
How to Cite: 

Chellapandian, K., Reddy, T. V. K., Venkatesh, V., & Annapurani, A. (2022). Bioceramic 
root canal sealers: A review. International Journal of Health Sciences, 6(S3), 5693–5706. 
https://doi.org/10.53730/ijhs.v6nS3.7214  
 

 

 
International Journal of Health Sciences ISSN 2550-6978 E-ISSN 2550-696X © 2022.   

Manuscript submitted: 9 March 2022, Manuscript revised: 18 April 2022, Accepted for publication: 1 May 2022 

5693 

Bioceramic root canal sealers: A review 
 

 

Dr. Kingston Chellapandian 

Senior lecturer, Department of Conservative dentistry and Endodontics, SRM 

Kattankulathur Dental College, Flat no S1, DAC SARA, 3rd street, old state bank 
colony, tambaram west, Chennai-600045  

Contact no - 8939359275 

*Corresponding author email: kingstoc@srmist.edu.in  

 

Dr. Tripuravaram Vinay Kumar Reddy 

Reader, Department of Conservative Dentistry and Endodontics, SRM 
Kattankulathur Dental College 

 

Dr. Vijay Venkatesh 

HOD, Department of Conservative dentistry and Endodontics, SRM 

Kattankulathur Dental College 
 

Dr. Annapurani 

Senior lecturer, Department of Conservative Dentistry and Endodontics, SRM 

Kattankulathur Dental College, Chennai 

 

 
Abstract---The role of root canal sealers is to close cavities in the 

canal and open accessory canals and multiple holes, create a 

connection between the canal wall and the surface of the filling 

material, and act as plasticizers for core fillings. The sealers are 

grouped according to their main chemical components: seals based on 
zinc oxide eugenol, caoh, gic, silicone, resin and bioceramics bioactive 

materials such as glass and calcium phosphate combine with the 

surrounding tissue to stimulate the growth of more robust tissue. 

Bioinert materials like zirconia and alumina has no effects on the 

adjacent tissues. 
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Introduction  

 
The role of root canal sealers is to close cavities in the canal and open accessory 

canals and multiple holes, create a connection between the canal wall and the 

surface of the filling material, and act as plasticizers for core fillings. The sealers 

are grouped according to their main chemical components: seals based on zinc 

oxide eugenol, caoh,gic, silicone, resin and bioceramics bioactive materials such 
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as glass and calcium phosphate combine with the surrounding tissue to stimulate 

the growth of more robust tissue. Bioinert materials like zirconia and alumina has 

no effects on the adjacent tissues.[1,2,3,4,5]. The first commercially available sealer 

based on calcium silicate is mineral trioxide aggregate (MTA) fillapex, which 

consists of 13 percent mta and salicylate resin. Studies have shown deeper 
penetration and good sealing ability and advantageous properties such as 

osteoinductivity, biocompatibility, which is suitable for use in endodontics. 

 

 According to current data, bioceramic root canal sealers have different toxic 

potentials at the cellular and tissue level. It was traditionally used to block the 

dentin tubules and create a homogeneous interface between the filling material 
and the dentin walls. Studies have shown that adequate bone healing occurs after 

adequate endodontic therapy, mainly due to  the differentiation and contribution 

of osteoblasts. The latest generation of calcium  and phosphate silicate based root 

canal sealers are the so-called premix bioceramics sealers (full fill, irootsp and 

endosequencebioceramics seals) , which do not require any manipulation of 
cement.these bioceramics sealers release more calcium hydroxide during setting, 

which corresponds to mtafillapex, which accounts for their  high ph and 

antibacterial properties . Not only these, but their effect together with the gutta-

percha tips, which are impregnated with bioceramic nanoparticles, ensure an 

intracanal restoration with null voids.  

 
 Additionally, bioceramic root canal sealers can promote physical and chemical 

bonding with dentin by creating hydroxyapatite precipitates at the dentin sealer 

bond during the set.  Numerous studies have shown that root canal fillings 

emerged coronally in contact with oral flora. In vitro and in vivo studies showed 

penetration of dye and bacteria through filled canals within three months and 
bacterial endotoxin within 21 days. Conventional sealers have  certain 

disadvantages in that they can shrink as they harden and dissolve in tissue 

fluids, creating a space that allows microbes to escape.the most important rule of  

endodontic treatment is the three-dimensional filling of the endodontic spaces, 

which are permanently separated from the content of the root canal by material 

components of irritation of the periapical tissue  and reactions to cross infections. 
Due to the latest technology and limited scientific knowledge, the efficacy of 

bioceramic root canal sealers remains unclear.  

 

Advantages 

 

 Excellent biocompatibility properties due to its similarity to biological 
hydroxyapatite.  

 Intrinsic osteoinductive capacity due to its ability to absorb osteoinductive 
substances when an adjacent bone healing process is taking place.  

 Its function as a regenerative scaffold made of resorbable grids that form a 
scaffold that eventually dissolves when tissue is rebuilt.  

 Provides an perfect hermetic seal, and has radiopaque properties. 
 

Mechanism of action 

 
MTA cures through an exothermic reaction that requires hydration of its powder 

to create the cement paste that sets over time. The bioactivity of MTA is attributed 
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to hydration of the powder, which leads to dissolution and diffusion of calcium 

ions and other reactions that lead to the formation of apatite. The accelerator of 

this reaction is calcium hydroxide and the retarder is sodium hypochlorite. The 

primary mechanism of the bioceramic  root canal sealer in dentin is unclear, but 
the following mechanisms have been suggested for calcium silicate based sealers.  

