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This research is an experimental study to compare the surface roughness of heat-
cured acrylic resin after soaking commercial denture solution and 4 solutions; 0.1% and 0.5%
sodium hypochlorite, vinegar and acefic acid and tap water to be a negative control. There
are 6 groups for this experiment. 12 specimens for each group in 25 degree Celsius soaking
in all solutions for 10 minutes in each cycle. 365 cycles are equivalent to 12 months. The
surface roughness will be recorded at pre-immersion and post-immersion by surface
roughness tester (InfiniteFocus SL, Alicona, Austria). The statistically analysis used in this
study are one-way repeated measures ANOVA and Post hoc test (LSD and Turkey's HSD
test).

After immersed 12 months in 0.1% and 0.5% sodium hypochlorite, the surface
roughness showed significantly different results from the other groups. The 100% clear
vinegar and 5% acetic acid showed littie difference from Polident®, therefore these two can
be used as alternatives for denture cleansing solutions.
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Chapter 1
Introduction

Background

Nowadays, Thailand is stepping into elderly society. Ministry of Social Development
and Human Security showed that the elderly population is 16.06%, estimated from 66 million
Thai population. The National Oral Health Survey by the Ministry of Health Dentisiry,
Department of Public Health shows that 1 million elderly people needed to wear complete
dentures and 4.9 million people needed to wear removable partial dentures. From this
information, the number of denture wearers is increasing every year but there is no definitely
protocol for clean the denture as a gold standard. A recommendation from Thai Health
Promotion Foundation for clean dentures are immersing it in tap water and brush their
dentures with toothbrush and diluted soap or toothpaste. At present, the most acceptable
method for clean a denture is to immerse in commercial denture cleansing solution. It leads
to our study that is there any agents; which clean denture effectively and no statistically
different from commercial cleansing solutions, which can be a better method to clean a
denture rather than immersing in tap water and brush with toothbrush and diluted soap or
toothpaste. Cleaning a denture is an important part of maintaining a good oral hygiene of
denture wearers which leads to reduce the plague accumulation on a denture surface.

The acrylic denture base; also known as acrylic is less stiff than other components of
denture. The properties of denture base are required biocompatibility, dimensional stability,
flexural strength and surface roughness. This sfudy will focus on surface roughness which
causes plague accumulation and also increase the risk of oral disease afterward.

Factors to be considered of denture cleansing properties are antibacterial, plaque
removal and material biocompatibility. The properties of denture cleansing should not alter
denture properties. First of all, denture cleansing solution should not erode denture surface
because the surface roughness, after immersion, will induce microorganism accumulation,
Clinical acceptable value of surface roughness is 0.2 micron. (Curd M.L.Bollent et al.,1997)

Second, antibacterial properties, Candidas albicans is the most common
opportunistic pathogen which is found in the oral cavity and caused oral disease such as
denture stomatitis. That is the reason why antibacterial properties of denture cleansing
solution is important.

Last but not least, cleansing solution and denture material compatibilities are directly
relevant. Denture cleansing material properties should not affect denture material properties
such as color change, dimensional stability, strength and especially surface roughness.



Objective
To evaluate the surface roughness of heat-cured acrylic resin among 4 different
solutions and commercial denture cleansing solution when immersed for 12 months

Definition

Denture cleansing solution

Any products use to effectively clean dentures.

Clear vinegar

1. asour liquid consisting of dilute and impure acetic acid, obtained by acetous
fermentation from wine, cider, beer, ale, or the like: used as a condiment,
preservative, etc.

2. Pharmacology. a solution of a medicinal substance in dilute acetic acid, or
vinegar.

Acetic acid
a colorless pungent liquid acid C,H,0,that is the chief acid of vinegar and that is used
especially in synthesis (as of plastics).
Sodium hypachlorite (NaOCI)
A clear, slightly yeliowish solution with a characteristic odor. It is widely used in dental
practice during root canal treatment and can be effectively used for water purification and

also used on a large scale for surface purification, bleaching, odor removal and water
disinfection.

