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The Effect of Preprocedural Mouthrinses against COVID-19 before Acid
Etching on the Microleakage of a Resin-Based Sealant in Permanent
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5 Aim: To determine whether rinsing with preprocedural mouthrinses

= against coronavirus disease before acid etching affects resin-based sealant

& microleakage. Materials and Methods: A presented in vitro experimental

é study was performed on 15 extracted permanent third molars. Samples were
randomly allocated into five groups: Group 1—distilled water (control);
Group 2—1% hydrogen peroxide; Group 3—1.5% hydrogen peroxide; Group
4—0.5% povidone-iodine; and Group 5—1% povidone-iodine. After the teeth
were immersed in the assigned mouth rinses for 60s, they were sealed with
Concise™ white sealant. Subsequently, the teeth were thermocycled for 500
cycles, immersed in 2% methylene blue solution for 24 h, and sectioned with
two parallel cuts in the buccolingual direction. Sixty surfaces (12 surfaces in
each group) were examined for microleakage under a 40X light microscope and
scored as described by Zyskind et al. Welch’s one-way analysis of variance test
and the Games—Howell test were used to analyze the results at a significance
level of P < 0.05 for all tests. Results: The intergroup comparisons indicated
that the 0.5% povidone-iodine group and the 1% povidone-iodine group had
significantly higher microleakage compared with the control group. The 1%
and 1.5% hydrogen peroxide groups demonstrated no significant difference
in mean microleakage scores compared with the control group. There was no
significant difference between the povidone groups and the hydrogen peroxide
groups. Conclusions: Preprocedural rinsing with 0.5% and 1% povidone-iodine
before acid etching caused higher microleakage of resin-based sealant, while
hydrogen peroxide rinsing gave comparable microleakage compared with the
control group.
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GRAPHICAL ABSTRACT

The effect of preprocedural mouthrinses against COVID-19 prior to acid etching on the microleakage of
a resin-based sealant in permanent molars.

* The 0.5% and 1% povidone iodine groups caused higher microleakage than the control group.
* The 1% and 1.5% hydrogen peroxide groups gave same microleakage as the control group.
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INTRODUCTION

C oronavirus disease (COVID-19) caused by the
severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) can be transmitted by the infected
secretions or droplets from a contaminated person.!!
Salivary glands can act as a virus reservoir, which can be
found in patients’ saliva droplets, especially in the early
infection period.” In dentistry, dentists and their teams
are exposed to a very high quantity of contaminated
spray from dental instruments.*# Therefore, dentists
are among the most at-risk healthcare providers due to
the higher risk of being exposed to infected aerosols.*!

Preprocedural mouthrinses can reduce the SARS-
CoV-2 viral load and minimize the cross-infection risk
when providing dental procedures.! Chlorhexidine is
an antimicrobial mouthrinse, which has bactericidal
and virucidal effects.”® Nevertheless, some studies
stated that chlorhexidine cannot effectively reduce
the SARS-CoV-2 viral load.’!'”l The adverse effects of
chlorhexidine are tooth pigmentation and change in
taste sensation.!!!2l Besides, cetylpyridinium chloride
(CPC) is recently used in medical mouthwashes and
antiseptic products at 0.02%-0.075% concentration.”
It acts by interfering with the lipid components on
the surface of bacteria, disrupting the integrity of the
viral envelope.”3!¥ Limited research has demonstrated
that CPC exhibits virucidal activity against SARS-
CoV-2.*19 Tooth pigmentation and change in taste
sensation are also adverse effects of CPC." The

oxidizing mouthwashes, which contain povidone-
iodine and hydrogen peroxide, are recommended
for reducing the viral load in the oral mucosa and
salivary glands, including transmission potency.”!
Moreover, World Health Organization'”! and several
international guidelines®!>!81 for dental procedures
during the COVID-19 pandemic have recommended
the use of hydrogen peroxide and povidone-iodine for
preprocedural mouthwashes. In addition, povidone-
iodine and hydrogen peroxide mouthrinses were
widely used to study the results of reducing COVID-
19 infection.®®? Several studies recommended
povidone-iodine, a broad-spectrum microbicide,
which can inactivate fungi, bacteria, and several types
of viruses.?'??l Studies demonstrated that povidone-
iodine gargle and mouthrinse products at 1%10-22-24
and 0.5%"192526 concentration reduced SARS-CoV-2
levels. It has the highest virucidal activity among other
several antiseptics followed by hydrogen peroxide.?*2"-28
Hydrogen peroxide is also known as a bactericidal
oxidizer and is effective against viral infections. Several
studies recommended using 1%®3% and 1.5%l7%!
hydrogen peroxide mouthrinses that were effective as a
virucidal agent against COVID-19.

