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ABSTRACT

One type of denture cleaning is effervescent tablet. Brown algae effervescent granules (Sargassumsp) havebeen
demonstratedas denture cleansers butithas notbeen provenwhether these materials affectthe surface roughness
of acrylic resins. This research analyzes the effect of effervescent Sargassum sp and alkaline peroxide as a soak-
ing agent on the surface roughness of acrylic resin plates. This laboratory experimental study with 27 samples of
acrylic resin plates divided into three groups; A was immersed in effervescent granules, B was immersed in alka-
line peroxide, and C was immersed in aquadest. Immersionwas carried out for 15 minutes per day and lasted for 4
consecutive days; everyday each solution was replaced with a new one. Measurement of surface roughness and
hardness of samples using Confocal Laser Scan Microscopy. Wilcoxon'stest on the alkaline peroxide group showed
a p-value of 0.008 (p<0.05) indicating a significant difference in surface roughness values before and after immer-
sion. Paired t-testin the algae and aquadest groups showed p>0.05 which means that there is no significant diffe-
rence in surface roughness values before and after immersion. It was concluded that Sargassum sp effervescent

granule solution does not affect the surface roughness of the acrylic plate.
Keywords: surface roughness, Sargassum sp, effervescent

INTRODUCTION

The mostcommonly used denture base materi-
al is heat cured poly/methyl methacrylate acrylic
resin. Acrylic resin is used because this material
is non-toxic, non-irritating, insoluble in oral fluids,
good esthetics,easy to manipulate, easyto repair
and small dimensional changes. In addition to its
beneficial properties, acrylic resin has disadvant-
ages,namelythe presence ofresidualmonomers,
is porous, absorbs water, and is less resistant to
abrasion.tWater absorption by heat cured acrylic
resin (HCAR) occurs by diffusion of water molecu-
les into and spread between acrylic resin macro-
molecules so that the macromolecules separate.
This is what can cause the surface roughness of
theacrylicresinmaterialwhich slowly overacertain
period of time can penetrate the PMMA massand
occupy a position between the polymer chains so
thatthe disturbed polymer chains are forcedto se-
parate. This absorption affects the physical proper-
ties of acrylic resin.?

Surfaceisaboundarythatseparatesasolid ob-
jectandits surroundings. Surface roughnessisthe
irregularity ofthe surface texture, which generally
includesthe irregularities caused by treatmentdu-
ring the production process. The surface roughness
ofdenture plates, especially acrylic plates, needs
tobe considered. Therough surface ofthe denture
plate facilitates the accumulation of plaque and food
debris, therebyincreasingthe Candidaalbicans co-
lony which can cause denture stomatitis.®

Acrylic as a denture plate must have a smooth

surface and minimum surface roughnessbecause
it can affect the health of the oral cavity tissue.*Cli-
nically, the denture plate surface roughnessthres-
hold value is 0.2 m.® Surface roughness occurs on
the HCAR plate, due to continuous use of the den-
ture, causing some reactionstothetissue because
the mucosa underthe denture willremainforalong
time. Therough surface ofthe denture plate makes
it easier for plague and food residue to build up so
that it affects the level of oral hygiene of the patient
and makesit difficult to maintain oral hygiene due
to the continuous accumulation of plaque.®’

Surfaceroughness in dentures can be a place
forcolonization of microorganisms that can injure
oral tissues. Accumulation of food debris on den-
turesbased onacrylicresinthatisnot cleaned can
cause halitosis and adversely affect the health of
oraltissues, it can also increase the number of mi-
croorganismsinthe oral cavity such as the C.albi-
cans.2?C.albicansis opportunisticand canbecome
pathogenic ifthe surrounding environment allows
thisfungusto multiply so that it can cause disturb-
ance.!°

Denture cleaning can be done by mechanical
using a toothbrush and ultrasonic, and chemical
techniques byimmersing the dentureinadisinfec-
tionsolution suchasalkaline peroxide, alkaline hy-
pochlorite, chlorhexidine, sodium hypochlorite, en-
zymesand herbs. Chemicalcleaning of acrylicresin
dentures is more effective than mechanical me-
thods, so cleaning agentsthat have bactericidaland
fungicidal properties are needed, areeasyto use,
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and are compatible with all denture materials.!

Along with developing of science, the use and
utilization of herbal ingredients in Indonesia has
progressed very rapidly. Herbal disinfectants are
used by the community as an alternative of den-
ture cleansers,inaddition to the basic ingredients
for denture cleaning in the form of chemicals that
aredevelopinginthe market. The effectiveness of
disinfectants from herbs has been widely studied
and proven to prevent the growth of microorgan-
isms found on denture plates.!?

