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FOREWORD

Dear colleagues,

Thank you for praying the presence of God because of His abundance of grace and
gifts, editing and printing of proceedings which are compilations of all scientific meeting
papers can be completed.

The 2™ Medan International Prosthodontic Scientific Meeting Medan INPRO 2018
is the second international scientific meeting held by the Indonesian Prosthodontics
Association (IPROSI) Medan branch. All papers that submitted to 2™ Medan INPRO
2018 Scientific Division from colleagues of various educational institutions, hospitals,
specialists and general dentist practitioners were 65 papers and all were presented in oral
and poster presentation. All papers included in this proceeding have gone through the
editing process by the editor.

We apologize if there are many shortcomings in managing and receiving papers.
Criticism and constructive input from colleagues, we hope to improve in the future.
Hopefully this proceeding can be useful for all of us.

Medan, August 31,2018

Ariyani, drg., MDSc., Sp. Pros
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THE EFFECT OF RECYCLING HEAT-CURED ACRYLIC RES|N
WITH OF ENDOPHYTIC FUNGUS EXTRACT OF Rhizophorq
mucronata ON TRANSVERSE STRENGTH

Okmes Fadriyanti, Widya Puspitasari, Ivani Fadillah
Department of Prosthodontics, Faculty of Dentistry. University of Baiturrahmah Padang
E-mail: okmes_f@yahoo.co.id

Abstract

Acrylic resin has the properties of absorbing saliva so that it can form biofilm, which is able to bind
bacteria and fungi, especially Candida albicans. Prevention of Candida albicans adhesion to acrylic resin
by adding antifungal agent in denture cleansing solution. Rhizophora mucronata can potentially be an
antifungal agent. The objective of this study was to determine the effect of soaking heat cured acrylic resin
in solution with of endophytic fungus extract of Rhizophora mucronata concentration 1% to transverse
strength. The study design used post-test only control group design, testing transverse forces using
Universal Testing Machine. Heat cured acrylic resin sample size of (65x10x2.5) mm. The number of
samples was divided into 2 groups, each group consisting of 4 plates soaked for 5 days 1 hour 40 minutes,
Transverse strength data were tested using an Independent T-test. The results showed the average
transverse strength of acrylic resin with endophytic fungus of Rhizophora mucranota 775.80 kg / em2,
higher than the minimum value of 632,628 kg/cm2. Endophytic fungal extract of Rhizophora mucronata

decreased compared with sodium hypochlorite.

Key words: acrylic resin, endophytic fungi of Rhizophora mucronata, transverse strength.

INTRODUCTION

Acrylic resin was introduced as a
denture base material in 1937 and was
well received in dentistry around 1946,
as much as 98% of denture base was
made from heat cured acrylic resin with
a base material of Polymethyl
Metacrylate (PMMA)."? Heat cured
acrylic resin are often used as artificial
tooth-base material because they are not
toxic, good physical and esthetic
properties, relatively cheap, repairable,
easy to manipulate and manufacture,
small dimensional changes, polished and
easy in maintenance and maintenance.'”
While the acrylic resin deficiency has
the properties of absorbing saliva so as
to form a thin organic layer called
biofilm."*

The most commont cause of
opportunistic infections of C.albicans is
the use of denture, especially loose or
poor cleansing. This condition occurs in
up to 65% of the elderly population with
complete maxillary dentures.>® Patients
using of denture reportedly detected

350

C.albicans causing denture stomatitis by
25-67%." Research Lahama et al. (2015)
result of this study shows a high
Percentage that is 83.95% respondents
who are expected have denture
stomatitis. Denture stomatitis is an
inflammatory reaction that occurs in the
soft tissue supporting denture support.
Prevention of denture stomatitis can be
done by routinely denture cleanser either
mechanically using a toothbrush or
chemically with a cleaning solution. The
use of an effective cleaning solution
reduces the plaque and colonization of
C. albicans. Denture cleansers With
basic chemicals are widely distributed It
the market, among others, alkaline
peroxide (sodium perborate) and sodium
hypochlorite are the most commonly
used denture cleansers. ">’ _
Sodium  hypochlorite solutio™
with 1% concentration has antimicrob!
effect and more biocompatibility. High!
concentrations of sodium hypochlor'®
will damage vital tissues and increase
the decrease in the number of

L ‘-‘r'. POETERRIIR o | g



m.:leri:i-L' Use _Of denture cleanser
«odium hypochlorite 1 year of use i
sccumulated for 5 days 1 hour 49
minules.!

