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Introduction

The ultimate goal of root canal system obturation is to provide a hermetic seal to prevent the leakage of fluid and antigenic agents to 
or from the peri-radicular tissue [1,2]. To achieve this goal the root filling composed of a solid core material (gutta-percha) and a sealer 
which fills the interface between the solid core material and dentine wall [1,3].

There are different types of endodontic sealers available and they are divided into different groups according to their chemical 
composition such as zinc oxide eugenol, glassionomer, calcium hydroxide, silicon, resin and Bioceramic based sealers which have been 
introduced recently in endodontics [1,4,5].

The main functions of root canal sealers are sealing off of voids, patent accessory canals and multiple foramina, forming a bond 
between the core of the filling material and the root canal wall and acting as a lubricant while facilitating the placement of the filling core 
and entombing any remaining bacteria [6,7]. The ideal root canal sealers should have excellent seal after setting, perfect dimensional 
stability, Reasonable setting time, adequate adhesion with canal walls and high biocompatibility [8,9].

Bioceramics are biocompatible ceramic materials or metal oxides with enhanced sealing ability that are designed particularly 
for medical and dental applications. These materials have ability to either function as human tissues or to resorb and encourage the 
regeneration of natural tissues. Bioceramic materials composed of alumina, zirconia, bioactive glass, glass ceramics, calcium silicates, 
hydroxyapatite and resorbable calcium phosphates [10-12].
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Bioceramic based materials can be classified according to their composition (Calcium silicate based, Calcium phosphates and Mixture 
of calcium silicates and calcium phosphates) or according to their interaction with the adjacent alive tissues (Bioactive materials and 
Bioinert materials and Biodegradable) [13-15].

Bioceramic Sealers are biocompatible, they can achieve excellent hermetic seal, antibacterial properties, highly hydrophilic, dimensional 
stable and have good radiopacity, these properties make them good choice in endodontics [16-19].

A number of bioceramics have been introduced to the market such as EndoCem MTA, EndoCemZr, RetroMTA, Ortho MTA, mechanically 
mixed MTA, MTA Plus, gray MTA Plus, CimentoEndodôntico, CER, Rapido or fast endodontic cement, MTA caps, nano white MTA, Theracal, 
Generex A, B, bioactive glass and bioceramic gutta-perch [20].

Microleakage results from voids occurring at the interface of the dentinal wall and root filling material or through voids within the 
filling material, allowing bacterial penetration and repopulation of microorganisms that making the smaller the number of gap-containing 
regions, the better the performance of the root filling [21-23]. Therefore the sealing ability and the adaptation of different root canal 
materials need to be assessed. For this purpose different methods have been used such as; Dye penetration, Bacterial studies, chemical 
diffusion technique, scanning electron microscope, confocal microscope and three-dimensional (3D) methods such as Micro-computed 
tomography (CT) [24]. The importance of Micro-CT devise in the researches that evaluating root canal materials sealing ability that 
is an accurate method, providing 2D and 3D views of the filled root canals without damaging the samples, it can qualitatively observe 
the adaptation as well as gaps and voids of the obturation and Quantitative data of these parameters are also obtained from the 3D 
assessment [21,25,26].

In this paper we fuscous on the researches evaluating the Bioceramic endodontic sealers sealing ability compared with other sealers 
with single cone obturation and when be used alone in different obturation techniques using Micro-CT. Three obturation techniques 
(single cone, lateral condensation and thermafil) were compared by Berkan C., et al. in 2015 [27] regarding to void occurrence in canals 
filled with bioceramic sealer using Micro-CT, in 2D images There were no significant differences were found with respect to proportions 
of sections with voids. Regarding to the 3D images were showed the voids present in all levels that were significantly lowest in apical third 
and highest in coronal third and volume of voids largest with single cone and smallest with thermafil making the bioceramic root canal 
filling material effectively filled root canals, with similar void characteristics, when used with different obturation techniques. 

The bioceramic sealers sealing ability compared with AH Plus sealers using single cone obturation technique by Yan Huang., et al. 2018 
[28] no significant difference was observed for the volume of closed voids and the surface of closed voids between AH Plus and BC sealers 
in all 3 sections whereas they were larger in the apical section when the AH Plus sealant was used these results were showed Bioceramic 
sealers sealer has a similar sealing ability in the entire root canal as the AH Plus sealer and the better sealing effect appeared in the coronal 
and middle sections than the apical part by using any of the tested sealers. In the same year [21] were evaluate sealing ability of root c 
round-shaped canals obturated with bioceramic-impregnated gutta percha cone (BCC) or gutta percha (GP), with bioceramic sealer (BCS) 
or AH Plus sealer using matched single-cone technique and they were found minimal gaps and voids in all groups at less than 1% volumes 
in all groups and the voids frequently detected in coronal third of the root canals, rather than those in middle and apical third that making 
the bioceramic-impregnated gutta percha cone (BCC) system was not superior to conventional GP/epoxy resin-based sealer in terms of 
resistance to leakage and 3D compaction.