Sealants are a physical barrier that can protect from
bacterial access into the pits and fissures. Compared
with the nonuse of sealants®! or the application of
fluoride varnishes,*? sealants are effective in preventing
and arresting pit and fissure carious lesions in primary
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and permanent molars. The poor marginal sealing of
the sealant is the most important factor that fails sealant
therapy.** Sealant microleakage leads to bacteria and
fluid penetration, which is a cause of caries progression
under a sealant.?”

In May 2023, the World Health Organization
announced that COVID-19 has become a persistent
health challenge and no longer qualifies as a public
health emergency of international concern. However,
preprocedural mouthrinses still play an important role
in reducing bacterial and viral infection and their use
should not be abandoned.

To the best of our knowledge, there is no report
concerning the impact of the preprocedural use
of these mouthrinses against COVID-19 on resin-
sealant microleakage. Consequently, the purpose
of this study was to determine whether rinsing with
preprocedural mouthrinses against COVID-19 before
acid etching affects the microleakage of a resin-based
sealant.

MATERIALS AND METHODS

SAMPLE SIZE CALCULATION

The sample size calculation was derived from a pilot
study using the standard deviation and the number
of intervention and control groups in this study.
The calculation used one-way analysis of variance
(ANOVA) by nQuery Advisor program version
6.01 with 0.05 significance level («) and 80% power.
The calculated sample size was at least 11 surfaces
per group. The final sample size was 60 surfaces (5
groups of 12 surfaces each). This study protocol
was reviewed and certified for exemption by the
Institutional Review Board due to unidentifiable and
anonymized data.

MOUTHRINSES PREPARATION

The mouthrinses used in this study are presented in
Table 1.

* Hydrogen peroxide mouthrinses were prepared
by the Faculty of Dentistry, Mahidol University,
Bangkok, Thailand, at 1% and 1.5% concentrations.

* Povidone-iodine mouthrinses were prepared from a
commercially available solution (70 mg/mL) in two
concentrations by a single operator.

o 0.5% povidone-iodine mouthrinse: Dilute 2mL
commercially available povidone-iodine solution
(70mg/mL) in 26 mL sterile water.

° 1% povidone-iodine mouthrinse: Dilute SmL
commercially available povidone-iodine solution
(70mg/mL) in 30mL sterile water.

Table 1: Preprocedural mouthrinses against COVID-19
used in this study

Materials Composition Manufacturing
company

1 1% 1% hydrogen Faculty of Dentistry,
hydrogen peroxide, Mahidol University,
peroxide strawberry Bangkok, Thailand
mouthrinse flavoring agent

2 1.5% 1.5% hydrogen Faculty of Dentistry,
hydrogen peroxide, Mabhidol University
peroxide strawberry
mouthrinse flavoring agent

3 Povidone- Povidone- Betadine, Thai Meiji,
iodine iodine 70 mg/ Pharmaceutical
mouthrinse mL Co., Ltd., Bangkok,

Thailand

SPECIMEN PREPARATION

Fifteen extracted permanent third molars were stored in a
0.1% thymol solution at room temperature for no longer
than 2 months. Teeth with dental caries, a crack line,
fluorosis, or restoration were excluded from this study.
Calculus and soft tissue remnants were removed using an
ultrasonic scaler and a pumice slurry with a rubber cup.

The teeth were allocated into five groups by simple
random sampling using the lottery method. Each
group received different mouthrinse treatments:
Group 1 (Control group): immersed in distilled water.
Group 2: immersed in 1% hydrogen peroxide. Group
3: immersed in 1.5% hydrogen peroxide. Group 4:
immersed in 0.5% povidone-iodine. Group 5: immersed
in 1% povidone-iodine, for 60s in all groups.