Denture cleanser derived from
chemicals. have side effects after use.
Use of a cleaning solution can cause
significant damage to the denture base
hecause cleansing may denture cleanser
cause loss of soluble component and
plasticizer. or water absorption by
acnvlic resin coating laver." " Transverse
strength is an  acrylic resin  base
resistance to load. pressure and thrust
force when the mouth is functioning.’
Transverse strength can also be
interpreted a5 a  combination of
compressive strength. tensile strength
and shear strength. whereby all these
components directly reflect the hardness
and resistance properties of a matenal
against the occurrence of fracture.'” '~
The best way to measure and compare
the strength of an acrylic resin is to test
its transverse strength.'*

Efforts to achieve the ideal
cleaning solution continue.”  The
prospect of marine microorganisms as a
source of medicines can not be separated
from the potentially diverse types of
marine microorganisms. Some marine
biota such as plants and marine animals
are reported to contain bioactive
compounds. It proves that marine
microorganisms is a very eﬂ'ef:_ti\'e
source of new biomedical materials.’

Research on the potential of
mangroves has been widely promoted
because the bioactive compounds
Produced by endophytic fungi have
Unique and high-potential structures for
<xploitation, such as the potential of rod.
leaves and roots of Rhizophora
Mucronata a5  antimicrobial  and
antidiabetic,!”

Research on the potential of
¢ndophytic fungi in mangrove plants
&own in West Sumatera has been done.
Endophytic fungi  derived from

mangrove plant: (Rizhophora
mucronatay proved capable of producing
secondary metabolic compound: that are
acive in phibiting the growth  of
bacteria and pathogenic fungi. One of
the fungal isolates is RMAk3 fungal
isolates. this fungus able to inhibit
gowth  of Calbicans fungi  at
concentration 5% with diameter  of
resistor equal to 27 mm. Based on the
result of molecular  identification.
RMAK3 fungal isolates were identified
with Aspergillus sp."*

MATERIALS AND METHODS
Cultivation and Extraction of Isolate
Endophytic  Fungus  Rhizophora
mucronata

The pure isolate obtained at the
purification stage was cut in several
sections, then cultured on rice medium.
Pieces of pure isolate were included in
the aseptic rice medium and incubated at
room temperature 20-25 C for 3-8 weeks
while observed the growth of the fungus.
Cultures of each isolate, thern macerated
with ethyl acetate 3x100 ml for 24
hours. The maserate of ethyl acetate
fungus is filtered using filter paper. The
ethyl acetate solvent was then
evaporated with a rotary evaporator until
an ethyl acetate extract was obtained.'*

Fabrication of Specimens

In this study used ADM
polymethyl methacrylate acrylic resin
(England, Ltd). The sample is a plate of
(65x10x2.5)mm."”* Preparation of the
plate using a metal size of (65x10x2.5)
mm and smeared with vaselin. Stirring
type III gypsum with a ratio of 100 gr:
30ml to homogeneous. Type III gypsum
dough is inserted into the lower flask
placed above the vibrator, a pre-prepared
metal specimen is planted in the dough
in a horizontal position. After the cast
has hardened. per cast of the cast is then
vaseline, then apply the top flask and
refill with full type 1l gypsum mixture,
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then the cast is awaite«eldtot sk o
the cast has ardencd. e is

at the mold is obtained-

i er to
Flask it is cleaned by using hot “;autr e
remove residual vase

line on the
of the cast.”!

