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ABSTRACT

Oral prophylaxis is the most widely used procedure before fissure sealant and
topical application fluor. This procedure was done by application of
prophylaxis pumice and paste by rubber cup in the low-speed handpiece to
the dental crown. Pumice is an abrasive oral prophylaxis material that is
commonly used and has been clinically tested for its effectiveness in removing
enamel stain. Vannamei shrimp shell is a waste product that has advantages
for its chitosan content. Shrimp shell is widely available and has a chitin
compound that can be converted into chitosan powder, which can be used as
an abrasive powder to clean and polish the surface of teeth enamel. The
objective of this study is to determine the potential of shrimp shell vannamei-
based powder as a material of oral prophylaxis. This study was a laboratory
experiment with a pretest and posttest with a control group design. Twelve
post-extracted teeth were used as a sample in this study, divided into two
groups, six samples in Group A (pumice powder) and 6 samples in Group B
(chitosan powder made of shrimp shell vannamei) for 30 seconds and 60
seconds each group. The sample was observed with the Surface Roughness
Tester device, and data were analyzed with a t-test. The result of this study
showed a significant effect in Group A (pumice powder) for 30 seconds and 60
seconds, while Group B (chitosan powder made of shrimp shell vannamei)
showed significant results for 60 seconds. Based on the study conducted,
chitosan powder made of shrimp shell vannamei is effective as oral
prophylaxis material.

INTRODUCTION

Cavities or caries are the primary dental and oral health
problems. Caries is often complained of by children and
adults; it cannot be ignored because it can affect the
quality of life! Currently, there are many ways to
prevent dental caries, which is primarily done in
children. One of which is fissure sealants, a procedure of
closing the pit and fissure on posterior teeth and topical
application of fluorine (TAF) application.? The provision
of fissure sealants, and TAF aims to prevent caries in the
development phase of tooth enamel in childhood. TAF is
usually given on the entire surface of the tooth, while
the fissure sealant is given in the pit and deep fissure in
the posterior teeth.?

The stage before the application of fissure sealants and
TAF is dental prophylaxis; that is done because it is
known that material alba, plaque and other natural
coatings on tooth surfaces can be a barrier, inhibit the
absorption of fluorine and consequently reduce the
effectiveness  of  fluoride application.*  Dental
prophylaxis or commonly called oral prophylaxis is the
procedure of removing plaque and stains from tooth
structure (primary and transition, or permanent and
transition) to control local irritation factors. Polishing is
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included in oral prophylaxis.> The administration of
prophylactic pumice before the application of fissure
sealants has changed. Cleaning the gap with pumice
powder using a slow speed handpiece followed by
etching does not remove all the pellicles and debris.
Besides, the use of pumice can leave residues that can
interfere with the acid etching process.®

Indonesia is a country with regional potential and
tremendous marine products, especially fisheries. One
of the fishery products is shrimp. Total production is
around 500,000 tons per year, with 170 shrimp
processing companies.” Vannamei shrimp (Litopenaeus
vannamei) is Indonesia's flagship shrimp species, with
75% of the total weight of the shrimp being turned into
waste. Shrimp waste is still not optimally utilized.? As
much as 20-30% of the waste contains chitin
compounds that can be converted into chitosan.’
Chitosan is one of the latest biomaterials developed
because it has various medical benefits and has been
proven safe for humans. Chitosan has several special
properties, including excellent biocompatibility,
biodegradability, = non-toxicc does not cause
immunological reactions, and does not cause cancer.
Therefore, chitosan is often used in biomedical
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applications.!® In the health field, chitosan can be a
substitute for bone and teeth, can make wound healing
effect, as an antimicrobial agent, and anticholesterol.!!
Chitosan from shrimp shells has many potential benefits
for dental health. Thus, we need to investigate the
potential of vannamei shrimp skin chitosan powder as
an oral prophylactic ingredient.!?

MATERIAL AND METHODS

This study was experimental laboratory research with a
pretest-posttest with control group design. This study
was conducted at the Oral Biology Laboratory, Faculty
of Dentistry, Hasanuddin University; Microbiology
Laboratory, Department of Biology, State University of
Makassar (UNM); and CNC Laboratory, Makassar
Industrial Work Training Center for roughness test. This
study used a sample of 12 post-extraction teeth, six
control samples with pumice (group a), and six samples
treated with chitosan powder of shrimp vannamei skin

(group B), treatment time of 30 seconds and 60 seconds.

