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ABSTRACT

Background: Nylon thermoplastic has been widely used as denture base material because of its esthetic
property, high flexibility, and flexural strength. It is very important to maintain the removable dentures’
cleanliness, which is frequently done with the chemical technique by immersing the denture in a solution. The
composition of malic acid and citric acid from pineapple peel extract has antibacterial and antifungal properties,
so it can be used not only as a denture cleanser but also affect the flexural strength of denture base material.
Objective: To determine the effect of pineapple peel extract as a denture cleanser on the flexural strength of
nylon thermoplastic denture base material. Method: This is experimental laboratory research with a post-test-
only group design using 36 samples, namely 18 Valplast samples and 18 Lucitone FRS measuring 64mm X
10mm X 2.5mm divided into 4 groups (Valplast control, Valplast experiment, Lucitone FRS control, and
Lucitone FRS experiment). The samples were treated by immersing them in sterile distilled water as control,
and in 3.5% pineapple peel extract for 15 minutes 3 times a day for 10 days as treatment. Flexural strength
measurement using Universal Testing Machine. The data obtained were analyzed by the One Way ANOVA
test. Result: There was a decrease in flexural strength in the Valplast and Lucitone FRS groups immersed in
3.5% pineapple peel extract. Lucitone FRS groups had higher flexural strength than Valplast’s. Conclusion:
There is a decrease in flexural strength of nylon thermoplastic denture base after being immersed in 3.5%
pineapple peel extract.
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INTRODUCTION

The material that is now widely used as
denture base is nylon thermoplastic, because it
has high flexibility and high mechanical strength
so that it doesn't easily broke.! Nylon
thermoplastic is a substance generated from a
condensation reaction between diamine
monomer and dibasic acid. Nylon contains a
linear chain (single polymer bond) that has
hexamethyldiamine and carboxylic acid which
can form a long polyamide chain.?

Valplast dan Lucitone FRS are the two
most produced brands of nylon thermoplastic
denture base material in dentistry. Valplast is a
polyamide resin  which  contains  99%
polylaurylactam. This material has an elastic
characteristic so that it does not easily broke,
and it is also non allergic. The weakness of this
material is its difficulty in finishing and polishing,
which can be plaque retention sites.>* Denture
cleansing with chemical technique, which can be
done by immersing denture into a denture
cleanser, can help reducing the plague retention
risk.>

Lucitone FRS is also a resin which made
from polyamide microcrystalline. Lucitone FRS
has harder physical property than Valplast and
the other polyamide resin so that it has a better
wear durability. The disadvantage of this
material is that it absorbs much more water than
Valplast material.®

The material that is now widely used as
denture base is nylon thermoplastic, because it
has high flexibility and high mechanical strength
so that it doesnt easily broke.! Nylon
thermoplastic is a substance generated from a
condensation reaction between diamine
monomer and dibasic acid. Nylon contains a
linear chain (single polymer bond) that has
hexamethyldiamine and carboxylic acid which
can form a long polyamide chain.?

Valplast dan Lucitone FRS are the two
most produced brands of nylon thermoplastic
denture base material in dentistry. Valplast is a
polyamide resin  which  contains  99%
polylaurylactam. This material has an elastic

characteristic so that it does not easily broke,
and it is also non allergic. The weakness of this
material is its difficulty in finishing and polishing,
which can be plague retention sites.®# Denture
cleansing with chemical technique, which can be
done by immersing denture into a denture
cleanser, can help reducing the plague retention
risk.>

Lucitone FRS is also a resin which made
from polyamide microcrystalline. Lucitone FRS
has harder physical property than Valplast and
the other polyamide resin so that it has a better
wear durability. The disadvantage of this
material is that it absorbs much more water than
Valplast material.®

Flexural strength is one of the most
important properties as consideration in
comparing which one the better denture base
material is, since the force on denture base is
obtained from masticatory process. The flexural
strength test can be done by placing a weight on
the middle of the tested material with a crutch at
its each corner. This test is called three-point
bending, and the maximum stress counted in
this experiment is called flexural strength.®

Pineapple peels contain malic acid and
citric acid, which have very good antibacterial
characteristic.”  The  bromelain  enzyme
contained in the pineapple peel has also been
proved capable to reduce and break the
glutanine-alanine and arginine-alanine chain, so
that it can reduce Candida albicans colony.®

The purpose of this research is to
determine the flexural strength’s difference
between Valplast and Lucitone FRS after being
immersed into 3,5% pineapple peels extract as
denture cleanser, and focusing for the usage of
pineapple peel extract, one of natural resources,
to be an economic and environmental-friendly
nylon thermoplastic’s denture cleanser.