Distilled water
Water from which impurities, as dissolved salts and colloidal particles, have been
removed by one or moare processes of distillation; chemically pure water.

Tap water
water as it comes from a tap (as in a home).

Surface roughness

The shorter frequency of real surfaces relative to the troughs

Heat-cured acrylic resin



In resins, a thermal activation of smaller molecular chain molecules to form a larger
molecular chain; heat activates the benzoyl peroxide, an initiator, which will react with methyl
methacrylate monomer to form poly-methy! methacrylate.

Scope of work

It is a quantitative study which focuses on the comparison of surface roughness of
heat-cured acrylic resin after soaking in denture solution, vinegar, diluted acetic acid, 0.5%
sodium hypochlorite, and 0.1% sodium hypochiorite,

Sample : disc-shaped of heat-cured acrylic resin 72 specimens, 10 millimeters in
diameter and 2 millimeters in thickness

Duration : 1 year

Conceptual framework

Other than commercial denture cleansing solution, 4 different solutions; clear vinegar,
diluted acetic acid, 0.5% sodium hypochlorite, and 0.1% sodium hypochlorite, are able to
clean the denture due to the action of reducing plague accumulation, but it also increase
roughness the surface of heat-cured acrylic resin more iegular that leading to other oral
diseases such as denture stomatitis respectively. In consequence, if the effect of surface
roughness from vinegar, diluted acetic acid, 0.5% sodium hypochlorite, and 0.1% sodium
hypochlorite does not different from commercial denture cleansing solution; statistically
significant, there will be alternative choices for denture wearers.

Expected benefit

1. Beneficiary : Denture wearers, vinegar company, acetic acid company, bleach
company

2. Affected : Denture cleansing solution company

Research Benefits

This research would be beneficial for denture wearers; especially those who are not
able to clean denture effectively. An immersing method would be a good choice to clean
denture for support both chemical and mechanical methods. If the agents have an
effectiveness of cleansing as commercial denture cleansing with clinically acceptable
roughness, they will be the alternative way for denture wearers.



Chapter 2
Review Literature

According to properties of denture base; flexural strength, dimensional stability,
surface roughness and color stability. This study will be focused on surface roughness which
is the cause of plaque accumulation.

The cleanliness of denture base is an important part to maintain good oral hygiene.
The five denture cleansing solutions (0.1% and 0.5% sodium hypochlorite, vinegar and diluted
acetic acid and commercial cleansing solution) were chosen to evaluate on surface
roughness of heat-cured acrylic resin; controlled by tap water act as a negative control.

Vinegar, diluted acetic acid, 0.1% and 0.5% sodium hypochiorite have properties of
chemical method and all these 4 solutions will be compared with commercial denture
cleansing solution which have both mechanical and chemical methods.

There are two major approaches to provide efficient plaque control. The first is
mechanica! methods; physical cleansing methods such as brush and ultrasonics, is the most
commonly used and effective procedure for reducing and removing biofilm formation (Shay
K, 2000:Paranhos et al2013). The second is cleaning by chemical method mainly include
soaking in a household or commercial solutions such as Alkaline peroxides, alkaline
hypochlorite, acids, disinfectants (Gautham et al., 2016;Shay, 2000 and Paranhos et al.,
2013).

Brushing a denture with a toothbrush can abrade denture surface and increase
surface raughness. (Kurniawan et al.,2019) Then we will focus on solutions which also have a
mechanical effect to clean a denture,

Basson showed the effectiveness of undiluted vinegar soiutions in killing adherent
microorganisms when used as disinfection agent for denture cleansing. According to Shay
Kenneth, inadequate rinsing after soaking in vinegar does not result in mucosal damage which
is one advantage of vinegar over bleach, Da Silva FC et al., Yildirim-Bicer AZ et al., advocated
the use of 100% vinegar for 10 minutes as denture disinfectant especially against Candida
Albicans.