After the teeth were immersed in their assigned
mouthrinses, the occlusal surfaces were cleaned by
pumice slurry for 15s, washed and dried with a triple
syringe for 15s, etched with 37% phosphoric acid
etchant gel (Scotchbond Multi-purpose Etchant,
3IM™ ESPE™, Saint Paul, MN, USA) for 15s, the
acid was completely rinsed off, and dried. Concise™
white sealant (3M™ ESPE™) was applied by a Dycal
carrier and explorer and light cured for 20s. The light
intensity was controlled within 1200 mw/cm?® + 10%.
The teeth were treated by a single, blinded operator.
Moreover, all interfaces were checked for any bubbles,
porosities, or bonding defects under a light microscope
at 40X magnification (Nikon® Model Eclipse E400
POL, Tokyo, Japan). Teeth with leakage or sealant
defects were excluded. The remaining teeth were stored
in distilled water for 24 h.

THERMOCYCLING AND DYE IMMERSION

The teeth were thermocycled in water for 500 cycles at
a temperature of 5°C + 2°C and 55°C * 2°C with a
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Figure 1: The sealed tooth was sectioned with two parallel cuts in
the buccolingual direction and four surfaces from each tooth were
used to determine the microleakage scores

dwell time of 30sP+37 (Thermocycling machine, Model
TC400, King Mongkut’s Institute of Technology
Ladkrabang, Bangkok, Thailand). After thermocycling,
the surfaces of the teeth were coated with two layers
of nail varnish by leaving 1 mm around the peripheral
area of the sealant. Moreover, the roots were covered
by sticky wax preventing the dye from penetrating the
teeth.”® The teeth were immersed in 2% methylene
blue solution for 24 h to allow dye penetration into the
space between the sealants and tooth surfaces.*>*% The
teeth were rinsed with distilled water and let dry. Two
parallel cuts were made in the buccolingual direction
[Figure 1] through the mesial and distal pit of the
crowns using a slow-speed saw (Accutom-50, Struers,
Ballerup, Denmark), whereas copious water spray was
applied. After sectioning, four surfaces per tooth were
evaluated under a polarizing light microscope (Nikon®
Model Eclipse E400 POL) at 40X magnification and
photographed (Nikon Coolpix 900, Tokyo, Japan).*3)

MICROLEAKAGE EVALUATION

The images were evaluated with Image Pro® Plus (Media
Cybernetics, Rockville, MD). The system described in
Zyskind et al.*V was used to score the dye penetration
for each surface [Figure 2].

For the intra-examiner reliability, 20% (12 surfaces) of
the samples were randomly selected and re-examined
by the same examiner under the same conditions. The
intra-examiner reliability was tested with the intra-class
correlation coefficient.

Figure 2: The system in Zyskind ez a/*" (adapted from
Rirattanapong et al. 2013).51 (A and C) The length of sealant
tooth interface (mm). (B and D) the length of dye penetration
(mm). Scoring for microleakage = B + D/A + C

STATISTICAL ANALYSIS

The microleakage score data were calculated and
analyzed for normality using the Shapiro—Wilk test. The
homogeneity of variance was tested with the Levene
statistic test. Welch’s one-way ANOVA test was used to
compare the mean microleakage value among the five
groups. The Games—Howell test was used for intergroup
comparisons. The significance level was set at 0.05 for all
tests. The Statistical Package for Social Sciences (SPSS),
version 21.0 for Windows (IBM, Armonk, NY, USA)
was used for statistical analysis.

RESuLTS

The mean microleakage score and standard deviation
in each group of mouthrinses are presented in Table 2.
The dye penetration images in each group are seen in
Figure 3.

The intra-class correlation coefficient demonstrated
that the intra-examiner reliability in scoring was
0.997. A significant difference in mean microleakage
score was found among groups (P < 0.001). The
multiple comparisons revealed that the 0.5% povidone-
iodine group and the 1% povidone-iodine group had
significantly higher microleakage compared with the
control group (P = 0.002 and 0.003, respectively). The
1% and 1.5% hydrogen peroxide groups demonstrated
no significant difference in mean microleakage score
compared with the control group (P = 0.127 and
0.274, respectively). Moreover, there was no significant
difference between the povidone groups and the
hydrogen peroxide groups (P > 0.05).