MATERIAL AND METHODS
This research is a true experimental

laboratory with post-test only group design. The
samples were divided into 4 groups, namely
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Valplast control group, Lucitone control group,
Valplast experiment group and Lucitone
experiment group. There were 9 samples in
each group, so the total was 36 samples.

The samples were formed as plate with
64 mm long, 10 mm wide, and 2,5 mm thickness,
with the criterias: the surface must be smooth
and flat, does not have any porous, and all
samples have same size.® The sampling
technique in this research is total sampling.

A thousand grams of pineapple peels
were prepared and dried, then extracted. The
extraction method of the pineapple peels used in
this research was maceration method, which
goal is to dissolve all substances contained in
the peels by using a solvent, which is 96%
ethanol.'° After then, it was obtained 166 grams
of viscous extract.

Each Valplast control group and Lucitone
FRS control group samples were immersed into
a sterile aquadest for 15 minutes, 3 times a day
for 10 days. Each Valplast experiment group and
Lucitone FRS experiment group samples were
immersed into a 3,5% pineapple peel extract
solution for 15 minutes 3 times a day for 10 days.
Immersion process of each sample were carried
out in a same size container.!

Flexural strength testing of each sample
was done with three-point bending method using
a Universal Testing Machine. Each sample were
placed on two corner with 44 mm distance, and
set the cross head velocity to 5 mm/min. The
power button was pressed to activate the
machine, then pressed the Down button so that
the flexural test machine can be done until the
maximum weight the sample could resist. After
the sample was broken, pressed the stop button
and the maximum force obtained would be
shown on the screen.*?

L i

Figure 1. Universal Testing Machine

Figure 2. Pineapple Peel
RESULTS

The research data obtained were
analyzed using Shapiro Wilk normality test and
Levene statistic homogeneity test. The normality
test showed that the data has normal distribution
(p>0,05), so that it fulfills the requirement for
parametric test. The homogeneity test of this
research data showed p<0,05, which showed
that the data does not have a homogeny
variance.

The comparative test carried out in this
research data is Oneway Anova because there
are more than 2 unpaired groups with a normal
data distribution but an inhomogeneous data
variance. The data is said having a significant
difference between the groups if the p value
showed less than 0,05 (p<0,05). The
comparative test of this research data showed
p<0,05 so that can be interpreted that there is a
significant difference between the flexural
strength test groups data (MPa) (table 1).

Table 1. One Way ANOVA Test Result

Result
Mean F Sig.
Square
Between 25.929 110.463 .000
Groups
Within Groups .235
Total

The ANOVA test showed there were a
significant difference (p<0,05) between the
flexural strength test groups.® Based on the
LSD test result (p<0,05), it can be stated that
there was a significant difference between:

a. Valplast Control Group and Lucitone FRS
Control Group.
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b. Lucitone FRS Control Group and Valplast
Experiment Group.

c. Valplast Experiment Group and Lucitone
FRS Experiment Group.

d. Lucitone FRS Experiment Group and
Valplast Control Group.
Pineapple Pineapple
Aquadest | oe eftrr]act peel extract Aquadest

K1
Valplast

P1
Valplast

P2
Lucitone

K2
Lucitone

Figure 3. Nylon thermoplastic Valplast and
Lucitone FRS were immersed in aquadest as a
control and in 3,5% pineapple peel extract as a
treatment.
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Figure 4. The bar chart shows result of Flexural
Strength Test (MPa) between each group.