Moreover, acid or plain household vinegar could attack the inorganic phosphate
portion of denture deposit which result in reducing calculus accumulation on denture surface
and it was also found to be effective in removing sordes and mucin.However,vinegar is less
effective in killing microorganisms, in comparison to bleaching solution.

(Ejvind Budtz-Jorgensen et al, 1979).

Vinegars, in every brand, have many different components. The most important

component of vinegar is 3-5% Acetic acid. That is the reason why we pick up diluted acetic



acid as one of immersing agents to find out that any other components of vinegar disturb
denture surface roughness or not.

There was a study suggested using sodium hypochlorite ata  10-minute immersion
effective in elimination of microorganisms from both superficial and inner surface of material
(Chau 1995) and Desousaporta,2013 state that it was effective in reducing microorganisms
without significant changes in colour or roughness of denture resin. 0.5% of NaOCI for 10
minutes immersion had best antimicrobial activity among various tested disinfectant (de
Sousa Porta SR et al, 2015), however it increased surface roughness significantly (Prabat
Sharma et al, 2017).

In terms of Oral Medication, 0.1% NaQClI is used for cleaning and disinfection in
gastroenteritis outbreaks {Community and Public Health of Canterbury District Health Board).
It confirmed that 0.1% of NaOC!I does not harm the human gastrointestinal tract which is an
interesting point. If the surface roughness of 0.1% NaOCl is not statistically different from 0.5%
NaQCl, it will be a good choice and harmless solution of choice.

Denture cleansers can be categorized according to the active compaosition such as
sodium perborate, sodium hypochiorite and alkaline peroxide(Porwal et al 2017;Vieira et
al,2010).The dominant commercial formulations include compounds for oxidizing (usually an
alkaline perborate), effervescing (perborate and/or carbonate), and chelating
(EDTA).Detergent, color, and fragrance agents are present as well. The formulations are
effective at essentially sterilizing a prosthesis when used ovemight; they achieve a 99% kill
rate of most organisms in the recommended 10 to 20 minute soaking time(Shay,2000).The
bubbling action of effervescent solutions is reported to carry contaminants away from the
denture surface {Raab et al.,1991; Shay K,2000).

Furthermore, immersion in cleansing solution is an inexpensive, easy, and comfortable
alternative procedure and the cleansing solution can reach undercuts of the denture base
that are difficult to clean mechanically, resulting in efficient cleansing which is in agreement
with the studies of Garcia et al.,(2014) which states that commercial cleansers containing
hydrogen peroxide could remove the pellicie and may be more effective in the cleaning of
removable prosthesis without affecting surface hardness and roughness of either resin or
dental alioys.However Boonsoe et al.,(2019) states that they can lead to reduction in color
stability and the hardness of the denture base resin on long periods of immersion

Surface roughness of denture plays an important role in the process of bacterial
retention. The study stated that clinically acceptable surface roughness is 0.2 micrometers
that could decrease plaque accumulation{Bollen,1997).

The resuits of denture cleansers on the surface roughness of hard acrylic resin; by
immersing in denture cleansers, show that there was not much difference in the mean surface
roughness between pre-immersion and post-immersion values {Barochia et al.,2018). The



roughness of the acrylic resin samples immersed in the commercial cleanser was constant
and less than that of those treated with the manipulated cleanser and water (Garcia et
al.,2014).In addition,The denture base material did not reveal any clinical significant surface
changes even after being immersed in effervescent tablets (Ural et al.,2011).

However, there are few studies claim that immersion acrylic resin in sodium perborate
clsanser show a gradual increase in the roughness values as time duration increased but not
statistically significant (Jeyapalan et al., 2015} which is in agreement with the studies of
Peracini et al., 2010 ;that is, the commercial cleanser significantly increased the surface
roughness of heat polymerized acrylic resin,

Although there are many studies showing that immersing acrylic resin denture base
in commercial cleansing solution did not cause significant change in surface roughness, there
are also the studies stated in vice versa. Another solution is 0.5%sodium hypochlorite, a study
showed that it did not cause significant change in surface roughness. The others are clear
vinegar and acetic acid, there are limited studies demonstrated surface roughness value of
those solutions after immersion.