DiscussioN

This study demonstrated the effect of preprocedural
mouthrinsesagainst COVID-19 onthemicroleakage of
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Table 2: Mean microleakage scores of the resin-based sealant pretreated with five different mouth rinses before acid etching

Treatment
Control (Distilled 1% H,0, 60s 1.5% H,0, 60s 0.5% PI160s 1% PI1 60s (N
water) 60s (N = 12) (N=12) (N=12) (N=12) =12)
Microleakage 0.1825+0.1371° 0.460 £ 0.3469 0.4333£0.3901® .6142+0.2816° 0.605+0.2966°

score: Mean = SD

Same lowercase letter indicates no significant difference between each treatment group

(P> 0.05)

SeE P

o A g 500 um
N g R

Figure 3: Dye penetration: Images obtained using a light microscope at 40X. (A) Group 1:control group (distilled water). (B) Group 2: 1%
hydrogen peroxide. (C) Group 3: 1.5% hydrogen peroxide. (D) Group 4: 1% povidone-iodine. (E) Group 5: 1.5% povidone-iodine

aresin-based sealant in permanent teeth. Significantly
increased resin-based sealant microleakage was found
when the molars were pretreated with 0.5% and 1%
povidone-iodine mouthrinses before acid etching.
The enamel interface that was preprocedurally
rinsed with povidone-iodine likely had less resin tag
formation.®” Moreover, the pH of the 0.5% and 1%
povidone-iodine used in this study was 2.85 and 2.63,
respectively. One study quantified the mineral loss on
the enamel surface after using 7.5% w/v povidone-
iodine for 24h compared with the control group.®?
The mineral loss was seen as a white spot-like lesion
on the enamel.*?

When using hydrogen peroxide mouthrinses, the
microleakage values were higher than the control
group, however, the difference was not significant.
This might be due to short resin tags on the
connection interface.*” Furthermore, the hydrogen
peroxide groups might have residual oxygen ions on
the tooth surfaces.*>*! Some studies have shown that
free radicals alter the minerals and proteins of the
enamel surface, which reduces adhesion.*! However,
the phosphoric acid in the etch and rinse system may
reduce the residual oxygen, which can hamper resin

polymerization.*>4! Moreover, the pH of the 1% and
1.5% hydrogen peroxide in this study was 5.28 and 5.19,
respectively. In this study, the pH of povidone-iodine
and hydrogen peroxide groups show acid properties.
Consequently, they might cause demineralization of
the enamel surface after rinsing. An in vitro study
found that caries or demineralized areas located in
fissures and extending to adjacent enamel surfaces
had significantly more microleakage than sound
enamel.##¥ In addition, an in vitro study found that
etched enamel, after rinsing with povidone-iodine and
hydrogen peroxide, exhibited a lesser etching depth
and shallower porosities compared to the control
group.™ The scanning electron microscopic images of
the enamel surface revealed a honeycomb appearance
and a limited quantity of shallow porosities on the
etched enamel surface in both groups.” It might affect
the adhesion of sealant, which causes microleakage in
the povidone-iodine and hydrogen peroxide groups.

Although there were different concentrations in the
povidone-iodine mouthrinse or the hydrogen peroxide
mouthrinse, the different concentrations were very
small and the pH values were similar in each type of
mouthrinse. Thus, there was no significant difference in
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microleakage between the two different concentrations
in each type of mouthrinse.

The determination of the sample size for this study
was derived from a pilot study, using the standard
deviation and considering the number of participants
in the intervention and control groups because there
is no previous report that evaluated the effect of
preprocedural mouthrines against COVID-19 on
microleakage of a resin-based sealant.

Microleakage can be evaluated using clinical and
laboratory methods. However, laboratory studies are
widely and easily used. Various laboratory methods are
used to evaluate the microleakage in dental restorations,
such as radioactive isotopes,** dye penetration,Bs3-33
confocal laser scanning microscopy,?>* optical
coherence tomography,¥ and glucose leakage method.®
Dye penetration has many advantages over the other
techniques. It is a highly feasible and easy method with
no reaction chemical .’ Many different dye solutions
are used, such as 0.5% basic fuchsin,”? 50% silver
nitrate,”¥ and 2% methylene blue.’® Additionally, the
size of the dye particles is smaller than that of bacteria
and comparable with the size of bacterial endotoxin.B¥
In our study, 2% methylene blue was used to estimate the
microleakage estimation because it is easily visualized and
provides a good contrast with the surrounding tissue in
the image.*®*>! For microleakage scoring, this study used
the system in Zyskind ef al*! due to the suggestion that
evaluating the percentage of dye penetration between
the enamel and sealant interface would be more accurate
than using numerical or dichotomous scales.?"*

