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Abstract

Background : According to World Health Organization, sealing pit and fissures of teeth is one of the most
efficient, least invasive ways to completely protect the tooth from carious phenomenon on the occlusal
surface. Testing in vitro is essential for quickly delivering the knowledge required about the effectiveness of
more recent sealant brands. Consequently, the current study aimed to assess as well as contrast viscosity and
resin tag length on permanent molars of conventional and hydrophilic sealants.

Materials and Methods : A sample of extracted third molars, twenty in number, were split to form two groups
at random, one receiving conventionally used sealant (Clinpro 3M ESPE), and the other receiving hydrophilic
sealant (UltraSeal XT Hydro). The occlusal surface of each tooth underwent an acid etchant pretreatment
before the appropriate sealants were applied. Afterwards thermocycling and longitudinal sectioning were
applied to both groups. For the purpose of measuring the length of the resin tag, A scanning electron
microscope (SEM) was used to examine the sectioned tooth specimens. Viscosities were determined using an
Anton Paar viscometer. The variation between the the average resin tag length of sealants from Groups | and
I1 was compared using an independent t-test.

Results : When compared to Group | (7.49+/- 0.94m), Group Il's mean resin tag length was found to be longer
(10.07+/- 1.01m), and this difference was statistically significant (P = 0.001). Groups | and Il were found to
have viscosities of 0.8 megaPascal (MPa) and 0.6 MPa, respectively.

Conclusion : On the basis of the investigation's findings, it can be established that sealants belonging to Group
Il generated resin tags of sufficient length and had lower viscosities than Group | sealants. Thus, a hydrophilic
sealant outperformed a conventional sealant in terms of performance.
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INTRODUCTION

The occlusal surfaces of primary and permanent posterior teeth, especially,pits and fissures frequently harbor
dental carious diseases and cavities. According to the literature,pits and fissures are the source of around 90%
of carious lesions(1). Pit and fissure sealants are regarded by the World Health Organization as the key
preventive measure, one of the most potent and less intrusive tools accessible to guarantee complete
protection and preservation from the carious phenomenon(2). From the perspective of secondary prevention,
there is substantiation suggesting sealants can slow the growth of non cavitated carious lesions.(3)

The sealant material specifically must possess a substantial degree of wettability and a degree of viscosity in
terms of chemical and physical properties to facilitate penetration into the micro - cracks of the etched
enamel(4).The "coefficient of penetration" used to describe this attribute is directly related to the surface
tension of the liquid and indirectly proportional to the material's inherent viscosity(5).So, it is obvious that a
sealant's coefficient of penetration would increase with decreasing viscosity, which will also increase
retention and efficacy. Pit and fissure sealants made of resin are retained by the resin and enamel
micromechanical interlocking. The penetration of resin into the resin tags that create porous enamel is what
mechanically holds the sealant in place(6). Length of the resin tag and the penetration of sealants are both
influenced by the viscosity of the sealant. This calls for the justification for the current investigation.

Newer varieties of pit and fissure sealants are still being developed in spite of the paucity of information
concerning the microleakage characteristics of such materials.Laboratory in vitro testing are essential for
quickly delivering the information required about the effectiveness of new goods(7). Despite the fact that only
a few in vitro studies also looked at the penetration capacity (resin tag) property of Clinpro 3M ESPE sealant
in comparison with other sealant materials, no correlative research has been conducted contrasting the
viscosity and length of the resin tag of the above mentioned pit and fissure sealants. As a result, the current
investigation’s objective was to assess and contrast resin tag length and viscosity on permanent molars of
conventional and hydrophilic sealants.

MATERIALS AND METHODS

An experimental randomized in vitro research was conducted to compare two distinct pit and fissure sealants.
Using the G*Power 3.1.2 programme, sample size estimation was done referring to the research (2, 8). As a
result, the sample size was determined to be ten teeth for each group for a total of 20 samples.

The Institutional Ethics Committee granted ethical approval. A third party not associated with the study
created the assignment schedule using block randomization which was generated by a computer ,the block
size being five, well in advance.Each block contained two letters and all the molars were separated into two
different groups, each of which had ten molars (A, B). The present study examined Group | which is the
sealant that is conventionally used(Clinpro 3M ESPE), and Group Il, a hydrophilic sealant (UltraSeal XT
Hydro).

In this investigation, human third molar teeth that had recently undergone orthodontic or surgical extraction
were employed. Only teeth with its occlusal surface intact were included in the study. Teeth which had
developmental defects and occlusal surface caries were excluded from the study.