Chapter 3
Ressarch Methodology

Population and sample sizes

From statistical analysis, sample size of this in vitro study is at least 54 in total. Number
of group is 6 groups. A p-value less than 0.05 was set at statistically significant.

We used 72 disc-shaped of heat-cured resins which are 10 mm in diameter and 2 mm
in thickness, specimens wili be divided into 6 groups; 12 specimens per group.

Experimental Materials

Distilled water

100% Clear vinegar (Suksapan®,Thailand)

5% Acetic acid (Suksapan®,Thailand)

0.1% Sodium Hypochlorite (Suksapan®, Thaitand)

0.5% Sodium Hypochlorite (Suksapan®,Thailand)

Commercial denture cleanser (Polydent®,Block drug company.inc,USA)
Beakers 250 ml

Filter cloths

© w N ;R

Incubator

i
=

. Forcep

—_—
—

. Surface roughness analyzer(InfiniteFocus SL, Alicona®, Austria)

. Heat-cure acrylic resin specimen (Vertex™, Dental B.V. Headquarters, The
Netheriands}

13. Glove

14. Mask

-
[\~

Materials and methods

Disc-shaped Heat-cured acrylic resin specimen (Vertex™, Dental B.V. Headquarters,
the Nethertands) size 10 millimeters in diameter and 2 millimeters in thickness immerse in 5
different solutions; denture cleansing solution (Polydent®,Block drug company.inc,USA),
0.1% sodium hypochlorite  (Suksapan®,Thailand), 0.5% sodium  hypochlorite
(Suksapan®,Thailand), clear vinegar (883®,PFO FOOD co.ltd thailand), acetic acid
(Suksapan®,Thailand) and tap water (a negative control). There are 12 specimens in each
solution and 72 specimens in total. All specimens will be stored at 25 degrees Celsius in an



incubator. Each group of specimens will be soaked in different solutions and solutions will be
changed every 10 minutes, 40 cycles for each day. 12 months immersion will be represented
by 365 cycles. The surface roughness tester (InfiniteFocus SL, Alicona®, Austria) will be set
at a speed of 0.5 mm/s and will be used to measure and record the surface roughness of
heat-cured acrylic resin before soaking and after soaking dentures in different solutions. The
repeated ANOVA is statistically used to analyze by using LSD and Turkey's HSD for normality
test.

Specimens preparation

72 disc-shaped of heat-cured resin which are 10 mm in diameter and 2 mm in
thickness will be fabricated by using mold and invested in dental flask using dental
stone(Type Il gypsum).The mold used for the preparation of the test specimens will be
applied by separating medium. The heat cured acrylic resin will be used in the powder-liquid
form. The powder and liguid will be mixed in ratic as recommended by the manufacturer.
When the mix reached the dough stage, it will be packed into mold space and processed
according to manufacturer’s instructions. Long cure cycle of polymerization (73°C for 90
minutes followed by 94°C for 30 minutes) will be done. The specimens will be removed from
the molds and trimmed using tungsten carbide bur then green and white stone respectively.
sandpaper no.600, 1000, 2000 and pumice will be used for polishing following by buffing
polishing wheel, after that all specimens will be steamed for cleaning.

Specimens will be dividad into 6 groups; 12 specimens per group, and immersed in
1. Distilled water (Negative control) for 10 minutes per day
2. Denture cleansing solution (Polydent®, Block drug company.inc, USA)10
minutes per day

Clear vinegar concentration 100% for 10 minutes per day

Acetic acid 5% for 10 minutes per day

Sodium hypochlorite 0.1% for 10 minutes per day

SERCEE 2 o

Sodium hypochlorite 0.5% for 10 minutes per day

After immersion in the respective solutions, each test specimen will be washed in
distilled water for 2 minutes



Solutions Conc Brand Time
(mins.)

