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INTRODUCTION:  

This in-vitro study delves into the critical realm of antimicrobial efficacy, focusing specifically on 

fluoride-releasing fissure sealants. Through meticulous examination and analysis, we aim to 

unravel the effectiveness of these sealants in combating microbial activity, shedding light on their 

potential as a preventive measure in oral health. The study contributes valuable insights to the 

intersection of dentistry and antimicrobial research, offering a comprehensive exploration of 

fluoride’s role in enhancing the protective properties of fissure sealants. By scrutinizing the in-

vitro performance of fluoride-releasing fissure sealants, this research endeavors to bridge gaps in 

our understanding of their antimicrobial capabilities. The investigation employs rigorous 

methodologies to assess the extent to which these sealants inhibit microbial growth, providing a 

scientific basis for their application in dental care. As we navigate the intricate landscape of oral 

health, the findings from this study promise to inform dental practitioners, researchers, and 

policymakers alike, fostering advancements in preventive dental strategies. AIM: To evaluate the 

antimicrobial effect of three different types of fluoride releasing pit and fissure sealant. 

MATERIALS & METHODS: In-Vitro experimental study, Golden lab (SIMATS), Materials 

used- Group I( ultraseal XT Hydro) Group II (Ionoseal) Group III (compomer) 

Agar diffusion test: 

Preparation of sealant blocks and tested microorganism   

Approximately 12mg of sealants - 6 mm paper disks - immediately polymerised 

Streptococcus mutans - 5 mL brain heart infusion broth (BHI) for 24 hr at 37 C 

Agar plates were inoculated with 200 μL of Streptococcus mutans strain - incubated for 48 hrs 

Bacterial inhibition zone halo - measured using digital caliper in millimeters 

 

 Inhibition zone of Streptococcus mutans among different groups. 
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Inhibition zone around sealant disks: 

 
 

Sealants used for the study: 
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DISCUSSION: Agar diffusion test showed that all tested sealant materials have antibacterial 

effects against streptococcus mutans. Ultraseal XT hydro has a significantly higher antibacterial 

effect 

Nao Rungroj et al., 2017 who reported that Ultraseal XT hydro had contact antibacterial effect in 

the agar diffusion assay and its activity against streptococcus mutans retained over time 

Ionoseal also has significant antibacterial effect like Ultraseal XT hydro 
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Present study agree with Ferreira et al., 2013 who reported that the biofilm formed on Ionoseal 

had a significantly lower Streptococcus mutans counts than enamel biofilm 

In the discussion, the outcomes of the in-vitro study on the antimicrobial efficacy of fluoride-

releasing fissure sealants come under scrutiny. The observed data implies a noteworthy influence 

of fluoride on inhibiting microbial growth, suggesting a potential enhancement in the protective 

function of these sealants. The findings align with existing literature on fluoride’s antibacterial 

properties, supporting the notion that incorporating fluoride into fissure sealants could be a 

promising avenue for improving their overall effectiveness. 

 

Furthermore, considerations are given to the practical implications of these results within the 

broader context of dental care. The potential implications for preventive dentistry strategies and 

the role of fluoride-releasing fissure sealants in minimizing the risk of caries are discussed. It is 

essential to acknowledge any limitations in the study design and methodology, providing insights 

into areas that might warrant further investigation. 

 

The discussion also delves into the relevance of these findings in the current landscape of oral 

health practices, emphasizing the importance of evidence-based approaches. By critically 

examining the study’s outcomes, this discussion contributes to the ongoing discourse surrounding 

optimal dental interventions, offering a nuanced perspective on the potential benefits of fluoride-

releasing fissure sealants in combating microbial threats. 

 

LIMITATION & FUTURE SCOPE :  In vitro nature where the results may not necessarily be 

the same as those that would be obtained in the oral environment.  

In the oral cavity, sealant materials are subjected to chemical, thermal, and mechanical challenges.  

Therefore, more research is needed to prove the in vivo clinical reliability of these newer sealant 

products. 

 

CONCLUSION: All of the tested materials are capable of inhibiting Streptococcus mutans 

growth . Hydrophilic resin modified sealant and resin modified GI sealant has a higher antibacterial 

effect than compomer. 

 

REFERENCE: 

1. Ahmad M, Durr-E-Sadaf, Gaikwad R, Arjumand B. Comparison of two different 

matrix band systems in restoring two surface cavities in posterior teeth done by senior 

undergraduate students at Qassim University, Saudi Arabia: A randomized controlled 

clinical trial [Internet]. Vol. 29, Indian Journal of Dental Research. 2018. p. 459. 