After soaking the teeth in 5% sodium hypochlorite, they were cleaned. Calculus and residual periodontal
tissue were eliminated. Following that, cavities and any other potential fissures or flaws were microscopically
inspected on all of the teeth. Specimens that didn't meet the requirements for inclusion were discarded, while
those that did were kept in a solution of 10% formalin pending later use.SEM was utilized for measuring resin
tags, and sealants' viscosity was measured with Anton Paar viscometer.The teeth's occlusal surfaces were
treated with 37% orthophosphoric acid for 30 seconds, followed by a water rinse. After that, the teeth were
made to dry with a gentle air stream that was oil free to provide the enamel's characteristic icy white
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chalkiness for the Clinpro 3M ESPE sealer (Group I). The normal drab, frosty characteristic of the etched
surface is not preferred with UltraSeal XT Hydro (Group II). Instead, the surface must be just barely damp
,softly dry exhibiting a glossy appearance. Following this, the sealant was applied and allowed to cure for
about 30 seconds.

Following that, 500 cycles of thermocycling with dwell time set at 30 s were performed on both groups at a
temperature ranging from 5°C-55°C. With a diamond wheel with a thickness of 0.02 mm, all of the molars
were longitudinally sectioned through the center of the sealant in a mesiodistal direction. The teeth were then
divided into sections, and the root portion was removed. A carbide stone was used to polish the tooth
portions.After application of 37% phosphoric acid for a time of 15 seconds to etch away any enamel mineral
components not covered by sealants, the polished pieces were cleaned and kept in distilled water. Using the
heat lamp, the tooth parts were fully dried. On brass rings, tooth specimens were mounted using carbon-based
nonconductor tape. The regions where no scanning was required were then subjected to this.

These mountings were then subjected to hoover evaporation at 200-300 for 30 min inside an ion—sputtering
system. The sections that had been subjected to gold-sputtering were then put inside a SEM with a capacity of
20 kV, and pictures of them were taken. The lengths of the resin tags were then determined. Each
photograph's average was calculated.

By means of dilution of the sealant with methyl methacrylate monomer liquid, the viscosity was evaluated.
Then, the viscosity of the liquid monomer was assessed. The liquid was put in the Lovis 2000 M, DMA 5000
M, and Anton Paar sample holders of the viscometers. Drawn from its bottle, 0.5 ml of the sealant is diluted
with 5 ml of methyl methacrylate. A syringe was used to transfer the necessary amount of liquid (about 1 ml),
and caution was taken to avoid the bubble formation in the tube to avoid measuring inaccuracies. The
capillary had a diameter of 1.59 mm and an inaccuracy of 0.01% within this range of viscosity values. The
sealant was carefully monitored to ensure that there was little light exposure.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) programme was used to evaluate the data once they
had been entered into a Microsoft Excel spreadsheet. (IBM SPSS Statistics,Version 20.0, Armonk, NY: IBM
Corp).The data were presented and summarised using descriptive statistics. To check whether the dataset is
normal, the Shapiro-Wilk test was put to use. To contrast the variation in mean resin tag length across the two
groups, an independent t-test was utilised. The cutoff point for statistical significance was fixed at P 0.05.

RESULTS

Table 1 displays the resin tag length values for each sample. According to Table 2, the mean difference
between the two groups was 2.58, with a t-value of 5.88. The mean difference in resin tag length between the
two groups, which was confirmed by an independent t-test to be statistically highly significant at P = 0.001,
indicates that Group Il sealant (10.07+/- 1.01 pum) is superior than Group | sealant (7.49+/- 0.94 um).

At room temperature, Group | sealant was much more viscous than Group Il, with viscosity readings of 0.8
MPa and 0.6 MPa, respectively. In contrast to Group Il, which had a lower viscosity measurement of 0.74 m
and a higher resin tag length measurement of 10.09 MPa.s, Group | displayed a higher viscosity reading of
0.94 m with a lower resin tag length of 7.49 MPa.s.
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Table 1: Values of resin tag length in Group | and Group Il

Toot.h Group | Group Il
specimen

1 7.45 10.64
2 8.24 9.77
3 7.6 8.3

4 6.55 10.78
5 7.27 10.49
6 5.39 9.87
7 8.65 8.80
8 8.35 10.67
9 7.34 11.79
10 7.74 9.20
Mean 7.49 10.09

Table 2: Mean difference between Group | and Group Il with respect to resin tag length