 

 Tubular diffusion of the sealer particles to create interlocking mechanical 
connections [65] 

 Reaction of calcium and phosphate in the presence of dentin moisture, 
leading to the formation of apatite crystals together with the preformed 

mineral infiltration zone.[66] 

 Infiltration of the mineral content of the sealer into the intertubular dentin, 
which leads to the formation of a zone of mineral infiltration, which  after 
the process of denaturation of the fibers collagen  with an alkali sealer[67] 

 

Classification 

 

 Calcium silicate based root canal sealer  

 MTA based sealer 

 calcium phosphate sealer 
 

Calcium silicate based root sealer  
 

The series prototype was introduced by schroeder in 1957, with excellent sealing 

and physical properties. Several studies have shown that ah plus is the gold 

standard for sealers due to its resistance to resorption and malleability. Although 

it has limitations such as possible mutagenicity, cytotoxicity and inflammatory 

response. Furthermore, its hydrophobicity prevents the hydrophilic channel from 
filling completely. [16,17,18] 

 

Properties of calcium silicate based sealers 

Sealing ability 

 
The sealability of calcium silicate sealers varies between studies due to different 

experimental methods and materials. In general, conventional epoxy-based 

sealers show similar or significantly less leakage than calcium silicate-based 

sealers. Calcium silicate sealers show a better seal 4 weeks after setting[22]. 

Another characteristic feature of this sealer is biomineralization. Calcium silicate 

creates label-like structures at the calcium silicate / dentin interface. The so-
called mineral infiltration zone is a hybrid zone in which the recrystallization of 

hydroxyapatite occurs when calcium silicate is applied to the dentin. However, the 

zone of mineral infiltration has not been clearly shown to affect the result, as 

calcium ions react with carbon dioxide in the tissue to form calcite crystals. These 

crystals can reduce fringe spaces and porosity and increase cement retention. In 
contrast, in some studies, apatite deposition of calcium silicate-based sealers did 

not reduce leakage due to its porous shape[19,20,21] . Treatment with edta  as a final 

rinse can increase the bond strength of epoxy-based sealers and reduce leakage. 

The use of naocl shows the correct sealability of calcium silicate based sealers [8,9]. 
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Push out bond strength  

 

Push out bond strength is used to assess the interfacial adhesion between root 

canal sealer and root dentin[6]. Calcium silicate-based sealers have improved 

dislocation and durability by micro-mechanically bonding to dentin, reducing 
interface space. In general, they have less adhesive strength when pushed 

outward than resin-based stamps, which chemically bond to dentin[7]  . 

 Heat can accelerate hydration and hydroxyapatite formation in calcium silicate 

sealers, showed lower bond strength with thermoplastic injection technique than 

with use of cold compaction. The residual water in the tubular opening can 

evaporate and affect hydration [22,23]. 
 

Biocompatibility  

 

Calcium silicate sealers have shown greater cell viability than ah plus calcium 

silicate sealers are biocompatible while studies have shown that calcium silicate 
sealers are biocompatible and non-cytotoxic[22,26] . Loushine et al. Reported that 

the endo-sequence bc was cytotoxic to mouse osteoblast cells after 6 weeks. And 

it was reported that endoseal mta did not  promote the growth of human gingival 

fibroblasts on its surface 25].  The alkalinity of calcium silicate sealers is greater 

than ah plus. The highest ph values were observed in irootsp, endosealembc and 

endo cpm, followed by mtafillapex and endoseal mta. [26].  Hydrophilicity reduces 
sealer contact angle  and increases sealer penetration into dentin tubules. The 

agar diffusion test and the direct contact test were used to evaluate the 

antimicrobial properties of  root canal sealers. The antimicrobial properties of 

calcium silicate sealers changes after set. 

 
Antibacterial effect 

 

Most calcium silicate based sealers show an antibacterial effect against e. faecalis, 

causing secondary infection. Complete removal of microbes from the root canal 

system is not possible. With irootsp, all bacteria are killed immediately after 

contact, while with ah plus viable bacteria were significantly reduced and 
eradicated within 520 minutes. Biorootrcs shows stronger antibacterial effect 

than ah plus.[1,27] 

 

Bioactivity 

 
Calcium silicate based sealers, are considered bioactive materials because they 

induce the formation of hard tissue in both the perio related tissues. Calcium 

silicate sealers show results of enhancing osteoblastic marker gene expression 

and induce a greater amount of mineralization matrix than other types of sealer. 

The release of calcium from calcium silicate sealer occurs through osteoblastic 

differentiation and the formation of calcium nodules [28,29] 
 

Solubility 

 

Solubility is the loss of mass of a material during immersion in water. The 

solubility of a sealer must not exceed three percent by mass per ansi / ada (2000) 
specification number 57[33,34] the solubility of  irootsp and mtafillapex was high 
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(20.64% and 14.89%, respectively), which does not meet ansi / ada requirements. 

Compared to ah plus sealer, mtafillapex sealer have higher solubility and voids at 

the dentin / sealer interface.  Study shows mta angelus also has low solubility 

due to an insoluble matrix of crystalline silica within itself that maintains its 
integrity even in the presence of water[35] . For both mta fillapex and ah plus, the 

solubility and water absorption increased significantly over time over a period of 1 

to 28 days. Mtafillapex had a higher solubility than guttaflow.  

 

Mtafillapex and ecandoquencebc sealer have a higher solubility than ah plus. The 

solubility of ah plus and mta angelus was in accordance with ansi / ada 
requirements, while irootsp, mtafillapex, and sealapex were different. 