The laboratory test of this research
showed that there was a slight decrease in
flexural strength of each samples after being
treated by immersing them into the 3,5%
pineapple peel extract. The flexural strength
mean value of Valplast group before given
treated was 2.040 Mpa, after given treated
became 1.763 Mpa, and the flexural strength
mean value of Lucitone group before given
treated was 4.972 Mpa, after given treated
became 4.684 Mpa (figure 4).

DISCUSSION

Flexural strength is an ability of a
restoration material to resist the force in
masticatory process, which is a combination of
compressive strength and tensile strength.
Flexural strength is considered as an indicator of
material's mechanical properties. Flexural
strength testing is carried out with three-point
bending method using a Universal Testing
Machine.®

The purpose of this research is to find out
the difference of Valplast and Lucitone FRS
nylon thermoplastic’s flexural strength after
being immersed into 3,5% pineapple peel extract
as a denture cleanser.

Nylon thermoplastic is now an alternative
as denture base material which was made from
a polyamide resin.’®* Polyamide is generated
from a condensation reaction between diamine
(2-NH2 group) and dibasic acid or carboxylate
acid (2-COOH group). This material has a good
flexibility characteristic, it is light weight and is
not easily broken, it can be retentive on its
position while resisting the masticatory load so
that the material provides comfort as a denture.®

Nylon thermoplastic is a crystalline
polymer. This crystalline property makes the
nylon thermoplastic has a long chain which
causes this material is not easily dissolved in a
solvent, so that it is able to resist from abrasion,
chemical solution, and highly stable.?’

Lucitone nylon thermoplastic has a higher
flexural strength mean value than the Valplast
one, either in the control group or the experiment
group. This result shows that the Lucitone nylon
thermoplastic has lower flexibility than Valplast.
This result is in accordance with the study done
by Vojdani & Giti (2015) which suggested to use
valplast for a tooth abutment that has bigger
undercut because valplast material has higher
flexibility so that it can pass through the undercut
area.'’

There is also a higher decrease of the
flexural strength value on the Lucitone
experiment group than the Valplast experiment
group. This result is again in accordance with the
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study by Keniji et al (2014) which stated that
Lucitone has higher water-absorbing ability, it
can absorb 28-30 pg/mm?3 water, compared to
Valplast which can absorb water for 17 pg/mm33
Lucitone also has higher hydrophilic properties
so that the water molecule will be more easily
absorbed by this material. This water-absorbing
ability is obtained from the molecule chain of
amide group. The higher the concentration of
amide group, the more water can be absorbed.*®
Pineapple peel was chosen for this
research’s sample to reduce the waste pollution,
since the peel contains malic acid, citric acid,
and bromelain enzyme.” These two organic
acids have a very good antibacterial property,
which have a very low pH (about 3,71), and the
bromelain enzyme have antifungal property, so
that the pineapple peel extract has a good
potency to be used as a denture cleanser.®2°
Research by Dayasoeharso (2016) and Posuma
(2016) concluded that pineapple peel extract
within 3,5% concentration was very effective as
a denture cleanser in detaining the growth of
Candida albicans.?122
The experiment group on both Valplast and
Lucitone, which was given treated by immersing
into the 3,5% pineapple peels extract (figure 3),
show decrease in their flexural strength than the
control groups’. The flexural strength’s decrease
can be caused by the citric acid composition
which can cause oxidation process and absorbs
water into the polyamide resin so that the malic
acid and citric acid release hydrogen (H*) ions
and bond the polyamide chain. The polymer
chain in the thermoplastic nylon can be
dissolved by the solvent molecule which will
weaken the chemical structure followed by the
decrease of the polymers  strength
properties.t?3
The One Way ANOVA result showed the
significance value was lower than 0,05 (p <0,05)
which can be stated that there is a significant
difference between the group’s data. The
difference in flexural strength average in each
group then is described in the LSD result, which
showed that there is a significant difference
between the control group and the experiment

