ATLANTIS

PRESS

Advances in Health Sciences Research, volume 48

2nd Aceh International Dental Meeting 2021 (AIDEM 2021)

The Effectiveness of Chitosan on Children’s Dental
and Oral Health as a Primary Preventive:
A Literature Review
Ika Devi Adiana *

! Department of Pediatric Dentistry, Faculty of Dentistry, Universitas Sumatera Utara, Medan, Indonesia

*Corresponding author. Email: devi_ika27 @rocketmail.com

ABSTRACT

Children are the next generation of the nation who must be taken care of in every way, especially in their health. It is
necessary to take care of children's overall health, including their dental and oral health. Maintaining oral and dental
health is one of the good habits that should be taught from childhood. It will affect the child's overall health and have a
worse impact if this is not taken care of earlier. However, the literature shows that chitosan is a natural material that is
widely used in the medical field today, one of which is by adding chitosan as an ingredient to maintain the health of
children's teeth and oral cavity. This article will review the related literature on the effectiveness of using chitosan as a
natural ingredient in children's oral and dental health in primary prevention.
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1. INTRODUCTION

Dental and oral health problems, especially teeth
with caries, are still a lot of complaints by children and
adults.! Based on The Global Burden of Disease Study
2016, dental and oral health problems, especially dental
caries, are a disease that affects almost half of the
world's population (3.58 billion people). Gum disease
(periodontal) is the 11th most common disease in the
world. While in the Asia Pacific, oral cancer is the 3rd
most common type of cancer. Based on RISKESDAS
2018, North Sumatra Province has a lot of dental and
oral health problems reaching 43.1% where the highest
percentage is in children aged 5-9 years, which is 54%.?
According to WHO the highest group is in children of 5
years old.?

If Dental caries is not treated immediately can make
a negative impact on the mouth, affect the quality of life
and systemic health such as experiencing pain,
discomfort, infection, eating, and sleeping disorders.* If
this condition is untreated, it will affect the growth and
development, appearance, speech, and self-confidence
of the child.%*5 So that prevention and early treatment
are very important, especially in children with high
caries risk.*

Caries prevention for each person is different based
on the severity of the caries risk. In children with a
history of moderate to high caries risk, treatment is
needed as soon as possible and with the addition of
remineralizing factors and antibacterial therapy for the
prevention and patient care in children.®

Chitosan, a natural material derived from the
exoskeleton of marine invertebrates such as shrimp and
crabs, has a lot of benefits such as biocompatibility,
biodegradable, and it also has anti-bacterial and anti-
microbial properties, and mucoadhesive properties, so
chitosan is often used in biomedical applications. From
its properties, it can be concluded that chitosan can be
used as an anti-bacterial, inhibit/kill microorganisms,
reduce pain, improve physical properties and improve
mechanical properties of materials in dentistry.” The
purpose of this literature review is to find the
effectiveness of the use of chitosan as a natural
ingredient in children's dental and oral health in primary
prevention treatment.
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2. LITERATURE REVIEW
2.1 Children’s Oral and Dental Health

According to the Regulation of the Minister of
Health, number 89 in 2015 oral and dental health is the
health condition of hard and soft tissues and elements in
the oral cavity that allows individuals to eat, talk, and
social interactions without dysfunction, aesthetic
disturbances, and discomfort due to the presence of
disease, occlusion deviation, and tooth loss so that they
can live productive socially and economically. Dental
and oral health is part of overall body health.? To
achieve Indonesia caries-free in 2030, whos is a WHO
recommendation it would hope that newborns in 2018 at
the age of 12 years will not experience caries. To
achieve this, preventive measures and special care have
been taken to reduce child risk and improve overall oral
health.?

2.2 Primary Prevention

Primary prevention is a form of preventive
procedure carried out before clinical symptoms of the
disease arise. Primary prevention aims to prevent illness
and maintain physiological balance. There are several
ways of primary prevention in a child including
modification of children's habits (oral hygiene and sugar
diet), dental protection (use of silicone, fluorine, and
chlorhexidine), and plaque control (brushing teeth,
dental floss, and antibiotics).

2.3 Chitosan

Chitosan is a natural material that is the result of N-
acetylated from chitin which is a natural biopolymer and
consists of poly-(2-amino2-deoxy-B-(1-4)-
D_glucopyranose) with the molecular formula (
C6H11NO4) that can widely found in marine animals
like crabs, shrimp, blanks, and crabs. In addition,
chitosan can also be found in insects and fungi. The
usefulness of chitosan as a versatile material cannot be
separated from the natural nature of chitosan and has
excellent chemical and biological properties because it
can be used in industry and the health sector. Chitosan
in biomedicine must have a degree of deacetylation
between 75% - 98%.%1%11 Currently, chitosan is being
developed and researched with nanotechnology with
sizes ranging from 10-1000 nm. The application of
chitosan can be increased by modifying it chemically or
physically through the combination of chitosan with
several other polymers, both natural and synthetic
polymers.®12