The governmenthas announcedthe use of me-
dicines derived from nature or herbs that can be
obtained from cocoa pods (Theobroma cacao I).
Cocoapodsarethe largestwaste produced by co-
coa farmers and cultivators. Cocoa pods contain
many bioactive components that can be used as
dentaltherapyingredients. Cocoapod extract with
aconcentration of 0.25% can inhibit the growth of
Streptococcus mutans, while a concentration of
6.25% can inhibit the growth of C.albicans.'*1°

Utama, et al stated that there was a significant
effectbetween solventtemperaturesat5-10°C, 20-
25°Cand 25-31°C denture cleanser effervescent
granules of cocoapod extract (Theobromacacaol)
on the growth of S.mutans and C.albicans. The
mostinfluentialtemperature in inhibiting the growth
of S.mutans and C.albicans is 20-25°C.%®

Sargassum sp. brown algae is also one of the
herbal ingredients that have antifungal and anti-
bacterial properties so that it can be managed as
adenturecleaningagent.In Choudhury'sresearch,
it was tested methanol extracts that of the three
classes of seaweed, Chlorophyta (green algae),
Phaeophyta (brown algae), Rhodophyta (red al-
gae), Phaeophyta (brown algae) species had the
highest antibacterial activity.’

Rosdiana cited by Afdila, shows that efferves-
cent is considered more convenient to use as a
cleaning agentcomparedto other preparations be-
cause it does not require large containers for sto-
rage, are more economical, easier to use, and the
size and dosage are accurately measured. ' Effer-
vescent preparations can also be given to elderly
people with decreased mobility.°

Oneofthe herbalingredientsthathasbeen pro-
ventoinhibitthe growth of S.mutansand C.albicans
isbrownalgae. Brown algae containing active com-
poundsincluding flavonoids, alkaloids, saponins,
phenols and triterpenoids have been shown to be
able to inhibit the growth of S.mutans and C.albi-
cansonactrylic plates withaconcentration of 2.5%
as cited in Utama and Ikhriyani's research on the
effectiveness of effervescentgranulesfromalgae

dechlorophyllization. Chocolate (Sargassum poly-
cystum) ininhibitingthe growth of S.mutansand C.
albicans on acrylic resin plates.?° Another herbal
ingredient that has been proven is Sargassum ili-
cifolium or brown algae which is one of the genus
Sargassumwhich belongstothe class phaeophy-
ceae. S.ilicifolium contains Mg, Na, Fe, tannin, iod-
ine and phenols have potential as antimicrobial
agents. The active compound as antifungal from
Sargassum seaweedistannin.2tUtama and Tete-
leptain 2017, that one species of brown algae, S.
polysyctum which contains active compounds in-
cluding flavonoid, alkaloid, saponin, phenol and
triterpenoid has been shown to be able to inhibit
the growth of S.mutans and C.albicans on acrylic
plates with a concentration of 2.5%.2?

Effervescentisusedas a cleanser, peroxide is
provided in powder and tablet form. Materials con-
taining alkaline compounds, detergents, sodium
perborate and powder. Whenthis materialis mixed
withwater, the sodium peroxide perborate decom-
posesreleasing oxygen. The cleaningis aresult of
the oxidizing ability of the peroxide decomposition
and of the effervescent reaction to produce oxygen.
Itcan effectively remove organic deposits and Kill
microorganisms. Alkali peroxide is asafe, effective
method of denture cleaning and sterilization, par-
ticularly among geriatric patients.?

Confocallaser scan microscopy (CLSM)isa3D
surface roughness tester that serves to measure
the roughness of a surface with standard or mea-
suring properties of Ra, RZ, Rg, Rmax with an ins-
trumentaccuracy of0.02 m. The goal is to assess
surfaceroughnessusingalaserindicatorasasen-
sortocheckthe profile of the surface of the test ob-
ject. Thistool produces agraphandvaluesand 3D
images that can be viewed from various sides of
the surface.?

Basedon previousresearch, brownalgae effer-
vescentgranules effectivelyinhibitthe formation of
S.mutansandC.albicanscolonieson acrylic resin
plates, this indicates the potential of effervescent
granulestobe analternative to dentures. Therefore,
theresearcherswanted to find out more aboutthe
effect of 2.5% brown algae effervescent on the
surface roughness of acrylic plate because it has
an important role in the use of dentures.

METHODS

Thesamplesof HCARwere 27 plateswithasize
of 10x65x3.3 mm for 3 treatment groups. Group |,
solution of 2.5% sargassum effervescent granule
extract, group Il alkaline peroxide solution or so-
dium perborate,and group lll aguadest. Thisacrylic

DOI: 10.46934/ijp.v4il1.172



42

resinsample was immersed in 2 mL of solution for
each treatment group for 15 minutes/day at 24C.
After 15 minutes,itwasremoved and then washed
with distilled water and dried on tissue paper and
storedinacontainerto measure the surface rough-
ness of the acrylic resin plate. All of the treatment
groupswere carried outfor4 consecutive daysand
each solution was replaced with a new solution
everyday.

The samples were first measured using a sur-
faceroughnesstesterbeforeimmersiontoseethe
roughness value before immersion. Afterimmers-
ion, thefinal surface roughnessismeasured using
asurfaceroughnesstesterby 1)the sampleis pla-
ced on aflat surface, and the operator placed the
stylus at the point that has been made after im-
mersion onthe surface of the sample; 2) the toolis
activated, the stylus movesalong astraightline ho-
rizontally 8 mm long and back again; 3) measure-
mentswere made threetimes on each sample,then
theywere averaged as the final surface roughness
value. Thisresearch conducted with ethical clear-
ance no.UH 17120404.