Mold smeared with a material of

. it
mold could seal using bmsil-ll a'(ldcuwr:::l
until dry for 15 |311nutes. 'ead ing
acrylic resin material was stire g
deppen glass and spatel cement ata e
of 24 mg: 2 ml (according 10
manufacturer’s iustructiqns) to the do:;;l‘;
stage, the input dough in the m(_)ld
then covered with celophan plastic, then
the amtagonistic flask was fitted a!xd
pressed. If there is an excess of acrylic,
the flask and plastic celophan are opene.d
and the acrylic excess is cut. The flask is
closed again and then repressed. The
curing process was then continued for 20
minutes at 70 C. and the elevated
temperature to 100 C. was left for 90
minutes, afier which the flask was
allowed to cool to room temperature.
after the flask is cool, the specimens is
removed ﬁomu‘eﬂ”kﬁlentheacrylic
excess tl; l:lz;ved and trimmed to
femove the parts using a straight
handpiece and carbide bur, In the ﬁihal
stage, both surfaces of the specimens are
mmM using 280, 360, and 400 grit
abl:slve ?ape,&u. M the acrylc
m Spectmens with size (65 x 10 x 2.5)

The specimens is .
aquades for 48 hours 1o mémucr:es:‘; in
monomer and to achieve i ::];]
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ation Making

Sol Sodium  Hypochlorite ang
aquades solvent were measureg g
with a ratio of 2 ml: 200 m using
measuring  Cup, then s
hypochlorite was dissolved to obiaiy
concentration of 1%. The preparatig, o
the extract of endophytic Fungus
Rhizophora mucronata Was weig
using a 2 gram digital balance shee. The
solvent of dimethyl sulfoxide .y,
measured using a 200 ml measuring cup,
Then the endophytic fungi exract of
Rhizophora mucronata was dissolved 1
obtain 1% concentration.

Transverse Strength Test

Transverse strength
measurements were performed using a
Universal Testing Machine at a rate of |
mm / sec.'? The distance between the
two buffers is 50 mm. Based on the
strength that breaks the sample for each
group is recorded then the transverse
strength is calculated. The test was
performed by placing a specimen size of
65x10x2.5 mm on a buffer board witha
distance of 2 points as far as 50 mm.
then the subject of research burdened |
kg right in the middle and observed per
second until the subject of the study ¥
broken.'? The monitor screen will shov
the number which is the weight of i
load imposed to break the subject of
research

S‘atistic Analy sis

The transverse strength a2
each specimens group were tested usin
Independent T.Test with signif
Probability of p <0.05

a of

RESULTS

The results showed that the %
Value of the transverse strenglh of .
cured acrylic resin was ;mmersed y
sol‘}ﬁon of endophytic fungus e t::nﬂ
Rhlzaphora mucronala and w
hypochlorite solution for 5 days ' -

i
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40 minutes, O average higher transversa

arength value of sodium hypochlorite

compaf‘d with Rhizophora mucronaia .

Average and standard deviation of

T.bk 1.
transverse strength (kg/'cm2).
/I on Transverse strength
Group Average  Std.deviation
Slm 153660
- orite X 88,932
e et of
fu extract 0
g bizophora 775,80 29.565
mucrongld
-"—'-—'-_

Table 2. Result of normality test of transverse
strength of acrylic resin using Shapiro-

Wilk test.

) Transverse strength
Immersion Group Statistics P
Sodum 0,946 0,694
Hypochlorite
Endophytic fungus 0,984 0,926
extract of a
Rhizophora
suoonala

Table 2, shows the results of
Shapiro-Wilk normality test in all groups
showing significant values> 0.05. It can
be concluded that the data of all groups
are normally distributed.

The result of independent sample
1est between soaking of acrylic resin
dowed a significant difference T
tansverse ~_ strength  soaked B
Rhizophora muconata solution V{lth
ocean of sodium hypochlorite dunt
observation § days ! hour 40 minutes-
The results showed that there was 2
difference in transverse strength valué 9f
goup A with group B- on this,
;‘;’“P B has a high transvers® strength

ve,

Table 3
. [’)’;dfgttnflfrll sanfp/e 1.test immersion
fin u:)llc resin - with  endophytic
mug exiract  of  Rhizophora
Tonata on transverse strength,

levene's Test ttent for Lquality of

for Equality M
of Variances e
¥ Sig. Sii_al ;2 Men
o tailed) _Inffcrence
vone fa 5916 6051 600 760800
Stren  assummed
gh
Equal
Equl 000 760500
not
assummed
DISCUSSION