Available from: http://dx.doi.org/10.4103/ijdr.ijdr_26_17 



Thiru Kumaran V1, Dr Dinesh 

Kumar*2 

 
 

ANTIMICROBIAL EFFICACY OF FLUORIDE 

RELEASING FISSURE SEALANTS- IN-VITRO 

STUDY 
 
 
 
 
 

Cuest.fisioter.2023.52(3):383-389                                                                                              387                                                                                                                                

 

2. Çelik E, Göktepe B. Optical Properties of Novel Resin Matrix Ceramic Systems at 

Different Thicknesses [Internet]. Cumhuriyet Dental Journal. 2019. p. 176–84. 

Available from: http://dx.doi.org/10.7126/cumudj.512729 

3. Sadaf D, Ahmad MZ. Comparison of two different matrix band systems in restoring 

two surface cavities in posterior teeth done by senior undergraduate students at Qassim 

University, Saudi Arabia [Internet]. http://isrctn.com/. Available from: 

http://dx.doi.org/10.1186/isrctn18179115 

4. Atkinson ME. Major sensory and motor systems [Internet]. Anatomy for Dental 

Students. 2013. Available from: 

http://dx.doi.org/10.1093/oso/9780199234462.003.0024 

5. Awareness of Different Methods of Haemorrhage Management Among Undergraduate 

Dental Students in A Private Dental Institution [Internet]. Vol. 12, International Journal 

of Pharmaceutical Research. 2020. Available from: 

http://dx.doi.org/10.31838/ijpr/2020.sp1.451 

6. Bergmann H von, von Bergmann H, Dalrymple KR, Shuler CF. Personality Preference 

Distribution of Dental Students Admitted to One Dental School Using Different 

Selection Methods [Internet]. Vol. 78, Journal of Dental Education. 2014. p. 580–8. 

Available from: http://dx.doi.org/10.1002/j.0022-0337.2014.78.4.tb05709.x 

7. Singh T, Ghimire TR, Agrawal SK. Awareness of Biomedical Waste Management in 

Dental Students in Different Dental Colleges in Nepal [Internet]. Vol. 2018, BioMed 

Research International. 2018. p. 1–6. Available from: 

http://dx.doi.org/10.1155/2018/1742326 

8. Allam R. Evaluation of Saudi Dental Students’ Awareness About Preventive Dentistry 

[Internet]. Vol. 64, Egyptian Dental Journal. 2018. p. 47–51. Available from: 

http://dx.doi.org/10.21608/edj.2018.76365 

9. Muthukrishnan L. Imminent antimicrobial bioink deploying cellulose, alginate, EPS 

and synthetic polymers for 3D bioprinting of tissue constructs. Carbohydr Polym. 2021 

May 15;260:117774. 

10. PradeepKumar AR, Shemesh H, Nivedhitha MS, Hashir MMJ, Arockiam S, Uma 

Maheswari TN, et al. Diagnosis of Vertical Root Fractures by Cone-beam Computed 

Tomography in Root-filled Teeth with Confirmation by Direct Visualization: A 

Systematic Review and Meta-Analysis. J Endod. 2021 Aug;47(8):1198–214. 

11. Chakraborty T, Jamal RF, Battineni G, Teja KV, Marto CM, Spagnuolo G. A Review 

of Prolonged Post-COVID-19 Symptoms and Their Implications on Dental 

Management. Int J Environ Res Public Health [Internet]. 2021 May 12;18(10). 

Available from: http://dx.doi.org/10.3390/ijerph18105131 

12. Muthukrishnan L. Nanotechnology for cleaner leather production: a review. Environ 

Chem Lett. 2021 Jun 1;19(3):2527–49. 



Thiru Kumaran V1, Dr Dinesh 

Kumar*2 

 
 

ANTIMICROBIAL EFFICACY OF FLUORIDE 

RELEASING FISSURE SEALANTS- IN-VITRO 

STUDY 
 
 
 
 
 

Cuest.fisioter.2023.52(3):383-389                                                                                              388                                                                                                                                

 

13. Teja KV, Ramesh S. Is a filled lateral canal - A sign of superiority? J Dent Sci. 2020 

Dec;15(4):562–3. 

14. Narendran K, Jayalakshmi, Ms N, Sarvanan A, Ganesan S A, Sukumar E. Synthesis, 

characterization, free radical scavenging and cytotoxic activities of phenylvilangin, a 

substituted dimer of embelin. ijps [Internet]. 2020;82(5). Available from: 

https://www.ijpsonline.com/articles/synthesis-characterization-free-radical-

scavenging-and-cytotoxic-activities-of-phenylvilangin-a-substituted-dimer-of-

embelin-4041.html 

15. Reddy P, Krithikadatta J, Srinivasan V, Raghu S, Velumurugan N. Dental Caries 

Profile and Associated Risk Factors Among Adolescent School Children in an Urban 

South-Indian City. Oral Health Prev Dent. 2020 Apr 1;18(1):379–86. 

