us to provide materials corresponding with
aforementioned standards, one of the is nanoceramic
composite [9,10].

Conclusion

In summary, our finding that coating the tooth surface can
inhibit demineralization process of enamel through physical
barrier described in this “perspective” is open to translation
into novel strategy of caries prevention on clinical level.
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