Conclusion

In conclusion with the limitation of this review we find that the obturation with Bioceramic sealers has comparable but not superior to 
other sealers when used as a single cone regarding to the size and distribution of voids. The Bioceramic sealers can give efficient results 
with smaller size of voids when it used with other obturation techniques other than single cone. However more researches to compare 
Bioceramic sealers with different sealers using different obturation techniques. 



Citation: Nawras Maher Mostafa. “Sealing Ability of Bioceramic Sealer- Short Review”. EC Dental Science 19.1 (2020): 01-04.

Sealing Ability of Bioceramic Sealer- Short Review

03

Conflict of Interest 

The author has no conflict of interest.

Bibliography

1.	 Arwa S Salem., et al. “In Vitro Assessment of Apical Leakage of Bioceramic Endodontic Sealer with Two Obturation Techniques”. The 
Open Dentistry Journal 12 (2018).

2.	 Sundqvist G., et al. “Microbiologic analysis of teeth with failed endodontic treatment and the outcome of conservative re-treatment”. 
Oral Surgery, Oral Medicine, Oral Pathology, and Oral Radiology 85.1 (1998): 86-93.

3.	 Salz U., et al. “Sealing properties of a new root canal sealer”. International Endodontic Journal 42.12 (2009): 1084-1089. 

4.	 Chailertvanitkul P., et al. “An assessment of microbial coronal leakage in teeth root filled with gutta-percha and three different seal-
ers”. International Endodontic Journal 29.6 (1996): 387-392. 

5.	 Miletić I., et al. “Leakage of five root canal sealers”. International Endodontic Journal 32.5 (1999): 415-418. 

6.	 Afaf AL-Haddad and Zeti A. “Che Ab Aziz.Bioceramic-Based Root Canal Sealers: A Review”. International Journal of Biomaterials 
(2016).

7.	 A Kaur., et al. “Biotoxicity of commonly used root canal sealers: a meta-analysis”. Journal of Conservative Dentistry 18.2 (2015): 83-88.

8.	 Singh H., et al. “Endodontic Sealers”: Current concepts and comparative analysis”. The Open Dentistry Journal 2.1 (2015): 32-37. 

9.	 Kumar SA., et al. “Comparative evaluation of the apical sealing ability and adaptation to dentine of three resin-based sealers: An in 
vitro study”. Journal of Conservative Dentistry 14.1 (2011): 16-20. 

10.	 Raghavendra SS., et al. “Bioceramics in endodontics – a review”. Journal of Istanbul University Faculty of Dentistry 51.3-1 (2017): 
S128-S137.

11.	 Nasseh A. “The rise of bioceramics”. Endod Practice 2 (2009): 17-22.

12.	 Jain P and Ranjan M. “The rise of biocramics in endodontics: A review”. International Journal of Pharma and Bio Sciences 6.1 (2015): 
416-422.

13.	 SM Best., et al. “Bioceramics: past, present and for the future”. Journal of the European Ceramic Society 28.7 (2008): 1319-1327.

14.	 KC Saikia., et al. “Calcium phosphate ceramics as bone graft substitutes in filling bone tumor defects”. Indian Journal of Orthopaedics 
42.2 (2008): 169-172.

15.	 K Koch and D Brave. “A new day has dawned: the increased use of bioceramics in endodontics”. Dentaltown 10 (2009): 39-43.

16.	 Rati C and Gandolfi MG. “Calcium silicate bioactive cements: Biological perspectives and clinical applications”. Dental Materials 31.4 
(2015): 351-370.

https://benthamopen.com/FULLTEXT/TODENTJ-12-1162
https://benthamopen.com/FULLTEXT/TODENTJ-12-1162
https://www.ncbi.nlm.nih.gov/pubmed/9474621
https://www.ncbi.nlm.nih.gov/pubmed/9474621
https://www.ncbi.nlm.nih.gov/pubmed/19912379
https://www.ncbi.nlm.nih.gov/pubmed/10332239
https://www.ncbi.nlm.nih.gov/pubmed/10332239
https://www.ncbi.nlm.nih.gov/pubmed/10551116
https://www.ncbi.nlm.nih.gov/pubmed/27242904
https://www.ncbi.nlm.nih.gov/pubmed/27242904
https://www.ncbi.nlm.nih.gov/pubmed/25829682
https://openventio.org/wp-content/uploads/2017/09/Endodontic-Sealers-Current-Concepts-and-Comparative-Analysis-DOJ-2-107.pdf
https://www.ncbi.nlm.nih.gov/pubmed/21691499
https://www.ncbi.nlm.nih.gov/pubmed/21691499
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5750835/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5750835/
https://www.endoexperience.com/documents/bioceramicsealer.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0955221907005961
https://www.ncbi.nlm.nih.gov/pubmed/19826522
https://www.ncbi.nlm.nih.gov/pubmed/19826522
https://www.ncbi.nlm.nih.gov/pubmed/25662204
https://www.ncbi.nlm.nih.gov/pubmed/25662204