Morphological changes were observed on the external and internal surfaces after 

solubility test in the sem / edx analysis of all sealants. According to iso 

6786/2001, a root canal sealer must have a flow rate of not less than 20 mm. 

Mtafillapex had a flowability of more than 20mm and a film thickness of less than 
50 µm. Others indicated a similar course, similar film thickness, and lower 

compressive strength of mtafillapex compared to ah plus sealants. In addition, 

they were a similarity between mtafillapex and endosequencebc sealers. The film 

thickness of mtafillapex is greater than  ah plus and endosequencebc sealer. The 

flow test showed that bc sealer and ah plus had a flow rate of 26.96 mm and 

21.17 mm, respectively[30, 32]  

 

Radioopacity 

 

Radiopacity, a well-known characteristic of endodontic sealers, must be present 

in any root canal filling material to some degree to assess the quality of root filling 
function. Two standard disc and tissue simulator methods were used to assess 

radiopacity in a study  that showed it to be higher in ah plus than in mtafillapex 

and endo cpm. The radiopacity of the endo cpm sealer was 6 mm. The radiopacity 

of mtafillapex and ahplus was 3.9 and 18.4 mm, respectively, and the value of 

10.8 and 4.3 for the radiopacity of the endosequencebc and mtafillapex sealers. 

However, another study showed that the radiopacity of endosequencebc sealer 
and ah plus was 3.84 and 6.90 mm, respectively [31,36,34]. 

 

Retreatability 

 

Many newer root canal sealers are available on the market; the recently 
introduced biorootrcs is a two-component system based on tricalcium silicate[68] 

.The sealing effect of biorootrcs is comparable to ah plus sealers, micro-ct studies 

have  shown that this could be due to the lower flow rate and processing time 

than ah plus. Energy scattering x-ray spectroscopic analysis showed that 

biorootrcs contains carbon, calcium, oxygen, zirconium, chlorine, silicon and no 

added toxic elements or heavy metals[68] .A study demonstrated the ability of 
rcbioroot to penetrate dentin tubules and, compared to conventional root canal 

sealers, determined by confocal microscopy .[38] The microct analysis showed that 

the bioroot-rcs in the apical third part of the canal had more volume of sealer 

residues than mtafillapex sealer and followed by diaproseal sealer. This shows 

that the apical curvature of a root canal minimizes post-treatment instrument 
contact on all root canal walls [39] .the biorootrcs has a "its rock-like consistency" 

compared to mtafillapex and diaproseal sealer which makes it difficult to 
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remove.biorootrcs are larger than mtafillapex sealer, showed less sealing residue 

in the root canal, and prevented fewer cracks after post-treatment compared to 

biorootrcs.[40,41,42,43,44,68]  .post-treatment crack formation  is due to expansion and 

increased resilience of the areas surrounding the crack. When the tear opens, the 

collagen filaments stretch over it and distribute the energy through their 
deformation or friction. Increased mineral infiltration zone and mineral plugging 

of bioroot root canal sealers may be the reason for  crack growth resistance[45,46] In 

biorootrcs, more volume of sealer remnants in the root canal and prevention of 

cracks after retreatment might be due to increased biomineralization activity of 

this material. [68] 

 
MTA based sealers 

 

MTA is a material with a slow setting process that takes approximately 3 hours to 

initially set and the reaction slowly takes a week and possibly a month or more. 

Hydration of the powder results in a colloidal gel with a pH of 10.5 to 12.5. Mta is 
a biocompatible material with various clinical applications in root canal 

treatment. This material shows better improvement than other materials in 

endodontic procedures, including improved root,bone healing and antimicrobial 

activity. Examples of mta based sealers are endocpmsealer, mta obturation, 

prorootendosealer, mtafillapex. Mtafillapex is an mta-based sealer that was 

developed by angelus (londrina / paraná / brazil) dring 2010. Its pasty formula 
allows a perfect filling of the entire root canal. The composition of fillapexmta  is 

more stable than calcium hydroxide, maintains the pH value as an antibacterial 

effect. Shows no color change  of the tooth. 

 

Mta-based root canal sealers for endodontic treatment have been developed to 
meet the criteria of a good sealer. Mta improves sealability due to expansion when 

used in a humid environment. Mta has also been shown to be superior in  

bacterial microleak tests that do not involve bacteria ingress between mta 

surfaces. In 2007, holland et al. Investigated the effect of filling rate on apical and 

periapical tissues after the root canal is filled with mta and showed good results. 

Direct contact of the sealer with the periapical tissue can lead to cell degeneration 
and delayed wound healing. Furthermore, clinical practice suggests that fluid and 

blood contamination in moist areas of the root and moist dentin can interfere with 

the sealing of hydrophobic concave root canal sealer and the effectiveness of 

adhesion on wet substrates.mtafillapex is a two component catalyst paste system. 

The base consists of silica, bismuth oxide, and salicylate resin components such 
as butylene glycol, rosin, and methyl salicylate. The catalyst consists of titanium 

dioxide, silicon dioxide, and base resin components such as toluenesulfonamide, 

rosinate, pentaerythritol and an mta content of 13.2% as filler[68] 

 

Proroot endo sealer  

 
Cytotoxicity:   The eluent derived from the sealer has comparatively mild toxic 

effects on the preosteoblast cells when compared with commercially available 

sealers under the testing conditions. There is also minimum inhibition of the 

osteogenic potential of the preosteoblast cells. Thus, it is minimally tissue irritant 

even when it is inadvertently extruded through the apical constriction.[47,48] 
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Pushout bond strength:  The dislocation resistance of proroot was independent of 

location of radicular dentin and was more than ah plus and pulp canal sealer. 