Distilled water (negative - Suksapan®, Thailand 10
control)

Denture cleansing solution - Polident®, Block drug 10

company.inc, USA

Clear vinegar 100% | Suksapan®, Thailand 10

Acetic acid 5% Suksapan®, Thailand 10

Sodium hypochiorite 0.1% | Suksapan®, Thailand 10
(NaOCl)

Sodium hypochlorite 0.5% | Suksapan®, Thailand 10
(NaOCl)

Table1: shows percent, brand, time of denture cleansing solution and 4 household agents

Data Collection

The surface roughness of specimens will be measured immediately (T 0) after

delivered, by control in 25 degree Celsius environment,

After immersing specimens in denture cleansers and distilled water for 12 months

{follow the cycle of experimental design), the specimens will be remeasured and recorded a

result (T12).
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Materials/time

12
months
(brs.)

Time included
washing period
(plus 2 mins)
(hrs.)

Day count for each
experimental
(8 hours per day)

Cycles in 1
day

Distilled water
(10 minutes
per day)

60.84

Denture
cleansing
solution
(10 minutes

per day)

60.84

73

9.13(10)

40.00(40)

Clear Vinegar
100%
(10 minutes
per day)

60.84

73

9.13(10)

40.00(40)

Acetic acid
5%
(10 minutes
per day)

60.84

73

9.13(10)

40.00(40)

Sodium
Hypochlorite
0.5%

(10 minutes
per day)

60.84

S

9.13(10)

40.00(40)

Sodium
Hypochlorite
0.1%

(10 minutes
per day)

60.84

73

9.13(10)

40.00(40)

Table2: shows the cycles that represented 12 months of immersion
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We will do experiments for 40 cycles each day. it represents 10 days for 365 cycles
equivalent to the immersion time of 12 months.

Data analysis

The statistical analysis used in this study are one-way repeated measures ANOVA
and Post hoc test(LSD and Turkey’s HSD test)
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Chapter 4
Result and Discussion

Results
Before immersion, the surface roughness of the 72 specimens were measured
through Alicona®.

Table3: The one-way analysis of variance (ANOVA) in pre-immersion (T0)

Sum of df Mean F Sig.
Squares Square
Between 41.058 5 8.212 0.1029 0.991
Groups
Within Groups 5292.819 66 80.194
Total 5333.877 71

From Table 2, the one-way ANOVA was used to analyze the pre-immersion specimen.
The results show that all groups were not significantly different at TO (pre-immersion),
confirming that all specimens had the same surface roughness.

The descriptive analysis is used to show information including mean and standard
deviation of surface roughness as presented in the Table 3.

Tabled: The mean average surface roughness (Ra) values of the heat-cured acrylic resin due
to the interaction between period and immersion solutions for pre-immersion (T0) and post-
immersion {T12).

Ra of TO (nm) Ra of T12 (nm)
Table N
Mean S.D. Mean 8.D.
Tap water 12 195.58 8.69 196.15 11.00

Polident® 12 195,13 8.92 200.11 11.12
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Ra of TO (nm} Ra of T12 (nm)
Table N
Mean 8.D. Mean S.D.
100% clear 12 196.04 8.92 197.77 8.69
vinegar

5% Acetic acid 12 195.64 8.942 200.17 7.43
0.1% NaOCl 12 193.71 10.55 229.07 13.88
0.5% NaOCl 12 194.76 7.42 235,70 11.15
Total 72 195.14 8.67 2090.83 19.26

From Table 3, the cleansing solutions (GROUP) for pre-immersion (T0) and post-
immersion (T12) have the mean average surface roughness (Ra) values between 193.71 nm
to 196.04 nm and 186.145 nm. to 235.70 nm, respectively.

Table’: Tests of Within-Subjects Contrasts

Source Sum of df Mean Square F Sig.
Squares
TIME 7762.051 1 7762.051 600.31 .000
TIME * GROUP 10083.295 5 2016.659 156,967 000
Error(TIME) 853.383 66 12.930
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Table6: Tests of Between-Subjects Effects

Source Sum of Squares df Mean Square F Sig.