The limitation of an in vitro study is that it cannot
imitate the oral environment due to lacking several
factors, such as saliva, pH cycling, and occlusal force.
Furthermore, in vivo studies should be performed
to evaluate the preprocedural mouthrinses effect
on microleakage or the retention of resin-sealant.
Different antiseptic mouthrinses might affect the resin-
sealant procedure or properties of resin restoration so
they should also be investigated.

CONCLUSION

Preprocedural rinsing with 0.5% and 1% povidone-
iodine before acid etching caused higher resin-based
sealant microleakage, whereas hydrogen peroxide
rinsing presented comparable microleakage compared
with the control group.

ACKNOWLEDGEMENTS
Nil.

FINANCIAL SUPPORT AND SPONSORSHIP
No funds were received.

CONFLICTS OF INTEREST
There are no conflicts of interest.

AUTHORS CONTRIBUTIONS

All authors contributed to the study concepts,
design, and manuscript review. SU: Literature search,
Experimental studies, Data acquisition, Statistical
analysis. SU and VY: Manuscript preparation and
editing.

ETHicAL PoLicY AND INsTITUTIONAL REVIEW BOARD STATEMENT

This study protocol was reviewed and certified of
exemption by Institutional Review Board, Faculty
of Dentistry and Faculty of Pharmacy, Mahidol
University, Bangkok, Thailand (Research code:
MU-DT/PY-IRB 2022/032.0706).

PATIENT DECLARATION OF CONSENT
Not applicable.

DATA AVAILABILITY STATEMENT

The data used to support the findings of this study are
included within the article.

REFERENCES

1.  World Health Organization. Transmission of SARS-CoV-2:
Implications for Infection Prevention Precautions [Internet].
2020.  Available from: https://www.who.int/news-room/
commentaries/detail/transmission-of-sars-cov-2-implications-
for-infection-prevention-precautions. [Last accessed on 2024
Feb 18].

2. SongJ, LiY, Huang X, Chen Z, Li Y, Liu C, et al. Systematic
analysis of ACE2 and TMPRSS2 expression in salivary glands
reveals underlying transmission mechanism caused by SARS-
CoV-2. J Med Virol 2020;92:2556-66.

3. GeZY, Yang LM, Xia JJ, Fu XH, Zhang YZ. Possible aerosol
transmission of COVID-19 and special precautions in dentistry.
J Zhejiang Univ Sci B 2020;21:361-8.

4. Melzow F, Mertens S, Todorov H, Groneberg DA, Paris S,
Gerber A. Aerosol exposure of staff during dental treatments:
A model study. BMC Oral Health 2022;22:128.

5. Raghunath N, Meenakshi S, Sreeshyla H, Priyanka N. Aerosols
in dental practice - A neglected infectious vector. Br Microbiol
Res J 2016;14:1-8.

6. Vergara-Buenaventura A, Castro-Ruiz C. Use of mouthwashes
against COVID-19 in dentistry. Br J Oral Maxillofac Surg
2020;58:924-7.

7. Chen MH, Chang PC. The effectiveness of mouthwash against
SARS-CoV-2 infection: A review of scientific and clinical
evidence. J] Formos Med Assoc 2022;121:879-85.

8. Chumpitaz-Cerrate V, Chavez-Rimache L, Ruiz-Ramirez E,
Franco-Quino C, Erazo-Paredes C. Evaluation of current
evidence on the use of oral antiseptics against SARS-
CoV-2: A narrative review. J Int Soc Prev Community Dent
2022;12:488-99.

Journal of International Society of Preventive and Community Dentistry | Volume 14 | Issue 2 | March-April 2024



Ungkul, et al.: Effect of rinses against COVID-19 on sealant microleakage

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission
routes of 2019-nCoV and controls in dental practice. Int J Oral
Sci 2020;12:9.