This may be due to hardness of calcium silicate-based sealer after setting in 100% 

relative humidity. Microleakage studies of prorootmta sealer showed similar 
sealing ability to epoxy resin-based sealer superior to zinc oxide eugenol-based 

root canal sealers when evaluated using fluid filtration system.[48] 

 

Mtafillapex:  (angelus)  

According to the manufacturer, its composition according consists essentially of 

mta, salicylate resin, natural resin, bismuth and silica. Mtafillapex is the first 
paste: mta-based salicylate resin root canal sealing paste, versatile for all filling 

methods.  Delivers easily with no waste and has excellent  handling properties 

with  efficient set time. Half of mtafillapex paste - contains 13.2% mta. Known for 

its biocompatibility, mta creates an impressive airtight seal in which the mta 

particles expand and prevent microinfiltration. The other half of the fillapexmta  
paste: contains biologically compatible salicylate resin (1,3-butylene glycol 

disalicylate resin), which is non-tissue damaging and therefore a better choice 

than resins epoxy, which have been shown to have mutagenic effects . The two 

fillapexmta  pastes are combined in a homogeneous mixture to form a rigid but 

semi-permeable structure in which excess mta is dispersed [51,52] 

 

 flow: mtafillapex has a high flow rate (27 mm) and a small film thickness, so 
it easily penetrates the other accessory channels. Regardless of the sealing 

technique, mtafillapex confidently offers a high level of sealability that, 

unlike other seals, is not  affected by heat. [49,50] 

 ideal working time: 35 minutes. 

 antibacterial properties: it has excellent antibacterial properties since the 
solubility is extremely low (0.1%), so it does not erode over time like the 

other sealers. In addition, it has a high ph value for a long-lasting 

antibacterial effect and tends to keep calcium release relatively constant for 
up to 14 days.  

 mta's x-ray opacity exceeds recommended iso values, so x-ray diagnostics 
are never  a question mark. And if follow-up treatment is required, it can be 

easily removed[53,54] 

 

Cpm sealers  
 

The powder presented as a white modified portland cement based material, its 

most significant difference is the presence of a large amount of calcium carbonate 

which is said to increase the release of calcium ions and provide good sealing 

properties, adhesion to the walls of dentin, adequate flow rate and non irritant . 

The addition of calcium carbonate reduces the ph value after adjustment from 
12.5 to 10. In this way, surface necrosis in contact with the material is limited, 

allowing the action of alkaline phosphatase. Studies have shown that the addition 

of calcium chloride to mta shortens setting time, improves sealability, and 

facilitates insertion into cavities without compromising biocompatibility. When 

analyzing the endo cpm sealer for its sealability in apical plugs, it was found that 
there is no difference between the graymta angelus and the endo cpm sealer 55,56 . 
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Mtaobtura 

 

The development of mtaobtura aimed to achieve an endodontic sealer that 

combines the biological and sealing properties of mta. This seal showed very 

stable leakage values after 15 and 30 days, as expected for an mta-based 
material. Its performance replicated the good sealability of mta as a repair 

material. However, after 60 days, mtaobtura showed a significant increase in 

leakage. Bernardes et al. The study carried out by the mtaobtura showed the 

lowest flow rate (27.65 mm). Due to this property, mtaobtura is likely to be more 

difficult to penetrate into the ramifications and irregularities of the root canal 

walls than the other sealers tested.[54,57,58] 
 

Mtas experimental sealer 

 

It consists of 80% white portland cement, zirconium oxide as a radiation 

protection agent, calcium chloride as an additive and a resin carrier. It is made 
using a 5: 3 powder to liquid ratio  by weight  determined in previous pilot 

studies. It has an initial and final setting time similar to ah plus sealer. According 

to a recent study, Mtas showed greater calcium release than mta and portland 

cement, except for a period of 14 days. This may be due to the inclusion of 

calcium chloride in the stamp. The ph of the mtas sealant was significantly higher 

up to 48 hours and was statistically similar to that of mta and portland cement. 
This indicates that mtas has a great capacity to release  hydroxyl ions.[53] 

 

F-doped mta cements 

 

Recently, fluorine-containing portland cement was shown to have significant 
expansion in water and in pbs. Expansion of portland-based cements is a water-

dependent mechanism due to water absorption, as no expansion occurred when 

immersed in hexadecane oil. Furthermore, ettringite formation, responsible for 

expansion, is accelerated in fluorine-doped cements. Older sodium fluoride was 

included in the test cement. Fmta for its expansive properties and long setting 

time and its activity in the pulp cells of bones and teeth. (59). Therefore, the 
fluoride-containing cement showed better sealability, probably due to higher 

expansion. In addition, fluoride ions from cementum can penetrate the dentin 

and increase the mineralization of the dentin and also clog and seal the dentin 

tubules. The cement setting reaction involves the continuous formation of 

hydration products, which contribute to  the reduction of microchannels in the 
cement mass. Hydration products can react with dentin ions (ca and p) and 

reduce marginal spaces, improving the sealing of the apical third[60]. The large 

amount of portlandite that forms during hydration of tricalcium silicate causes 

the ph to rise early to 12, which can play a protective role in preventing 

recontamination of a filled root canal.(48) 

 
Calcium phosphate sealers 

 