Intercept 5904069.779 1 5904069.779 32309.065 000

GROUP 8674.912 5 1734.982 9.494 000
Error 12060.659 66 182.737

The results of repeated measures of one-way ANCOVA in Tables 4 and & show that the
null hypothesis is rejected (0i=0), the mean difference of surface roughness values for all
cleansing solutions (GROUP) has at least one pair that shows statistical significance.
Therefore, to find the mean difference of surface roughness values of all cleansing solutions,
there must be multiple comparisons by using Tukey's HSD test for Post-Hoc analysis test as
shown in Table 6.

Table7: Results of Tukey Test for Post-Hoc Analysis

GROUP N Subsst
1 2
Tap water 12 195.8637 -
100% clear vinegar 12 196.9054 -
Polident” 12 197.6179 -
5% acetic acid 12 197.9042 -
0.1% NaOC! 12 - 211.3913
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GROUP N Subset
1 2
0.5% NaOCl 12 - 215.2321
Sig. 995 921

From study results shown in Table 6, cleansing solutions that are not different can be
grouped as foliows:
- Group 1: Tap water, Clear vinegar, Polident®, and 5% Acetic acid.
- Group 2: 0.1% and 0.5% NaOCI.
According to the recommendation, the surface roughness should be less than 200
nm. The result of Surface roughness at T12 in group 1 is not significantly different but in group
2 is significantly different (the table will be shown in appendix).

Discussion

This study evaluated the surface roughness of acrylic resin denture base due 1o the
chemical cleansing method after immersed in tap water, Polident®, and 4 household agents.
All specimens were controlled to have no significant difference before the process.

After the immersion process, the surface roughness showed no significant difference
in control groups, 100% clear vinegar, and 5% acetic acid. On the contrary, both 0.1% and
0.5% sodium hypochlorite showed an increase in surface roughness significantly.

Due to the result of surface roughness between clear vinegar and 5% acetic acid were
not scientifically different. Therefore, clear vinegar can be an alternative option for denture
cleansing because it is easy to obtain and its antibacterial and antifungal effect. Acidic
component of a clear vinegar which is acetic acid can denature bacterial and fungal
membranes. The result of this study is similar to Sharma, Garg and Kalra (2017} who found
that the surface roughness of the denture base did not cause much change after being
immersed in the 100% vinegar and denture cleansing solution.

However, sodium hypochlorite increased surface roughness significantly which was
similar to the studies of Porwal, Khandelwal, Punia and Sharma (2017); Paranhos et al. (2014)
who found that sodium hypochlorite caused change in surface roughness of acrylic. Sodium
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hypochlorite also resulted in an increase in surface roughness as compared to 100% vinegar
thus, can be detrimental to prosthesis when used for 10 minutes (Sharmal et al., 2017).

In this study, both 0.1% and 0.5% sodium hypochiorite increased surface roughness
significantly. Arruda et al. (2018) stated that 0.1% sodium hypochlorite is still effective on
biofilm removal when used in participants with denture stomatitis. Therefore, 0.1% sodium
hypochiorite would be a better choice for cleansing denture than 0.5% sodium hypochlorite
because it has less toxicity and adequate biofilm removal. 0.05% sodium hypochlorite was
employed due to its antimicrobial properties (Paranhos et al., 2014).

Furthermore, additional studies on the antimicrobial properties of the household
agents on the acrylic resin denture base shouid be investigated.
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Chapter 5
Conclusion

Conclusion

This study investigated the surface roughness of heat-cured acrylic resin among 4
groups of household agent solutions and commercial denture cleansing solution; immersed
10 minutes per day for 12 months. Immersion in 0.1% and 0.5% sodium hypochlorite, showed
significantly different results from the other groups. The 100% clear vinegar and 5% acetic
acid showed lite difference from Polident® which is a representative of commercial denture
cleansing solutions. Conciuding that 100% clear vinegar or 5% acetic acid which are
household agents can be used as alternatives for denture cleansing solutions for the elderly
people in rural areas for routine use.