Ebrahimi T, Shamshiri AR, Alebouyeh M, Mohebbi SZ.
Effectiveness of mouthwashes on reducing SARS-CoV-2 viral
load in oral cavity: A systematic review and meta-analysis.
BMC Oral Health 2023;23:443.

Moosavi MS, Aminishakib P, Ansari M. Antiviral mouthwashes:
Possible benefit for COVID-19 with evidence-based approach. J
Oral Microbiol 2020;12:1794363.

Testori T, Wang HL, Basso M, Bordini G, Dian A, Vitelli
C, et al. COVID-19 and oral surgery: A narrative review
of preoperative mouth rinses. Acta Stomatol Croat
2020;54:431-41.

Bané-Polo M, Martinez-Gil L, Sanchez Del Pino MM,
Massoli A, Mingarro I, Léon R, et al. Cetylpyridinium chloride
promotes disaggregation of SARS-CoV-2 virus-like particles. J
Oral Microbiol 2022;14:2030094.

Seneviratne CJ, Balan P, Ko KKK, Udawatte NS, Lai D, Ng
DHL, et al. Efficacy of commercial mouth-rinses on SARS-
CoV-2 viral load in saliva: Randomized control trial in
Singapore. Infection 2021;49:305-11.

Eduardo FP, Corréa L, Heller D, Daep CA, Benitez C,
Malheiros Z, et al. Salivary SARS-CoV-2 load reduction with
mouthwash use: A randomized pilot clinical trial. Heliyon
2021;7:e07346.

Ferrer MD, Barrueco AS, Martinez-Beneyto Y, Mateos-
Moreno MYV, Ausina-Marquez V, Garcia-Vazquez E, et al.
Clinical evaluation of antiseptic mouth rinses to reduce salivary
load of SARS-CoV-2. Sci Rep 2021;11:24392.

World Health Organization. Considerations for the provision
of essential oral health services in the context of COVID-19
[Internet]. 2020. Available from: https:/iris.who.int/bitstream/
handle/10665/333625/WHO-2019-nCoV-Oral_health-2020.1-
eng.pdf?sequence=1. [Last accessed on 18 Feb 2024].
Australian Dental Association. Risk Management Principles
for Dentistry During the COVID-19 Pandemic [Internet].
2023. Available from: file:///C:/Users/acer/Downloads/ADA_
Covid-19-Portal_Risk-management-principles-for-dentistry.
pdf.

Tadakamadla J, Boccalari E, Rathore V, Dolci C, Tartaglia
GM, Tadakamadla SK. In vitro studies evaluating the efficacy
of mouth rinses on Sars-Cov-2: A systematic review. J Infect
Public Health 2021;14:1179-85.

Sbricoli L, Schiavon L, Brunello G, Brun P, Becker K, Sivolella
S. Efficacy of different mouthwashes against COVID-19: A
systematic review and network meta-analysis. Jpn Dent Sci Rev
2023;59:334-56.

Chopra A, Sivaraman K, Radhakrishnan R, Balakrishnan
D, Narayana A. Can povidone iodine gargle/mouthrinse
inactivate SARS-CoV-2 and decrease the risk of nosocomial
and community transmission during the COVID-19
pandemic? An evidence-based update. Jpn Dent Sci Rev
2021;57:39-45.

Anderson DE, Sivalingam V, Kang AEZ, Ananthanarayanan
A, Arumugam H, Jenkins TM, et al. Povidone-iodine
demonstrates rapid in vitro virucidal activity against SARS-
CoV-2, The virus causing COVID-19 Disease. Infect Dis Ther
2020;9:669-75.

Bidra AS, Pelletier JS, Westover JB, Frank S, Brown SM,
Tessema B. Comparison of in vitro inactivation of SARS CoV-2
with hydrogen peroxide and povidone-iodine oral antiseptic
rinses. J Prosthodont 2020;29:599-603.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Hassandarvish P, Tiong V, Mohamed NA, Arumugam H,
Ananthanarayanan A, Qasuri M, et al. In vitro virucidal
activity of povidone iodine gargle and mouthwash against
SARS-CoV-2: Implications for dental practice. Br Dent J
2020;229:1-4.

Shet MWJ, Hong RID, Cataldo M, Bhaskar S. In vitro
inactivation of SARS-CoV-2 using a povidone-iodine oral
rinse. BMC Oral Health 2022;22:47.