Calcium phosphate was manipulated by legeros et al. Used as a restorative 

bioceramic dental cement. However, the first documented use of bioceramics as 

root canal sealing took place two years later, when krell and wefel  compared the 
efficacy of experimental calcium phosphate cement with grossman's seal in 
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extracted teeth and found no significant differences between the two. Two seals 

regarding apical occlusion, adaptation, occlusion of the dentinal tubules, 

adhesion, cohesion or morphological appearance[10] however, the experimental 

calcium phosphate sealer failed to seal apically as effectively as grossman's sealer. 
Chohayeb et al.  Later investigated the use of calcium phosphate as a root canal 

sealer in adult canine teeth. They reported that the calcium phosphate-based 

sealer provides a more uniform and closer fit to the dentin walls  compared to 

gutta-percha.[11]. Subsequently, calcium phosphate cement has  been used 

successfully in endodontic treatments including pulp capping, apical barrier 

formation, repair of periapical defects, and repair of perforations.[12] 

 

Most studies evaluate biocompatibility by studying cytotoxicity in relation to the 

effect of the material on cell survival. The cytotoxicity of the bioceramic-based 

stamps was examined in vitro using human and mouse osteoblast cells  and 

human periodontal ligament cells. Calcium phosphate is also the main inorganic 
component of  hard tissues (teeth and bones). Consequently, the literature 

suggests that many bioceramic sealers have the potential to promote bone 

regeneration if they are inadvertently extruded through the apical foramen during 

root canal filling or  root perforation repair. [13,14]. Capseali and capseal ii sealer 

cause less tissue irritation and  inflammation compared to other sealers. Schon et 

al.  Examined the effect of capseal i and capseal ii compared to sankinapatit root 
sealer (type i and type iii) and a eugenol zinc oxide based sealer (pulp canal 

sealer).the researchers exposed human periodontal fibroblast cells to  various 

sealer before measuring the inflammatory response using inflammatory mediators 

and the viability and osteogenic potential of mg63 osteoblast  cells. They found 

that capseal i and capseal ii have low cytotoxicity and  facilitate periapical 
dentoalveolar healing by regulating cellular mediators of periodontal ligament 

cells and osteoblast differentiation. Mtafillapex was found to have  severe 

cytotoxic effects on fibroblast cells when freshly mixed.[62,63] 

 

Setting time 

 
A slow set time can cause tissue irritation, and most root canal sealers produce 

some level of toxicity until fully set.  The amount of moisture  in the dentin 

tubules of the canal walls can be influenced by absorption with paper points, the 

presence of smear plugs or tubular sclerosis. [14]. Author loushine reported that 

the endosequencebc sealer setting reaction is a two phase reaction. In phase i, 
monobasic calcium phosphate reacts with calcium hydroxide in the presence of 

water to form water and hydroxyapatite. In phase ii, the water  from the dentin 

moisture and the water generated by the reaction in phase i contribute to the 

hydration of the calcium silicate particles to trigger a calcium silicate hydrate 

phase , by the Gilmore needle method and showed 168 hours to fully set[14,15] 

 
Bio compatibility 

 

The capseali and capseal ii groups showed less inflammation than the calcium 

phosphate based sealer. As mentioned, calcium phosphate cement is 

biocompatible, since calcium phosphate is the main inorganic component of hard 
tissue and the synthesized free calcium and phosphate ions can be used in  

metabolism. Also, the new stamps do not contain polyacrylic acid. A sodium 
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phosphate solution with the cpc was used as a replacement for the polyacrylic 

acid. Sodium phosphate is already known to show excellent tissue reactions. It 

has a ph of 7.4 and promotes the formation of hydroxyapatite compared to 

polyacrylic acid.[60,61,62] 

 
Sealing ability 

 

Capseali and capseal ii especially capseal ii showed good sealing ability, 

comparable to that of ah plus when done under anaerobic bacterial leakage. The 

new cps (capseali, capseal ii) showed sufficient biocompatibilities than other 

sealers. Sodium phosphate has a ph of 7.4 and promotes hydroxyapatite 
formation compared to polyacrylic acid. In in vitro fesem analysis,  cpc sealants 

tend to adhere to the dentin surfaces of the canal wall and diffuse more deeply 

into  open dentin tubules  than grossman cement. (64).  The reason for this result 

is that the particles of the deposited cpc seal have a smaller diameter. These 

fesem observations indicated that capseal conforms closely and uniformly to the 
dentin surfaces of the root canal walls and also appears to infiltrate  the dentin 

wall. Many researchers have found that both mineral trioxide aggregates and 

portland cement have similar physical, chemical and biological properties and 

even their mechanism of action has no difference.  Fesem analysis and leak 

testing showed that capseal ii, which contained white portland cement, had better 

sealing properties than capseali, which contained grayportland cement. This 
result appears to be due to the particle properties of the 2 cements, including the 

particle size. The smaller the particle size, the easier and faster the cement can be 

mixed, resulting in a smoother and more fluid cement mix.[64] 

 

References 
 

1. A. Kaur, N. Shah, A. Logani, and N. Mishra, “Biotoxicity of commonly used 

root canal sealers: a meta-analysis,” Journal of Conservative Dentistry, vol. 

18, no. 2, pp. 83–88, 2015. 

2. R. A. Buck, “Glass ionomer endodontic sealers—a literature review,” General 

Dentistry, vol. 50, no. 4, pp. 365–368, 2002. 
3. K. Markowitz, M. Moynihan, M. Liu, and S. Kim, “Biologic properties of 

eugenol and zinc oxide-eugenol. A clinically oriented review,” Oral Surgery, 

Oral Medicine, Oral Pathology, vol. 73, no. 6, pp. 729–737, 1992. 