Groups Mean +/- SD Degree of Mean difference |t P
freedom

Group | 7.49+0.94 9 —2.58 -5.88 <0.001

Group 1l 10.07+1.01 9

DISCUSSION

Cueto and Buonocore conducted the initial clinical investigation into sealant retention in 1967. One year after
applying the sealant, they discovered an 86.3% decrease in cavities. (9) Pit and fissure sealants have thus been
discovered as an excellent addition to oral healthcare prophylactic methods in the reduction of occlusal
surface caries beginning as well as further progression(10).The physical blockage of the pits and fissures is
primarily responsible for the cariostatic features of sealants. This stops new bacteria from colonizing the pits
and fissures and also stops fermentable carbohydrates from getting inside those bacteria that are still inside the
pits and fissures(10). According to studies, there is a direct link between sealants and the lack of caries(11).
The viscosity of the material and resin tag creation are crucial factors that must be taken into consideration for
a sealant to be considered successful and held for a long duration of time. Laboratory in vitro testing are
essential for quickly delivering the information required about the effectiveness of new materials.
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The thermocycling process was applied to tooth specimens to simulate the temperature felt intraorally.
Thermocycling is a technique that is frequently used in dentistry research, especially when evaluating the
efficacy of adhesives(12). By exposing the restored teeth to extremely high temperatures that are comparable
to intraoral temperatures, it seeks to thermally stress the adhesive joint at the interface between tooth and
restoration.

Viscosity is a liquid's resistance to flowing. The internal frictional forces inside the fluid regulate this
resistance to flow. Centipoise or MPa units are used to express viscosity. A fluid with high viscosity moves
slowly(13). The penetration of sealants is also influenced by the sealant's viscosity. Anton Paar viscometer,
has cutting-edge measurement technology, effective temperature control, and requires only a small volume of
sample to analyze viscosity and hence was used in the current investigation.

While SEM can give very high-resolution images of a sample surface and can unmask nuanced details as
little as 1 to 5 nm in size, it was employed in the current investigation to quantify the resin tag length(11,14).
SEM images have a substantial field depth owing to the extremely narrow electron beam, giving them a
prominent three-dimensional appearance that is useful for understanding the surface structure of a sample. It's
crucial to lay the sealant at the right time. Because newly erupted teeth are most vulnerable to caries, they
should be shielded from cracks and pits(14). Glass ionomers were the only moisture-tolerant sealants up until
this point. One such more recent sealant produced is UltraSeal XT Hydro, a 53% highly filled resin with
optimal viscosity features and cutting-edge adhesive technical properties that aids its flow into pits and cracks
and adhere to the tooth effectively without the use of a drying agent(15).

The mean length of the resin tags used in the current investigation varied between 5.39 to 8.65 m in Group |
and from 8.3 to 11.79 m for Group Il. The mean value of resin tag length in the in vitro investigations by
Prabhakar et al (16) was found to be between 5 and 10 m. It was discovered that Group | had a higher
viscosity than Group Il. Same phenomena was addressed by Irinoda et al. in their work, which revealed that
higher sealant viscosity may result in worse adaptability and insufficient penetration to the base of pits and
fissures, which would lower retention.

Low-viscosity sealants have a higher chance of flowing, spreading across the surface more quickly, and
penetrating. The research done by Barnes et al (17) has demonstrated, on the other hand, that the viscous
nature and flow characteristics of the fissure sealants had no bearing on their capacity to seal.

However, the results of this investigation showed that viscosity UltraSeal XT Hydro was determined to be
lower than that of Group I (Clinpro), which led to improved penetration and a longer resin tag. There are three
basic explanations that could be used to explain such behaviour. First, Group Il (UltraSeal XT
Hydrothixotropic )'s characteristic causes moisture penetration into pits and fissures at the microscopic level.
Secondly, Group Il's UltraSeal XTHydro adhesive technology produces stronger bonds. Hence, decreased
microleakage and enhanced retention are produced by higher binding strengths. Finally, the usage of resin-
based sealant (ClinproTM) was negatively impacted by wet or moisture contaminations.Majority of the
porosities usually present are plugged with moisture when the enamel is wet. This results in poor resin
penetration, which leads to tags of insufficient number and length to give good quality retention of the resin to
enamel and ultimately had a high level of microleakage.

Limitations

Due to factors including type of fissure, enamel preparation, etching, and contaminating factors on the
surface, sealants may behave differently depending on the environment.
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CONCLUSION

According to the results of the current investigation, sealant belonging to Group Il was established as less
viscous, which led to improved sealant penetration and the formation of tags with an adequate quantity and
length, which eventually helped with better sealant retention as compared to Group |. Moreover, teeth which
are newly erupted and were previously left exposed due to moisture control issues can now be sealed thanks
to the development of the hydrophilic sealant Ultraseal XT Hydro.

Financial support and sponsorship

Nil

Conflicts of interest

There are no conflicts of interest

REFERENCES

1. Bekes K. Pit and Fissure Sealants. Springer; 2018. 179 p.

2. Beslot-Neveu A, Courson F, Ruse ND. Physico-chemical approach to pit and fissure sealant infiltration and
spreading mechanisms. Pediatr Dent. 2012 May-Jun;34(3):57-61.