18

Reference

Arruda, C. N., Salles, M. M., Badard, M. M., Sorgini, D. B., Oliveira, V. C., Macedo, A, P., Silva-
Lovato, C. H. & Paranhos, H. F. (2018). Evaluation of biofilm remaval and adverse effects on
acrylic resin by diluted concentrations of sodium hypochiorite and Ricinus communis
solutions. Gerodontology, 35(3), 246-253.

Bollen, C. M., Lambrechts, P., & Quirynen, M, (1997). Comparison of surface roughness of
oral hard materials to the threshold surface roughness for bacterial plaque retention: a review
of the literature. Dental materials, 13(4), 258-269.

Chau, V. B., Saunders, T. R., Pimsler, M., & Elfring, D. R. (1995). In-depth disinfection of acrylic
resins. The Journal of prosthetic dentistry, 74(3), 309-313.

Depariment of health, Ministry of public health. (2018). The Thai national oral health survey in
2017, 68-69.

de Sousa Porta, S. R., de Lucena~Ferreira, S. C., da Silva, W. J., & Del Bel Cury, A. A. (2015).
Evaluation of sodium hypochiorite as a denture cleanser: a clinical study. Gerodontology,
32(4), 260-266.

Felton, D., Cooper, L., Dugum, L., Minsley, G., Guckes, A., Haug, S., Meredith, P., Solie, C.,
Avery, D, & Deal Chandler, N. (2011).Evidence=based guidelines for the care and
maintenance of complete dentures: A publication of the American College of Prosthodontists.
Joumal of Prosthodontics: Implant, Esthetic and Reconstructive Dentistry, 20, $1-512,

Kotha Sujitha, M. B., Lakshminarayana, S., Shareef, A., Lavanya, B., & SivKumar, V. (2018).
Physical properties of heat cure denture base resin after incorporation of methacrylic acid.
Contemporary clinical dentistry, 9(Suppl 2), S251.

Kumar, M. N., Thippeswamy, H. M., Swamy, K. R., & Gujjari, A. K. {2012). Efficacy of
commercial and household denture cleansers against Candida albicans adherent to acrylic
denture base resin: An in vitro study. Indian journal of dental research, 23(1), 39.

Ozyilmaz, Q. Y., & Akin, C. (2019). Effect of cleansers on denture base resins’ structural
properties. Journal of applied biomaterials & functional materials, 17(1).



19

Paranhos, H. D. F. O., Bezzon, O. L., Davi, L. R, Felipucci, D. N. B, Silva, C. H. L. D., &
Pagnano, V. O. (2014). Effect of cleanser solutions on the color of acrylic resins associated
with titanium and nickel-chromium alloys. Brazifian oral research, 28(1), 1-7.

Peampring, C., Chaiyanupong, N., Kositpantawong, N., Suwanrattapoom, P.,
Treeratweerapong, Y., & Prasert, L. (2014). In vitro stain removal capability of household
vinegar as a denture cleaning solution. Journal of the dental association of Thailand,
64(3),172-179.

Porwal, A., Khandelwal, M., Punia, V., & Sharma, V. (2017). Effect of denture cleansers on
color stability, surface roughness, and hardness of different denture base resins. The Journal
of the Indian Prosthodontic Society, 17(1), 61.

Sharma, P., Garg, S., & Kalra, N. M. {2017). Effect of denture cleansers on surface roughness
and flexural strength of heat cure denture base resin-an in vitro study. Journal of clinical and
diagnostic research, 11(8), ZC94.