Bidra AS, Pelletier JS, Westover JB, Frank S, Brown SM,
Tessema B. Rapid in-vitro inactivation of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) using
povidone-iodine oral antiseptic rinse. J Prosthodont
2020;29:529-33.

Frank S, Capriotti J, Brown SM, Tessema B. Povidone-iodine
use in sinonasal and oral cavities: A review of safety in the
COVID-19 era. Ear Nose Throat J 2020;99:586-93.

Meister TL, Briiggemann Y, Todt D, Conzelmann C, Miiller JA,
GroB3 R, et al. Virucidal efficacy of different oral rinses against
severe acute respiratory syndrome coronavirus 2. J Infect Dis
2020;222:1289-92.

Burgos-Ramos E, Urbieta IR, Rodriguez D. Is hydrogen
peroxide an effective mouthwash for reducing the viral load of
SARS-CoV-2 in dental clinics? Saudi Dent J 2022;34:237-42.
Ghasemi SNS, Heidari A, James HJ, Karimi-Galougahi
M, Raygani N, et al. Reduction in SARS-CoV-2 oral viral
load with prophylactic mouth rinse. Eur J Gen Dent
2022;11:94-101.

Ahovuo-Saloranta A, Forss H, Walsh T, Hiiri A, Nordblad
A, Mikeld M, et al. Sealants for preventing dental decay
in the permanent teeth. Cochrane Database Syst Rev
2017;7:CD001830.

Wright JT, Tampi MP, Graham L, Estrich C, Crall JJ, Fontana
M, et al. Sealants for preventing and arresting pit-and-fissure
occlusal caries in primary and permanent molars: A systematic
review of randomized controlled trials-a report of the American
Dental Association and the American Academy of Pediatric
Dentistry. ] Am Dent Assoc 2016;147:631-645.¢18.
Rahimian-Imam S, Ramazani N, Fayazi MR. Marginal
microleakage of conventional fissure sealants and self-adhering
flowable composite as fissure sealant in permanent teeth. J Dent
(Tehran) 2015;12:430-5.

Algarni M, Elkwatehy W. Microleakage of different pit and
fissure sealants. Int J Dent Oral Sci 2017;4:532-6.

Prabakar J, Indiran MA, Kumar P, Dooraikannan S,
Jeevanandan G. Microleakage Assessment of two different pit
and fissure sealants: A comparative confocal laser scanning
microscopy study. Int J Clin Pediatr Dent 2020;13:S29-33.
World Health Organization. Statement on the Fifteenth Meeting
of the IHR (2005) Emergency Committee on the COVID-19
Pandemic [Internet]. 2023. Available from: https://www.who.int/
news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-
international-health-regulations-(2005)-emergency-committee-
regarding-the-coronavirus-disease-(covid-19)-pandemic.  [Last
accessed on 18th Feb 2024].

German-Cecilia C, Gallego Reyes SM, Pérez Silva A, Serna
Munoz C, Ortiz-Ruiz AJ. Microleakage of conventional
light-cure resin-based fissure sealant and resin-modified glass
ionomer sealant after application of a fluoride varnish on
demineralized enamel. PLoS One 2018;13:€0208856.

Butail A, Dua P, Mangla R, Saini S, Chauhan A, Rana S.
Evaluation of marginal microleakage and depth of penetration
of different materials used as pit and fissure sealants: An in
vitro study. Int J Clin Pediatr Dent 2020;13:38-42.

Journal of International Society of Preventive and Community Dentistry | Volume 14 | Issue 2 | March-April 2024 @



Ungkul, et al.: Effect of rinses against COVID-19 on sealant microleakage

39.

40.

41.

42.

43.
44,

45.

46.

47.
48.
49.

50.

Rirattanapong P, Vongsavan K, Surarit R. Microleakage of
two fluoride-releasing sealants when applied following saliva
contamination. Southeast Asian J Trop Med Public Health
2013;44:931-4.

Babaji P, Vaid S, Deep S, Mishra S, Srivastava M, Manjooran
T. In vitro evaluation of shear bond strength and microleakage
of different pit and fissure sealants. J Int Soc Prev Community
Dent 2016;6:S111-5.

Zyskind D, Zyskind K, Hirschfeld Z, Fuks AB. Effect of
etching on leakage of sealants placed after air abrasion. Pediatr
Dent 1998;20:25-7.