2.4 Use of Chitosan

Currently, chitosan is widely used in various fields
including industry, medicine, and health, one of which
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is dentistry which continues to be developing in many
studies. The uses of chitosan in dentistry include wound
healing, antibacterial, anti-inflammatory, root canal
dressings, hemostatic agents, and improving some
properties of dental materials.*®

As wound care, chitosan membrane is used and
made porous to facilitate air circulation and prevent
water accumulation in the wound so the wound will dry
up and heal quickly. As an antibacterial agent, chitosan
has wide-spectrum antimicrobials that can fight gram-
positive bacteria, gram-negative bacteria, and fungi, so
chitosan has the potential to prevent caries.** The use of
chitosan as a root canal dressing material is very nice
because chitosan has biocompatible, biodegradable
properties and has an antibacterial effect. One study by
Silva and colleagues stated that the use of 0.2% chitosan
as root canal irrigation material was very effective in
removing the smear layer from the middle and apical
1/3 of the root canal.’® In addition, chitosan can also
improve some of the properties of dental materials by
modifying it by adding chitosan to other chemicals,
according to research by Lee and colleagues in 2012
who stated that the mechanical properties of composite
membranes increased with increasing concentrations of
chitosan.

3. EFFECTIVENESS OF CHITOSAN IN
PRIMARY PREVENTION

Early childhood caries (ECC) is one of the most
common caries in children. One of the causes is
Streptococcus mutans bacteria. Caries prevention can be
an application by applying a proper diet. Selection of
the right diet can suppress the growth of Streptococcus
mutans. Chitosan is a natural biopolymer as
antibacterial and can be combined with food or
beverage ingredients including Chewable lozenges.
According to research conducted by Ahmad and his
friends in 2020, children who chewed 2% chitosan
Chewable lozenges showed the effectiveness of
reducing the number of Streptococcus mutans colonies
significantly in cases of early childhood caries in
children.’

Khazaei and Adabi stated that school children who
chewed chitosan-containing gum for 5 minutes showed
a positive effect in reducing the number of mutants
streptococcal colonies in saliva compared to the control
group but had no significant effect on increasing the pH
of saliva.'®

3.1 Chitosan as Dental Protection

Dental caries is one of the major public health
problems and a general disease among the global
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population. The use of fluoride is one of the most
effective ways to prevent tooth decay, clinically, dental
caries has been characterized by demineralization of
teeth where demineralization occurs due to an
imbalance between the dissolution of calcium phosphate
from the mineral enamel and the remineralization
process. Although dental caries could be prevented, they
can also fail due to many factors. Ebrahimi and
colleagues stated that the synthesized fluoride/chitosan
nanoparticles were a promising way to provide fluoride
for the early prevention of tooth decay.'® Simeonov and
colleagues in their research developed a chitosan
microgel hybrid which showed an effective agent for
enhancing remineralization of early caries development
and carried out an early-stage approach that has been
tested and proved effective for early demineralization of
enamel remineralization.?°

In elementary school children, the level of oral
hygiene is low, so it can increase the incidence of dental
and oral diseases caused by various microorganisms. To
maintain the cleanliness of the teeth and oral cavity,
mouthwash is needed. However, mouthwash on the
market contains a lot of alcohol, causing side effects
that are not good for children. Therefore, the use of
chitosan mouthwash is the best alternative as a natural
ingredient that is biocompatible and safe for children
because it is not toxic. In some cases, using mouthwash
is very important because it can remove bacteria that
cannot occur with teeth,?

Research conducted by Komariah and colleagues
showed that the formulation of chitosan with
mouthwash containing calcium could reduce the number
of oral bacterial colonies in elementary school children.
The use of a higher concentration of mouthwash
formulations reduce the number of bacterial colonies in
the mouth.??

3.2 Chitosan as Plaque Control

Caries at an early age are one of the most common
dental caries. One of the causes is Streptococcus mutans
bacteria. The most effective method of preventing
plaque accumulation is brushing your teeth with
toothpaste. Chitosan is a natural biopolymer as an
antibacterial and can be combined with toothpaste.
According to research conducted by Achmad and
friends in 2017, caries cases in early childhood using
5% chitosan toothpaste was effective in reducing the
number of streptococcal mutans bacteria colonies.?
Syang's research conducted by Ozalp and Tulunoglu
stated that the abrasive effect of toothpaste containing
chitosan had a lower abrasion value than toothpaste
containing propolis on healthy and demineralized
primary tooth enamel.?* Meanwhile, according to
research by Pini and friends, it was stated that the
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viscosity of chitosan affected the efficacy of F/Sn
toothpaste. Under erosive/abrasive conditions. Chitosan
1000 showed the best protective effect with higher tin
retention than chitosan biopolymer showed a protective
effect against erosion and enamel erosion.?
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