Citation: Nawras Maher Mostafa. “Sealing Ability of Bioceramic Sealer- Short Review”. EC Dental Science 19.1 (2020): 01-04.

Sealing Ability of Bioceramic Sealer- Short Review

04

Volume 19 Issue 1 January 2020
©All rights reserved by Nawras Maher Mostafa.

17.	 Utneja S., et al. “Current perspectives of bio-ceramic technology in endodontics: Calcium enriched mixture cement - review of its 
composition, properties and applications”. Restorative Dentistry and Endodontics 40.1 (2015): 1-13.

18.	 Jitaru S., et al. “The use of bioceramics in endodontics - literature review”. Clujul Medical 89.4 (2016): 470-473.

19.	 Srinidhi Surya Raghavendra., et al. “Bioceramics In Endodontics – A Review”. Journal of Istanbul University Faculty of Dentistr 51.3-1 
(2017): S128-S137. 

20.	 H Assadian., et al. “A Review of Endodontic Bioceramics”. Journal of Islamic Dental Association of IRAN (JIDAI) Winter 28.1 (2016).

21.	 Kallaya Yanpiset., et al. “Bacterial leakage and micro-computed tomography evaluation in round-shaped canals obturated with bioc-
eramic cone and sealer using matched single cone technique”. Restorative Dentistry and Endodontics 43.3 (2018): e30. 

22.	 Adib V., et al. “Cultivable microbial flora associated with persistent periapical disease and coronal leakage after root canal treatment: 
a preliminary study”. International Endodontic Journal 37 (2004): 542-551.

23.	 Timpawat S., et al. “Bacterial coronal leakage after obturation with three root canal sealers”. Journal of Endodontics 27 (2001): 36-39.

24.	 Sannapureddy Swapna., et al. “Methods for Quantifying Sealing Ability of Endodontic Sealers-A Review”. Annals and Essences of Den-
tistry 6.4 (2014).

25.	 Celikten B., et al. “Micro-CT assessment of the sealing ability of three root canal filling techniques”. Journal of Applied Oral Science 57 
(2015): 361-366.

26.	 Celikten B., et al. “Evaluation of root canal sealer filling quality using a single-cone technique in oval shaped canals: an in vitro Micro-
CT study”. Scanning 38 (2016): 133-140.

27.	 Berkan Celikten., et al. “Micro-CT assessment of the sealing ability of three root canal filling techniques”. Journal of Oral Science 57.4 
(2015): 361-366.

28.	 Yan Huang., et al. “Evaluation of the sealing ability of different root canal sealers: a combined SEM and micro-CT study”. Journal of 
Applied Oral Science (2018). 

https://www.ncbi.nlm.nih.gov/pubmed/25671207
https://www.ncbi.nlm.nih.gov/pubmed/25671207
https://www.ncbi.nlm.nih.gov/pubmed/27857514
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5750835/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5750835/
http://jidai.ir/article-1-1839-en.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6103543/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6103543/
https://www.ncbi.nlm.nih.gov/pubmed/15230907
https://www.ncbi.nlm.nih.gov/pubmed/15230907
https://www.ncbi.nlm.nih.gov/pubmed/11487161
https://www.longdom.org/articles/methods-for-quantifying-sealing-ability-of-endodontic-sealersa-review.pdf
https://www.longdom.org/articles/methods-for-quantifying-sealing-ability-of-endodontic-sealersa-review.pdf
https://www.ncbi.nlm.nih.gov/pubmed/26666860
https://www.ncbi.nlm.nih.gov/pubmed/26666860
https://www.ncbi.nlm.nih.gov/pubmed/26228657
https://www.ncbi.nlm.nih.gov/pubmed/26228657
https://www.ncbi.nlm.nih.gov/pubmed/26666860
https://www.ncbi.nlm.nih.gov/pubmed/26666860
https://www.ncbi.nlm.nih.gov/pubmed/29340481
https://www.ncbi.nlm.nih.gov/pubmed/29340481

	_GoBack