3. Beun S, Bailly C, Devaux J, Leloup G. Physical, mechanical and rheological characterization of resin-
based pit and fissure sealants compared to flowable resin composites. Dent Mater. 2012 Apr;28(4):349-59.

4. Ahovuo-Saloranta A, Forss H, Hiiri A, Nordblad A, Mékeld M. Pit and fissure sealants versus fluoride
varnishes for preventing dental decay in the permanent teeth of children and adolescents. Cochrane Database
Syst Rev. 2016 Jan 18;2016(1):CD003067.

5. Lam PPY, Sardana D, Ekambaram M, Lee GHM, Yiu CKY. Effectiveness of Pit and Fissure Sealants for
Preventing and Arresting Occlusal Caries in Primary Molars: A Systematic Review and Meta-Analysis. J
Evid Based Dent Pract. 2020 Jun;20(2):101404.

6. Schwendicke F, Frencken J, Innes N. Caries Excavation: Evolution of Treating Cavitated Carious Lesions.
Karger Medical and Scientific Publishers; 2018. 176 p.

7. Beauchamp J, Caufield PW, Crall JJ, Donly K, Feigal R, Gooch B, et al. Evidence-based clinical
recommendations for the use of pit-and-fissure sealants: a report of the American Dental Association Council
on Scientific Affairs. J Am Dent Assoc. 2008 Mar;139(3):257-68.

8. Singh R, Lakhanam M. An In Vitro Study of Three Types of Pit and Fissure Sealants for Viscosity, Resin
Tag, and Microleakage: A Scanning Electron Microscope Study. Int J Clin Pediatr Dent. 2022 May-
Jun;15(3):304-310. doi: 10.5005/jp-journals-10005-2392. PMID: 35991789; PMCID: PMC9357544.

9. Rafatjou R, Nobahar S, Nikfar M, et al. Retention and effectiveness of dental sealant after twelve months in
Iranian children. Avicenna J Dent Res. 2013;5(2):1-5. doi: 10.17795/ajdr-20577.

10. Bakhshandeh A, Qvist V, Ekstrand FR. Sealing occlusal caries lesions in adult referred for restorative
treatment: 23 years of follow up. Clin Oral Investig. 2011;16(2):521-552. doi: 10.1007/s00784-011-0549-4.

11. Bhosale GS. Mechanical and Physical Properties of Filled, Unfilled and Fluoride Releasing Pit and
Fissure Sealants. 1997. 132 p.



Mathusudhanan K & Mahalakshmi K/ International Journal of Community Dentistry 2023; 11(1): 13 - 19.

12. Prabhakar A, Dahake PT, Raju O, Basappa N. Fluoride: Is It Worth to be added in Pit and Fissure
Sealants? Int J Clin Pediatr Dent. 2012 Jan;5(1):1-5.

13. Paglia L, Ferrazzano G, Beretta M. The Role of Pit and Fissure Sealants in the Prevention of Dental
Caries [Internet]. Pit and Fissure Sealants. 2018. p. 35-50. Available from: http://dx.doi.org/10.1007/978-3-
319-71979-5 4

14. S J, JenniferSuhasini S, 1JAR, Shanmugaavel AK. Fluoride releasing and colourchanging pit and fissure
sealants — a review. Vol. 5, International Journal of Advanced Research. 2017. p. 2212-4. Available from:
http://dx.doi.org/10.21474/ijar01/3743

15. Simonsen RJ, Neal RC. A review of the clinical application and performance of pit and fissure sealants.
Vol. 56, Australian Dental Journal. 2011. p. 45-58. Available from: http://dx.doi.org/10.1111/j.1834-
7819.2010.01295.x

16. Prabhakar AR, Murthy S, Sugandhan S. Comparative evaluation of the length of resin tags, viscosity and
microleakage of pit and fissure sealants - an in vitro scanning electron microscope study. Vol. 2,
Contemporary Clinical Dentistry. 2011. p. 324. Available from: http://dx.doi.org/10.4103/0976-237x.91797

17. Barnes DM, Kihn P, von Fraunhofer JA, Elsabach A. Flow characteristics and sealing ability of fissure
sealants. Oper Dent. 2000 Jul-Aug;25(4):306-10.

@ @ f\\% | Published by MM Publishers :
@ %ﬁlﬁ.ﬂ& \ https://www.mmpubl.com/ijed |

: This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License, which allows others to
| remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.

1 To view a copy of this license, visit http://creativecommons.org/licenses/by-nc/4.0/ or send a letter to Creative Commons, PO Box 1866, Mountain View, CA 94042, USA.

1

.
e

b

E Copyright ©2023 Mathusudhanan K & Mahalakshmi K

19


http://creativecommons.org/licenses/by-nc/4.0/