group, both in valplast and lucitone, which
showed flexural strength decrease in the
experiment group. This research result is in
accordance with the result of research done by
Sundari et al (2016) which stated that the flexural
strength decrease of the nylon thermoplastic
was caused by the water absorption.! Water
plays a role in hydrolytic degradation and
erosion by stretching the matrix’s fillers.?* The
water absorption by a diffusion process into the
polymer will cause the solvent molecules
penetrate and took place between the chain, so
that the chain will be stretched then degradated.
This degradation and water molecules between
the chain then cause two impacts, the first is
expansion of the polymer mass, or the second is
the strength decrease of the polymer, especially
the flexural strength. The longer is the immersion
time, the more solvent molecule penetrates the
intermolecular space so that the polar interaction
will decrease and affects the flexural strength.12

CONCLUSION

Based on the research result, it can be
concluded that there is a decrease of the flexural
strength of Valplast denture base and Lucitone
denture base after being immersed into 3,5%
pineapple peel extract.

REFERENCES

1. Sundari |, Sofya PA, Hanifa M. Studi Kekuatan
Fleksural Antara Resin Akrilik Heat Cured dan
Termoplastik Nilon Setelah Direndam dalam
Minuman Kopi Uleekareng (Coffea robusta).
Journal of Syiah Kuala Dentistry Society. 2016;
1(1): 51-8.

2. Laxman SK, Dayakarya HR, Richa S. Flexible
Denture for Partially Edentulous Arches - A Case
Report. Journal of Dentofacial Science. 2012;
1(2): 39-42.

3. Kenji F, Ohkubo C, Yatabe M, Arakawa |, Arita
M, Ino S. Clinical Application of Removable
Partial Denture Using Thermoplastic Resin. Part
[I: Material Properties and Clinical Features Of
Non-Metal Clasp Dentures. Journal Of
Prosthodontics Research. 2014; 58: 71-84.

4. Rizani MU. Perbedaan Kekuatan Ikatan Geser

Page | 113

Denta Jurnal Kedokteran Gigi, Agustus 2022; Vol.16 No.2; Hal 109-114
Available at http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/19

DOI: 10.30649/denta.v16i2.8



http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/19

Denta, Jurnal Kedokteran Gigi

Accredited No. 28/E/KPT/2019
p-1SSN: 1907-5987 e-ISSN: 2615-1790

10.

11.

12.

13.

antara Anasir Gigi Tiruan Anterior dengan
Berbagai Bahan Basis Gigi Tiruan Nilon
Termoplastik  [skripsi]. Medan: Fakultas
Kedokteran Gigi Universitas Sumatera Utara;
2018 (pp 9-24).

Gajwani-Jain S, Magdum D, Karagir A, Pharane
P. Denture Cleanser : A Review. IOSR Journal
of Dental and Medical Sciences (IOSR-JDMS),.
2015; ver.IV Feb 14(2): 94-6.

Sakaguchi R, Ferracane J, Powers J. Craig's
Restorative Dental Materials 14" ed. St. Louis:
The Mosby; 2019 (pp 514-49).

Loon YK, Satari MH, Dewi W. Antibacterial
Effect of Pineapple (Ananas comosus) Extract
Towards Staphylococcus aureus. Padjajaran
Journal of Dentistry, 2018; 30(1): 1-6.

Anggraini D, Rahmides WS, Malik M. Formulasi
Sabun Cair dari Ekstrak Batang Nanas (Ananas
comusus) untuk Mengatasi Jamur Candida
albicans. Jurnal Penelitian Farmasi Indonesia.
2012; 1(2): 30-3.

Singh R, Chawla PS, Shaw E, Rajanikanth AV,
Mehrotra A, Pandey V. Comparison of Flexural
Strength and Surface Roughness of Two
Different Flexible and Heat Cured Denture Base
Material: An in vitro Study. The Journal of
Contemporary Dental Practice. 2018; 19(10):
1214-20.

Mulyanti D, Rismawati E, Maulana I. Uji Aktivitas
Antibakteri Ekstrak Etanol Daun Sirsak (Annona
Muricata L.) Pada Bakteri Propionibacterium
acnes, Staphylococcus aureus, dan
Staphylococcus epidermis. Prosiding SNaPP
2015 Kesehatan. 2015; 1(1): 325-30.