The Thai National statistical office. (2019). Demography population and Housing statistics.
Retrieved December 25, 2020, from
http://statbbi.nso.go.th/staticreport/page/sector/en/01.aspx






Appendix

The result of Post hoc analysis for Ra at T12 among household agents, Polident and

acceptable value Ra

Multiple Comparisons

Dependent Variable: RA12

Tukey HSD
(1) GROUFP | (J) Mean Std. Sig. 95% Confidence Interval
GROUP Difference Error
(-J) Lower Upper
Bound Bound
acceptable Polident® - 10917 406152 1.000 -12.4061 12.1878
value Ra
100% 2.23000 | 4.06152 .998 -10.0669 14,5269
clear
vinggar
5% acetic - 16917 4.06152 1.000 -12.4661 12.1278
acid
0.1% -29.06667 | 4.06152 .000 -41.3636 -16,7697
NaOCl
0.5% 3570083 | 4.06152 .000 -47.9978 -23.4039
NaQCl
Tap water 3.85000 4.06152 963 -8.4469 16.1469
Polident® acceptabl 10817 406152 1.000 -12.1878 12.4061
e value
Ra
100% 2.33917 4.06152 997 -9.9578 14.6361
clear

vinegar




5% acstic -.06000 406152 1.000 -12.3569 12.2369

acid

0.1% -28.95750 4.06152 000 -41.2544 -16.6606

NaQCl

0.5% -35.59167 4,06152 .000 -47 8886 -23.2947

NaQCl

Tap water 3.95817 4,06152 958 -8.3378 16.2561
100% clear | acceptabl -2.23000 4,06152 .998 -14.5269 10,0669
vinegar e value

Ra

Polidente -2.33017 4,06152 997 -14.6361 0.9578

5% acetic -2.39917 4.06152 997 -14.6961 9.8978

acid

0.1% -31 .29667' 406152 .000 -43.5936 -18.9997

NaOCl

0.5% -37.93083 4.06152 .000 -50.2278 -25.6339

NaOCI

Tap water 1.62000 4.06152 1.000 -10.6769 13.9169
5% acetic acceptabl 16917 4.06152 1.000 -12.1278 12.4661
acid e value

Ra

Polident® 06000 | 4.06152 | 1.000 -12.2369 12.3569

100% 2.39917 4,06152 997 -9,8978 14.6961

clear

vinegar

0.1% -28.89750 4.06152 .000 -41,1944 -16.6006

NaOQC!




0.5% -35,53167 | 4.06152 .000 -47.8286 -23.2347

NaQCl

Tap water 401917 | 4.06152 .955 -8.2778 16.3161
0.1% acceptabl 29.06667 | 4.06152 .000 16.7697 41.3636
NaOCl e value

Ra

Polident® 28.95750 | 4.06152 000 16.6606 41.2544

100% 31.20667 | 4.06152 000 18.9997 43.5836

clear

vinegar

5% acetic 28.89750 | 4.06152 .000 16.6006 41.1944

acid

0.5% -6.63417 | 4.06152 661 -18.9311 5.6628

NaQCl

Tap water 32.91667 | 4.06152 .000 20.6197 45,2136
0.5% acceptabl 3570083 | 4.06152 .000 23.4039 47.9978
NaOClI e value

Ra

Polident® 35.59167 | 4.06152 .000 23.2947 47,8886

100% 37.93083 | 4.06152 000 25.6339 50.2278

clear

vinegar

5% acetic 35.53167 | 4.06152 000 23.2347 A7.8286

acid

0.1% 6.63417 406152 661 -5.6628 18.9311

NaQCl




Tap water 39.55083 | 4.06152 .000 27.2539 51.8478
Tap water acceptabl -3.86000 | 4.06152 .963 -16.1469 8.4469

e value

Ra

Polident® -3.95917 | 4.06152 958 -16.2561 8.3378

100% -1.62000 | 4.06152 | 1.000 -13.9169 10,6769

clear

vinegar

5% acetic 401917 | 4.06152 955 -16.3161 8.2778

acid

0.1% -32.91667 | 4.06152 .000 -45.2136 -20.6197

NaOCI

0.5% -39.55083 | 4.06152 .000 -51.8478 -27.2539

NaOCl

*. The mean difference is significant at the 0.05 level
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