Sampling uses a Surface Roughness Tester. Data were
analyzed with the paired t-test and Wilcoxon test.
Vannamei shrimp shells are turned into powder by
blending after sifting using a 100-mesh sieve. Shrimp
husk powder was then made into shrimp shell chitosan
powder through a process of deproteinization,
demineralization, and deacetylation. Polishing was done
with a low-speed handpiece with an attached rubber
cup that has been spread with pumice/chitosan powder
made of shrimp shell, which has been mixed with water.
Polishing was done on the entire surface of the tooth
with a little pressure for 30 seconds and 60 seconds for
every three samples. After that, rinse and dry using
syringe water. Samples were observed by looking at
changes in surface roughness using the Surface
Roughness Tester (Surftest 301 Mitutoyo, Japan). This
observation was carried out before and after polishing
using pumice and chitosan powder of shrimp shells
vannamei. Surface roughness measurement was done
by placing the stylus on the tooth surface. After the
gauge was started and stopped, the roughness
measurement data can be seen on the monitor screen

RESULTS

The roughness measurement results obtained are
presented in Table 1. Based on table 1, in group A using
pumice with 30 seconds and 60 seconds observation, it
has a significant value of p <0.05, which means that
there are significant differences between before and
after treatment, or the surface becomes statistically
smoother. Group B treatment using chitosan powder of
vannamei shrimp shell 30 seconds observation, changes
in the structure of tooth enamel surface roughness
between pre and post administration of intervention
had a significance value of p > 0.05 which means there
was no significant difference between before and after
treatment. In comparison, 60 seconds of observation
had a significance value of p <0.05 means that there are
significant differences between before and after
treatment, or the surface becomes statistically finer.
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DISCUSSION

Polishing is called a prophylactic procedure, defined as
the act of making a tooth surface smooth and shiny.
Research conducted by Zoya and Ranjana using a
scanning electron microscope (SEM) has shown that
polishing can remove plaque, reduce bacterial
accumulation, and smooth the surface of teeth.!

Dental prophylaxis procedures can be performed using
various methods. Among the various polishing methods
available, rubber cup with prophylactic pumice/paste is
the most commonly performed method.!*'? In this
study, the polishing procedure used abrasive materials,
pumice (group A) and vannamei shrimp skin chitosan
powder (group B). Shrimp shell material has been made
to be abrasive that matches the abrasive material
criteria.

The polishing time carried out in this study is 30
seconds and 60 seconds. In accordance with Trish
Jones's research, which did polish for 30 seconds and
found that four um of enamel can be removed using
pumice within 30 seconds. According to Heintze,
polishing for 60 seconds reduces surface roughness to
levels below the critical threshold for bacterial
accumulation.

In this study, we found significant results in group A
with 30 seconds and 60 seconds of polish time. In
accordance with observations made by Neyran, who
received a statistically significant reduction in the group
using pumices with rubber cups. Neyran explained that
application with a rubber cup was an effective choice in
reducing surface roughness.*

Lutz, in his research on the enamel surface polish with
pumice, explained that pumice particles could be left
behind / embedded on the surface that can interfere
with the chemical adhesion of restorative materials.
Further research is needed to find out the role of
pumice powder in a polish before applying the adhesive
material. 1

This study was slightly different from the previous
study because it uses self-made abrasive material,
chitosan vannamei shrimp shell powder. The results
obtained by group B treated with vannamei shrimp
shell chitosan powder had a more roughness reduction
than the other two groups, meaning that group B had a
smoother surface after the intervention using vannamei
powder on the tooth enamel surface.

According to Sawai, in his journal, there are factors that
influence the efficiency of tooth surface polishing,
namely, rotation per minute (rpm), pressure or load of
the rubber cup to the tooth, the time used for polish
each part and the roughness of abrasive material.'®
Low-speed handpiece used on all groups is equal to a
rotation speed of 2500-3000 rpm, which is the ideal
speed for polishing. The pressure exerted on all groups
is also the same as medium pressure. The time used is
30 seconds and 60 seconds, where significant results
have been obtained at 60 seconds. The roughness of
abrasive material can be seen from its size where the
shrimp shell powder has a size of 149 pum, which is
larger than the size of the pumice.
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Pumice is a material produced from volcanic activity,
with a Mohs scale of hardness of 6-7 where the enamel
is 5-6.1%17 The particle size of shrimp shell powder is
larger than pumice, and it has been shown that the
shape of shrimp shell powder is irregular with sharp
edges, making the particles more abrasive, which can
affect tooth surface roughness

CONCLUSION

From the discussion, it can be concluded that vannamei
shrimp shell chitosan powder has the potential to
become a prophylactic oral ingredient primarily as a
polish which can make the surface of the teeth become
cleaner and smoother and sufficient time for polishing
is 60 seconds.

It is recommended to develop this by making finer
chitosan vannamei shell powder. Further research is
also needed to see the surface roughness of tooth
enamel after polishing using Atomic force microscopes
(AFM) or Scanning electron microscope (SEM).
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Table 1. Changes in roughness structure of pre and post surface polishing of teeth enamel

Group Pre (x = SD) Post (X = SD) p-value

30 seconds 1.07 £0.03 0.92 +0.04 0.047*

Pumice (A)

60 seconds 2.22+£0.86 1.71£0.70 0.034*

Chitosan powder made of 30 seconds 1.83 £0.53 1.58 £0.41 0.075
vannamei shrimp shell (B) 60 seconds 2.05 +0.65 1.42+0.43 0.044**

* T-test
**Paired T-Test; p<0.05; significant
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