16. Sawant K, Pawar AM, Banga KS, Machado R, Karobari MI, Marya A, et al. Dentinal 

Microcracks after Root Canal Instrumentation Using Instruments Manufactured with 

Different NiTi Alloys and the SAF System: A Systematic Review. NATO Adv Sci Inst 

Ser E Appl Sci. 2021 May 28;11(11):4984. 

17. Bhavikatti SK, Karobari MI, Zainuddin SLA, Marya A, Nadaf SJ, Sawant VJ, et al. 

Investigating the Antioxidant and Cytocompatibility of Mimusops elengi Linn Extract 

over Human Gingival Fibroblast Cells. Int J Environ Res Public Health [Internet]. 2021 

Jul 4;18(13). Available from: http://dx.doi.org/10.3390/ijerph18137162 

18. Karobari MI, Basheer SN, Sayed FR, Shaikh S, Agwan MAS, Marya A, et al. An In 

Vitro Stereomicroscopic Evaluation of Bioactivity between Neo MTA Plus, Pro Root 

MTA, BIODENTINE & Glass Ionomer Cement Using Dye Penetration Method. 

Materials [Internet]. 2021 Jun 8;14(12). Available from: 

http://dx.doi.org/10.3390/ma14123159 

19. Rohit Singh T, Ezhilarasan D. Ethanolic Extract of Lagerstroemia Speciosa (L.) Pers., 

Induces Apoptosis and Cell Cycle Arrest in HepG2 Cells. Nutr Cancer. 

2020;72(1):146–56. 

20. Ezhilarasan D. MicroRNA interplay between hepatic stellate cell quiescence and 

activation. Eur J Pharmacol. 2020 Oct 15;885:173507. 

21. Romera A, Peredpaya S, Shparyk Y, Bondarenko I, Mendonça Bariani G, Abdalla KC, 

et al. Bevacizumab biosimilar BEVZ92 versus reference bevacizumab in combination 

with FOLFOX or FOLFIRI as first-line treatment for metastatic colorectal cancer: a 

multicentre, open-label, randomised controlled trial. Lancet Gastroenterol Hepatol. 

2018 Dec;3(12):845–55. 

22. Raj R K, D E, S R. β-Sitosterol-assisted silver nanoparticles activates Nrf2 and triggers 

mitochondrial apoptosis via oxidative stress in human hepatocellular cancer cell line. J 

Biomed Mater Res A. 2020 Sep;108(9):1899–908. 



Thiru Kumaran V1, Dr Dinesh 

Kumar*2 

 
 

ANTIMICROBIAL EFFICACY OF FLUORIDE 

RELEASING FISSURE SEALANTS- IN-VITRO 

STUDY 
 
 
 
 
 

Cuest.fisioter.2023.52(3):383-389                                                                                              389                                                                                                                                

 

23. Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs 

acetaminophen and ibuprofen as antibacterial agents against red complex pathogens. J 

Periodontol. 2019 Dec;90(12):1441–8. 

24. Priyadharsini JV, Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In 

silico analysis of virulence genes in an emerging dental pathogen A. baumannii and 

related species [Internet]. Vol. 94, Archives of Oral Biology. 2018. p. 93–8. Available 

from: http://dx.doi.org/10.1016/j.archoralbio.2018.07.001 

25. Uma Maheswari TN, Nivedhitha MS, Ramani P. Expression profile of salivary micro 

RNA-21 and 31 in oral potentially malignant disorders. Braz Oral Res. 2020 Feb 

10;34:e002. 

26. Gudipaneni RK, Alam MK, Patil SR, Karobari MI. Measurement of the Maximum 

Occlusal Bite Force and its Relation to the Caries Spectrum of First Permanent Molars 

in Early Permanent Dentition. J Clin Pediatr Dent. 2020 Dec 1;44(6):423–8. 

27. Chaturvedula BB, Muthukrishnan A, Bhuvaraghan A, Sandler J, Thiruvenkatachari B. 

Dens invaginatus: a review and orthodontic implications. Br Dent J. 2021 

Mar;230(6):345–50. 

28. Kanniah P, Radhamani J, Chelliah P, Muthusamy N, Joshua Jebasingh Sathiya 

Balasingh E, Reeta Thangapandi J, et al. Green synthesis of multifaceted silver 

nanoparticles using the flower extract of Aerva lanata and evaluation of its biological 

and environmental applications. ChemistrySelect. 2020 Feb 21;5(7):2322–31. 

 

 

 