4. S. M. Best, A. E. Porter, E. S. Thian, and J. Huang, “Bioceramics: past, 

present and for the future,” Journal of the European Ceramic Society, vol. 28, 
no. 7, pp. 1319–1327, 2008 

5. Ersahan S, Aydin C. Solubility and apical sealing characteristics of a new 

calcium silicate-based root canal sealer in comparison to calcium hydroxide-, 

methacrylate resin- and epoxy resin-based sealers. Acta Odontol 

Scand. 2013;71:857–862. 

6. Bond strength of a calcium silicate-based sealer tested in bulk or with 
different main core materials. 

7. The effect of obturation technique on the push-out bond strength of calcium 

silicate sealers.DeLong C, He J, Woodmansey KF 

8. The impact of root dentine conditioning on sealing ability and push-out bond 

strength of an epoxy resin root canal sealer. Neelakantan P, Subbarao C, 
Subbarao CV, De-Deus G, Zehnder M Int Endod J. 2011 Jun; 44(6):491-8. 



 

 

5703 

9. Asawaworarit W, Yachor P, Kijsamanmith K, Vongsavan N. Comparison of the 

apical sealing ability of calcium silicate-based sealer and resin-based sealer 

using the fluid-filtration technique. Med Princ Pract. 2016;25:561–565. 
10. R. LeGeros, A. Chohayeb, and A. Shulman, “Apatitic calcium phosphates: 

possible dental restorative materials,” Journal of Dental Research, vol. 61, 

article 343, 1982 
11. A. A. Chohayeb, L. C. Chow, and P. J. Tsaknis, “Evaluation of calcium 

phosphate as a root canal sealer-filler material,” Journal of Endodontics, vol. 

13, no. 8, pp. 384–387, 1987 

12. J. Y. M. Chau, J. W. Hutter, T. O. Mork, and B. K. Nicoll, “An in vitro study of 
furcation perforation repair using calcium phosphate cement,” Journal of 

Endodontics, vol. 23, no. 9, pp. 588–592, 1997 

13. W.-J. Bae, S.-W. Chang, S.-I. Lee, K.-Y. Kum, K.-S. Bae, and E.-C. Kim, 

“Human periodontal ligament cell response to a newly developed calcium 

phosphate-based root canal sealer,” Journal of Endodontics, vol. 36, no. 10, 
pp. 1658–1663, 2010. 

14. T. E. Bryan, K. Khechen, M. G. Brackett et al., “In vitro osteogenic potential 

of an experimental calcium silicate-based root canal sealer,” Journal of 

Endodontics, vol. 36, no. 7, pp. 1163–1169, 2010. 

15. W.-J. Shon, K.-S. Bae, S.-H. Baek, K.-Y. Kum, A.-R. Han, and W.-C. Lee, 

“Effects of calcium phosphate endodontic sealers on the behavior of human 
periodontal ligament fibroblasts and MG63 osteoblast-like cells,” Journal of 

Biomedical Materials Research PartB:Applied Biomaterials, vol. 100, no. 8 pp. 

2141–2147, 2012. 

16. Manappallil JJ. Basic dental materials. 4th ed. New Delhi: Jaypee Brothers 

Medical Publishers; 2015. 
17. Mutagenicity of the root canal sealer AHPlus in the Ames test. Schweikl H, 

Schmalz G, Federlin M Clin Oral Investig. 1998 Sep; 2(3):125-9 

18. In vitro cytotoxicity of a new epoxy resin root canal sealer. Azar NG, Heidari 

M, Bahrami ZS, Shokri F J Endod. 2000 Aug; 26(8):462-5 

19. Dentin-cement interfacial interaction: calcium silicates and polyalkenoates. 

Atmeh AR, Chong EZ, Richard G, Festy F, Watson TFJ Dent Res. 2012 May; 
91(5):454-9 

20. Dentinal Tubule Penetration of a Calcium Silicate-based Root Canal Sealer 

with Different Obturation Methods.Jeong JW, DeGraft-Johnson A, Dorn SO, 

Di Fiore PMJ Endod. 2017 Apr; 43(4):633-637 

21. Dentinal Tubule Penetration of a Calcium Silicate-based Root Canal Sealer 
with Different Obturation Methods.Jeong JW, DeGraft-Johnson A, Dorn SO, 

Di Fiore PMJ Endod. 2017 Apr; 43(4):633-637 

22. Calcium silicate-based root canal sealers: a literature reviewMiyoung 

Lim,† Chanyong Jung,† Dong-Hoon Shin, Yong-bum Cho, and Minju Song 

23. Dabaj P, Kalender A, Unverdi Eldeniz A. Push-out bond strength and SEM 

evaluation in roots filled with two different techniques using new and 
conventional sealers. Materials (Basel) 2018;11:E1620. 

24. Colombo M, Poggio C, Dagna A, Meravini MV, Riva P, Trovati F, Pietrocola G. 

Biological and physico-chemical properties of new root canal sealers. J Clin 

Exp Dent. 2018;10:e120–e126. 

25. Loushine BA, Bryan TE, Looney SW, Gillen BM, Loushine RJ, Weller RN, 
Pashley DH, Tay FR. Setting properties and cytotoxicity evaluation of a 

premixed bioceramic root canal sealer. J Endod. 2011;37:673–677. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32839716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32839716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20C%5BAuthor%5D&cauthor=true&cauthor_uid=32839716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=32839716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20Yb%5BAuthor%5D&cauthor=true&cauthor_uid=32839716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32839716


         5704 

26. Composition and physicochemical properties of calcium silicate based 

sealers: A review article.Jafari F, Jafari SJ Clin Exp Dent. 2017 Oct; 

9(10):e1249-e1255. 
27. Candeiro GT, Moura-Netto C, D'Almeida-Couto RS, Azambuja-Júnior N, 

Marques MM, Cai S, Gavini G. Cytotoxicity, genotoxicity and antibacterial 
effectiveness of a bioceramic endodontic sealer. Int Endod J. 2016;49:858–

864. 