Ozduman ZC, Oglakci B, Dogan M, Deger C, Eliguzeloglu
Dalkilic E. How does antiseptic mouthwashes against SARS-
COV-2 affect the bond strength of universal adhesive to
enamel? Microsc Res Tech 2022:85:1199-208.

Amaechi BT, Higham SM, Edgar WM. Efficacy of sterilisation
methods and their effect on enamel demineralisation. Caries
Res 1998;32:441-6.

Brookes Z, McGrath C, McCullough M. Antimicrobial
mouthwashes: An overview of mechanisms-what do we still
need to know? Int Dent J 2023;73:S64-8.

Mirhashemi AH, Bahrami R. The effect of recommended
mouthwashes on the shear bond strength of orthodontic
brackets during the Covid-19 pandemic: An in vitro study.
Front Dent 2023;20:42.

Topcu FT, Erdemir U, Ozel E, Tiryaki M, Oktay EA, Yildiz E.
Influence of bleaching regimen and time elapsed on microtensile
bond strength of resin composite to enamel. Contemp Clin
Dent 2017;8:451-8.

Celiberti P, Lussi A. Penetration ability and microleakage of a
fissure sealant applied on artificial and natural enamel fissure
caries. J Dent 2007;35:59-67.

Desai H, Stewart CA, Finer Y. Minimally invasive therapies
for the management of dental caries-A literature review. Dent J
(Basel) 2021;9:147. Doi: 10.3390/dj9120147

Siadat H, Arshad M, Mahgoli HA, Fallahi B. Microleakage
evaluation at implant-abutment interface using radiotracer
technique. J Dent (Tehran) 2016;13:176-83.

Neves P, Pires A, Marto C, Amaro I, Coelho A, Sousa J, et
al. Evaluation of microleakage of a new bioactive material for

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

restoration of posterior teeth: An in vitro radioactive model.
Applied Sciences 2022;12:11827.

Chakraborty M, Singh A, Vadavadagi SV, Kumari A,
Prasad RS, Anand A. Evaluation of microleakage using dye-
penetration method in three different composite resin core
build-up materials: An in vitro study. J Contemp Dent Pract
2022;23:61-5.

Hoseinifar R, Mofidi M, Malekhoseini N. The effect of
occlusal loading on gingival microleakage of bulk fill
composites compared with a conventional composite. J Dent
2020;21:87-94.

Alshehri N, Aljamhan A, Bin-Shuwaish M. The effects of
amalgam contamination and different surface modifications
on microleakage of dentin bonded to bulk fill composite
when using different adhesive protocols. BMC Oral Health
2022;22:186.

Sengar EV, Mulay S, Beri L, Gupta A, Almohareb T,
Binalrimal S, et al. Comparative evaluation of microleakage of
flowable composite resin using etch and rinse, self-etch adhesive
systems, and self-adhesive flowable composite resin in class V
cavities: Confocal laser microscopic study. Materials (Basel)
2022;15:4963. Doi: 10.3390/mal5144963

El-Basha E. Assessment of composite leakage using optical
coherence tomography: A systematic review. Adv Clin Exp
Dent 2020;1:19-32.

Wuersching SN, Moser L, Obermeier KT, Kollmuss M.
Microleakage of restorative materials used for temporization
of endodontic access cavities. J Clin Med 2023;12:4762.

Alani AH, Toh CG. Detection of microleakage around dental
restorations: A review. Oper Dent 1997;22:173-85.

AlHabdan A. Review of microleakage evaluation tools. J Int
Oral Health 2017;9:141-5.

Patil HP, Winnier JJ. Comparative evaluation of microleakage
in Class II cavity in primary molars restored with glass ionomer
cement, zirconomer, and cention N using stereomicroscope: An
in vitro study. Avicenna J Dent Res 2021;13:6-12.

Gorseta K, Borzabadi-Farahani A, Vrazic T, Glavina D. An
in-vitro analysis of microleakage of self-adhesive fissure sealant
vs. conventional and GIC fissure sealants. Dent J (Basel)
2019;7:32. Doi: 10.3390/dj7020032.

Journal of International Society of Preventive and Community Dentistry | Volume 14 | Issue 2 | March-April 2024