RESULT

It was obtained data as shows in Table 1. The
comparison between the mean values theresults
of the comparison of the three roughness groups
shows ap-value morethan0.05,whichmeans that
there is no significant difference (Table 2).

Table 1 The mean and SD of the calculation of the surface
roughness of HCAR for each group before and after immersion

Rudeness Before After

Alkaline Peroxide 0.0184+0.0019 0.0403+0.033
Algae 0.0170+0.0025 0.0164+0.022
Aguadest 0.0177+0.0028 0.0174+0.003

Table 2 Comparison of roughness between groups before
treatment

Alkaline peroxide Algae Aquadest

Alkaline Peroxide 0.223* 0.507*
Algae 0.569*
*LSD Test

Table 3 Comparison of roughness between groups after treat-
ment
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ide and aquadest and alkaline peroxide showed a
value of p<0.05 whichmeansthat there is a signi-
ficant difference in the roughness between algae
and alkaline peroxide and aquadest and alkaline
peroxide (Table 3).

Table 4. The difference in the mean and SD of the calculation
of the surface roughness of HCAR before and after
immersion

Rudeness Before After p value

Alkaline Peroxide 0.0184 +0.0019 0.0403+0.033 0.008*
Algae 0.0170 £ 0.0025 0.0164 +£0.022 0.285
Aquadest 0.0177 £ 0.0028 0.0174 +0.003 0.447

Alkaline peroxide Algae  Aquadest
Alkaline Peroxide 0.000* 0.000*
Algae 0.452*

* Mann Whitney test

Comparisonofthe roughness values of the al-
kaline peroxide, algae and aquadest groups after
treatment, obtained from algae with aquadest using
the MannWhitneytest, p-value>0.05(0.452) which
meansthatthereis no significant difference in the
roughnessvalue ofthe algae and aquadestgroups.
While the comparison of algae and alkaline perox-

*p-value < 0.05 Wilcoxon & paired t test

The Wilcoxontestinthe alkaline peroxide group
showed a p-value of 0.008 (p<0.05), which means
that there was a significant difference in surface
roughnessvalues before and after immersion. Al-
gae andaquadestgroupswere analyzed by paired
t-test showing p>0.05 (0.285 and 0.447) which
meansthatthere is no significant difference in sur-
faceroughnessvalues before and afterimmersion
in the algae and aquadest-immersed groups (Ta-
ble 4 and Fig.1).
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Figure 1 Histogram graph of the mean and SD of surface
roughness of HCAR before and after immersion with alkaline
peroxide, algae and aquadest.
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DISCUSSION

Onroughness examination, table 1 shows the
average surface roughness value of acrylic resin
foreach group before and afterimmersion, indica-
ting a change in the alkaline peroxide, algae, and
aguadest groups as the control group. This is be-
cause aquadestis purewaterwiththe assumption
thatitonly contains H.O molecules without the ad-
dition of otherionicelementsand does not contain
active substances that can accelerate the break-
ingof HCAR polymer chains. Aquadest has a low-
ereffecton the surface roughness of HCAR com-
paredtoimmersion using alkaline peroxide.2> Table
2 is a comparison of roughness between groups
beforetreatment, where the table shows an insig-
nificant difference with p-value > 0.05.

Table 3shows the roughness comparison bet-
ween groups after treatment (immersion) where it
can be seen that the comparison between the al-

DOI: 10.46934/ijp.v4il1.172



Indonesian Journal of Prosthodontics June 2023; 4(1): 40-44

43

Research

kaline peroxide group andthe algae group and the
alkaline peroxide group and the aquadest group
shows asignificantcomparison value with p-value
<0.05 where the roughness value in the polyden
group is higher compared to other groups. Thisis
also confirmed in table 4 which is the result of the
comparison of the average surface roughness of
acrylicresinbefore and afterleaching (soaking) for
eachgroup, where the alkaline peroxide group be-
fore and after treatment showed a significant dif-
ference with the p-value<0.05while the algae and
aquadestgroups did not show a significant differ-
ence. These results are in line with research con-
ducted by Puspitasariwhich statesthat alkaline pe-
roxide causesanincreaseinthe surfaceroughness
value of acrylic resin compared to 75% celery ex-
tract. This is because the chemical reaction of al-
kaline peroxide which dissolvesinwater produces
sodium perborate and will break down into hydro-
gen peroxide, where this reactionwill produce oxy-
genbubbles (nascent oxygen) which provide me-
chanical action to remove the biofilm layer from
the acrylic resin surface.?®

The results of this study are also supported by
the statement of Jagger and Harrison cit Malheiros
etalwhich states that oxygenbubblesreleased du-
ring this reaction can cause an increase in surfa-
ceroughness. The oxidationreactionthatreleases
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