28. Bioactivity of a Calcium Silicate-based Endodontic Cement (BioRoot RCS): 

Interactions with Human Periodontal Ligament Cells In Vitro.Camps J, 

Jeanneau C, El Ayachi I, Laurent P, About IJ Endod. 2015 Sep; 41(9):1469-

73. 
29. In vitro biocompatibility, inflammatory response, and osteogenic potential of 

4 root canal sealers: Sealapex, Sankin apatite root sealer, MTA Fillapex, and 

iRoot SP root canal sealer.Chang SW, Lee SY, Kang SK, Kum KY, Kim ECJ 

Endod. 2014 Oct; 40(10):1642-8. 

30. Raja, j., & james, j. R. (2014). Mta based root canal sealers-a critical 
review. Jidat, 30 

31. Malka, V. B., Hochscheidt, G. L., Larentis, N. L., Grecca, F. S., Fontanella, V. 

R. C., & Kopper, P. M. P. (2015). A new in vitro method to evaluate radio-

opacity of endodontic sealers. Dentomaxillofacial Radiology, 44(5), 20140422. 

32. Zhang, W., Li, Z., & Peng, B. (2009). Assessment of a new root canal sealer's 

apical sealing ability. Oral Surgery, Oral Medicine, Oral Pathology, Oral 
Radiology, and Endodontology, 107(6), e79-e82. 

33. Amoroso‐Silva, P. A., Guimarães, B. M., Marciano, M. A., Duarte, M. A. H., 

Cavenago, B. C., Ordinola‐Zapata, R., ... & De Moraes, I. G. (2014). 
Microscopic analysis of the quality of obturation and physical properties of 

MTA F illapex. Microscopy research and technique, 77(12), 1031-1036. 

34. Viapiana, R., Guerreiro-Tanomaru, J. M., Hungaro-Duarte, M. A., Tanomaru-
Filho, M., & Camilleri, J. (2014). Chemical characterization and bioactivity of 

epoxy resin and Portland cement-based sealers with niobium and zirconium 

oxide radiopacifiers. Dental Materials, 30(9), 1005-1020. 

35. Dr. Sonali Talwar*1, Dr. Smridhi Bhanot 1, Dr. Pinki Narwal 1,Dr. Pardeep 

Mahajan2, Dr. Amit Sood3, Dr. Pratibha Marya4 “ bioceramic based sealers : 

a review article” 
36. Malka, V. B., Hochscheidt, G. L., Larentis, N. L., Grecca, F. S., Fontanella, V. 

R. C., & Kopper, P. M. P. (2015). A new in vitro method to evaluate radio-

opacity of endodontic sealers. Dentomaxillofacial Radiology, 44(5), 20140422. 

37. Simsek N, Keles A, Ahmetoglu F, Ocak MS, Yologlu S. Comparison of different 

retreatment techniques and root canal sealers: A scanning electron 
microscopic study. Braz Oral Res 2014;28:S1806-83242014000100221. doi: 

10.1590/1807-3107bor-2014.vol28.0006.  

38. Tay FR, Pashley DH, Rueggeberg FA, Loushine RJ, Weller RN. Calcium 

phosphate phase transformation produced by the interaction of the Portland 

cement component of white mineral trioxide aggregate with a phosphate-

containiing fluid. J Endod 2007;33:1347-51. 
39. Hülsmann M, Bluhm V. Efficacy, cleaning ability and safety of different rotary 

NiTi instruments in root canal retreatment. Int Endod J 2004;37:468-76. 

40. Schneider SW. A comparison of canal preparations in straight and curved 

root canals. Oral Surg Oral Med Oral Pathol 1971;32:271-5.   

https://www.ijdr.in/article.asp?issn=0970-9290;year=2021;volume=32;issue=1;spage=79;epage=86;aulast=Mavishna#ft38


 

 

5705 

41. Rodig T, Kupis J, Koniestschke F, Dullin C, Drebenstedt S, Hulsmann M. 

Comparison of hand and rotary instrumentation for removing gutta-percha 

from previously treated curved root canals: A microcomputed tomography 

study. Int Endod J 2014;47:173-82.   
42. nair AV, Nayak M, Prasada LK, Shetty V, Kumar CNV, Nair RR. Comparative 

evaluation of cytotoxicity and genotoxicity of two bioceramic sealers on 

fibroblast cell line: An invitro study. J Contemp Dent Prac 2018;19:656-61 

43. Da Rosa RA, Santini MF, Cavenago BC, Pereira JR, Duarte MA, So MV. 

Micro-CT evaluation of root filling removal after three stages of retreatment 

procedure. Braz Dent J 2015;26:612-8.   
44. Bhushan J, Gupta G, Gupta A. The ability of Nickel-Titanium rotary 

instruments to induce dentinal micro cracks during root canal preparation. 

Dent J Adv Stud 2018;6:71-5. 

45. Han L, Okiji T. Uptake of calcium and silicon released from calcium silicate-

based endodontic materials into root canal dentine. Int Endod J 
2011;44:1081-7.   

46. Bryan T, Khechen K, Brackett MG. In vitro osteogenic potentialof an 

experimental calcium silicate-based root canal sealer. JEndod 

2010;36(7):1163-69. 
47. Tay FR, Pashley DH, Rueggeberg FA, Loushine RJ, Weller RN. Calcium 

phosphate phase transformation produced by the interaction of the Portland 
cement component of white mineral trioxide aggregate with a phosphate-

containing fluid. J Endod2007;33:1347-51. 