Porwal A, Khandelwat M, Punia V, Sharma V.
Effect of Denture Cleansers On Color Stability,
Surface Roughness, and Hardness of Different
Denture Base Resins. The Journal of Indian
Prosthodontic Society. 17(1): 1-7.

Amalia A, Mozartha M, Trisnawaty. Pengaruh
Lama Pemaparan Cuka Pempek Terhadap
Kekuatan Fleksural Basis Gigi Tiruan Nilon
Termoplastik. Banda Aceh: Proceeding Aceh
Syiah Kuala — Dental Meeting Il (Asyiah-DM l11)
PSKG FK UNSYIAH. 2013: 98-103.

Dahlan MS. Statistik untuk Kedokteran dan
Kesehatan, Deskriptif, Bivariat, dan Multivariat,
Dilengkapi Aplikasi Menggunakan SPSS, Edisi
6. Jakarta: Epidemiologi Indonesia; 2014 (pp 13-
14, 225-30).

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Anusavice KJ, Shen C, Rawls HE. Philips
Sciences of Dental Materials 2" ed. St. Louis:
Mosby Elsevier; 2013 (pp 476-96).

Kohli S, Bahtia S. Flexural Properties of
Poliamida Versus Injection-Molded Polymethyl-
methacrylate Denture Base Materials. European
Journal Of Prosthodontics. Sep-Dec 2013; 1(3):
56-60.

Thakral GK, Aeran H, Yadav B, Thakral R.
Flexible Partial Dentures — A Hope For the
Challenged Mouth. People’s Journal Of
Scientific Research. 2012; 5(2): 55-9.

Vojdani M, Giti R. Polyamide as a Denture Base
Material: A Literature Review. Journal of
Dentistry Shiraz University of Medical Sciences.
2015; 16(1): 1-9.

Warinussy RPL, Kristiana D, Soesetijo FXA.
Pengaruh Perendaman Nilon Termoplastik
dalam Berbagai Konsentrasi Ekstrak Bunga
Cengkeh Terhadap Modulus Elastisitas. E-
Jurnal Pustaka Kesehatan. 2018; 6(1):179-85.
Eliuz EAE. Antimicrobial Activity of Citric Acid
Against Escherichia coli, Staphylococcus aureus
and Candida albicans As A Sanitizer Agent.
Eurasian Journal of Forest Science. 2020; 8(3):
295-301.

Susanti D. Kajian Pemanfaatan Enzim Bromeilin
dari Limbah Kulit Nanas (Ananas comosus)
untuk Melunakkan Daging [skripsi]. Medan :
Fakultas Matematika dan Iimu Pengetahuan
Alam Universitas Negeri Medan; 2012 (pp. 14-
5).

Dayasoeharso AA. Pengaruh Effervescent
Ekstrak Kulit Nanas dalam Menghambat
Pertumbuhan Candida albicans Pada Resin
Akrilik Heat Cured [skripsi]. Surabaya: Fakultas
Kedokteran Gigi Universitas Hang Tuah
Surabaya; 2016 (pp 45).

Posuma TA. Efektifitas Sabun Cair Ekstrak Kulit
Nanas Sebagai Pembersih Basis Gigi Tiruan
Resin  Akrilik Heat Cured Terhadap
Pertumbuhan Candida albicans [skripsi].
Surabaya: Fakultas Kedokteran Gigi Universitas
Hang Tuah Surabaya; 2016 (pp 6).

Hafid IR, Sudibyo, Harniati ED. Kekuatan
Transversa  Termoplastik Nilon Pasca
Perendaman. Seminar Nasional Mahasiswa

Unimus. 2018; 1(1): 12-9.
Van Noort R. Introduction to Dental Material 4™
Ed. London: Mosby Elsevier; 2013 (pp 175-78).

Page | 114

Denta Jurnal Kedokteran Gigi, Agustus 2022; Vol.16 No.2; Hal 109-114
Available at http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/19
DOI: 10.30649/denta.v16i2.8



http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/19