The results of the research and
data analysis showed the value of
transversion immersion of heat cured
acrylic resin in of endophytic fungus the
extract Rhizophora mucronata
concentration 1% lower than the
immersion in sodium hypochlorite
concentration of 1% and showed no
significant difference.  Jmpaired
transverse strength of heat cured acrylic
resin immersed in of endophytic fungus
the extract of Rhizophora mucronala
caused by the content of phenol
compounds in of endophytic fungus the
extract of Rhizophora mucronatd.
Difference in transverse strength
lic resin is due 10

on immersion of acry . .
f acrylic resin

.

hysical properues O
the physica’ P of absorbing water so

that are capable of 2 les can penetrate
lvent pasticles

that the s0 +-al bonds of acrylic

. b
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i ution,

Soaking the plate 1n the I‘;::I bl

the monomer side of [hcthﬂc?::maining
i c

will come out causing tie A

u
bond strong enough. frz:z :z;qits I
e s produwasted. Denture

waste monomcr is
i a

cleanser solutions may
ter.

affinity of the polymer to wa_mo e
water will then diffusion Into s
ch is then terabsobst DY

ct the binding
e The

olymer, whi
zcrylic resin and affect the structure of
the denture base.” .

Phenol compounds can
absorbed by the surface of the acry[fc
resin and cause the surface of the acr;/l!C
resin to expand and soften. The am_dlc
phenol compounds have high polarity,
while the acrylic resin is a long polyester
form polymer comprising a l'ﬁplﬂzagt
metallic element with low polarity. ™
The results of Yunita (2014) show the
transverse strength of the acrylic resin
plate with the addition of propyl
hydroxybenzoate containing the acid
having the character of decomposing to
form water and forming free radical by
having 1 unpaired electron. The
resulting water molecule will penetrate
the mass of polymethyl methacrylate in
the acrylic resin and occupy the position
between the polymer chains, so that the
polymer chain becomes separated and
the transverse strength of the specimens
becomes decreased,

The polyester in (he acidi
atmosphere will be hydrolyzed {q fo(::;;
carboxylic acids and alcohols. The spj;
polyester causes degradalio;i i

: of th
C:';lecal bonds of the acrylic resin Thiz
allo . 2

WS a decrease in (he strength of

acrylic  resip includi

_ n ing
strength. This Opinion is gjsq Sl‘snsverse
by the research of e

whi ™ma et gl
o IIaI:h SUReStS that phengy ;o (2012)
acrylic resjpg can ¢ Contact

damage (o tp, use
plate, © surface of the acryli

Cﬂncenl i
“ Inecllal] ca
; S ra ons aﬂeCl i
Stren € uSe
354

of 1% concentration resulting i low,
transverse strength. The result gy
assumed that the concentration leve] o
decrease the roughness value. Ty i
because the amd_ coz:tent of pheng| b
softening properties.™ Based ON resegy
of Ismiyati (2017)_c0ncemrahon has g
effect on mec_hamcal strength, ip this
study using chitosan obtained the resul;
of crudeness value decreased from
concentration 0,5% until 4% excepy o
concentration 2% increase.

Water molecule that penetry,
the mass of polymethyl methacrylate 44
occupy positions between the polyme
chains resulting in disturbed polyme,
chains being forced to separate.'? Thj
causes the acrylic resin to become brittle
resulting in a decrease in transverse
forces.The minimum transverse strength
value of a denture base material is about
652,628 Kg / cm2.2 Based on the
requirement of endophytic fungus on the
extract of Rhizophora mucronata at a
concentration of 1% is eligible for
denture cleanser.

CONCLUSION

Based on the results of research
that has been done, it can be concluded
that there is a significant difference in
soaking acrylic resin in solution of
endophytic ~fungi the extract of
Rhizophora  mucronata there is @
decrease in transverse strength compared
Wwith immersion in sodium hypochlorite-
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