48. Hosoya N, Nomura M, Yoshikubo A. Effect of canal drying methods on the 

apical seal. J Endod 2000;26(5):292-94. 

49. Torabinejad M, Parirokh M. Mineral trioxide aggregate: A 
comprehens ive  l i t erature  rev iew—part  I I :  Leakage  

andbiocompatibility investigations. J Endod 2010;36:190-202 

50. Kuga CM, Edson Campos EA. Hydrogen ion and calcium releasing of MTA 

Fillapex and MTA-based formulations. 2011 Jul-Sep;8(3):271-76. 

51. Gomes-Filho JE, Watanabe S, Lodi CS, Cintra LTA, Nery MJ,Filho JAO, et al. 

Rat tissue reaction to MTA Fillapex. Dent Traumatol 2012 Dec;28(6):452-56. 
52. Tanomaru JMG, Leonardo MR, Tanomaru Filho M. In-vitro antimicrobial 

activity of endodontic sealers, MTA based cements and Portland cement. J Oral 

Sci 2007;49(1):41-45 

53. Gomes-Filho JE, Watanabe S, Lodi CS, Cintra LTA, Nery MJ,Filho JAO, et al. 

Rat tissue reaction to MTA Fillapex. Dent Traumatol 2012 Dec;28(6):452-56 
54.  Scarparo RK, Haddad D, Acasigua GA. Mineral trioxide aggregate-

based sealer: Analysis of tissue reactions to a new endodontic material. J 

Endod 2010;36(7):1174-78 

55. Vasconcelos BC, Bernardes RA, Cruz SML, et al. Evaluation of pH and 

calcium ion release of new root-end filling materials. O r a l  S u r g  O r a l  

M e d  O r a l  P a t h o l  O r a l  R a d i o l  E n d o d  2009;108:135-39. 
56. Bernardes RA, Campelo AA, Silva DS. Evaluation of the flow rate of 3 

endodontic sealers: Sealer 26, AH Plus, and MTA Obtura. Oral Surg Oral 

Med Oral Pathol Oral Radiol Endod 2010;109:e47-49 

57. Torabinejad M, Watson TF, Pitt Ford TR. Sealing ability of an MTA when 

used as a root end fi ll ing material. J Endod 1993;19:591-95. 

https://www.ijdr.in/article.asp?issn=0970-9290;year=2021;volume=32;issue=1;spage=79;epage=86;aulast=Mavishna#ft41
https://www.ijdr.in/article.asp?issn=0970-9290;year=2021;volume=32;issue=1;spage=79;epage=86;aulast=Mavishna#ft39


         5706 

58. Gandolfi MG, Prati C. MTA and F-doped MTA cements used as sealers with 

warm gutta-percha. Long-term study of sealing ability. Int Endod J 

2010;43:889-901 

59. Gandolfi MG, Iacono F, Agee K, et al. Setting time and expansion in 

different soaking media of experimental accelerated calcium-silicate cements and 
ProRoot MTA. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 

2009;108:e39-45 

60. Gandolfi MG, Taddei P, Tinti A, Dorigo De Stefano E, Rossi PL, Prati C. 

Kinetics of apatite formation on a calcium silicate cement for root-end filling 

during ageing in physiological-like phosphate solutions. Clin Oral Investig 2010 

Dec;14(6):659-68 
61. T. P. Cotton, W. G. Schindler, S. A. Schwartz, W. R. Watson, and K. 

MHargreaves, “A retrospective study comparing clinical outcomes after 

obturation with Resilon/Epiphany or Gutta-Percha/Kerr Sealer,” Journal of 

Endodontics, vol. 34, no. 7, pp. 789–797, 2008. 

62. Nikolaos E Ioannis K Experimental study of the biocompatibility of four root 
canal sealers and their influence on the zinc and calcium content of several 

tissues.J Endodon. 1995; 21: 122-127 

63. Lee J Kim Y Bae KBiocompatibility of two newly-developed resin-based root 

canal sealers.J Endodon. 2002; 28: 263 

64. Sugawara A Nishiyama M Kusama K et al.Histopathological reaction of 

calcium phosphate cement. Dent Mater J. 1992; 11: 11-16 
65. W. Zhang, Z. Li, and B. Peng, “Assessment of a new root canal sealer's apical 

sealing ability,” Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology 

and Endodontics, vol. 107, no. 6, pp. e79–e82, 2009. 
66. A. R. Atmeh, E. Z. Chong, G. Richard, F. Festy, and T. F. Watson, “Dentin-

cement interfacial interaction: calcium silicates and polyalkenoates,” Journal 
of Dental Research, vol. 91, no. 5, pp. 454–459, 2012. 

67. H. Zhang, Y. Shen, N. D. Ruse, and M. Haapasalo, “Antibacterial activity of 

endodontic sealers by modified direct contact test against Enterococcus 

faecalis,” Journal of Endodontics, vol. 35, no. 7, pp. 1051–1055, 2009. 

68. comparative evaluation of retreatability of calcium silicate-based root canal 
sealers and epoxy resin-based root canal sealers in curved canals-An In-
Vitro micro-CT analysis  

69. MV Mavishna1, Kondas Vijay Venkatesh  

https://www.ijdr.in/searchresult.asp?search=&author=MV+Mavishna&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.ijdr.in/searchresult.asp?search=&author=Kondas+Vijay+Venkatesh&journal=Y&but_search=Search&entries=10&pg=1&s=0

