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Aim: The aim of this study was to compare the sealing ability of 

biodentine with mineral trioxide aggregate (MTA) by dye leakage test 

using methylene blue. 

Materials and methods: thirty human single-rooted teeth were 

prepared and the canals were instrumented using standard method up to 

# 40, and obturated with gutta-percha and zinc oxide. The ends of the 

roots were resected at 3 mm away from the apices, and the retrograde 

cavities were prepared using fissure bur. The teeth were divided into 

two groups (n=15 for each group); first group was filled with MTA, 

and the second with Biodentine. The teeth immersed in the methylene 

blue 2% for 24 hours. Then the teeth were cut longitudinally and the 

dye leakage was measured in millimeter under the stereoscope.     

Results: There was no statistically significant difference between the 

two groups from the way of sealing ability (P > 0.05). 

Conclusion: Under the conditions of this study: it could be concluded 

that Biodentine has the same apical sealing ability compared with MTA 

when it used as a retrograde filling material. 
 

                 Copy Right, IJAR, 2019,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
The success of endodontic treatment depends on the debridement of the root canal then the ability to obturate it with 

a sealing material. Many material, instruments and techniques have been developed to reach this success. (Özata et 

al., 1993; Sousa et al., 2004). However, the periapical lesion may persist in some cases. In these cases, the 

apicoectomy become indication (Holt and Dumsha, 2000; Sousa et al., 2004). 

 

Surgical procedure includes exposure of the apex, resection the end of the root, preparation the cavity and insert the 

root end filling material, which should adhere to the cavity walls to provide a tight seal against the microorganisms 

and their byproducts. Also, it should be radiopaque, dimensionally stable, nonabsorbable, and the most important 

easy to handle (Ingle, 2009; Ingle and Bakland, 2002) 

 

Numerous materials have been recommended to be used as retrograde material such as: amalgam, zinc oxide-

eugenol cements, polycarboxylate, glass ionomer cement and Mineral Trioxide Aggregate (MTA).  MTA has been 

used for apexification, perforation repair, root resorption, and as root-end filling material (Torabinejad and Chivian, 
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1999). it consists of many components such as: tricalcium silicate, tricalcium aluminate, tricalcium oxide, and 

silicate oxide. Mineral Trioxide Aggregate (MTA) has shown good sealing ability and biocompatibility in previous 

in-vitro and in-vivo studies. (Parirokh and Torabinejad, 2010). 

 

Biodentine is a new material based on calcium silicate technology.it consists of powder and liquid. The powder 

consists of: dicalcium silicate, tricalcium silicate, calcium carbonate and iron oxide, and zirconium oxide filler. the 

Liquid consists of calcium chloride which is acting as accelerator and a polymer which is acting as a water reducing 

agent. Biodentine has good handling properties. it can be used as a retrograde filling material (Grech et al., 2013) 

The quality of apical seal achieved by root end filling materials can be assessed by various methods like the degree 

of dye penetration, and fluid filtration techniques (Wu and Wesselink, 1993). The dye penetration is the most 

popular method for measuring sealing ability of the root canal. Various dyes that can be used include India ink, basic 

fuchsin, and methylene blue. methylene blue has been proved to be a useful aid in endodontics (Ahlberg et al., 

1995). 

 

The aim of this study was to evaluate the sealing ability of Biodentine as retrograde filling materials. 

 

Materials and Methods:- 
thirty extracted single rooted human teeth with completely formed apices and straight canals were taken for this 

study. The teeth were cleaned, disinfected and stored in normal saline. The crowns of the teeth were cut at the 

cementoenamel junction and the length of each sample was standardized to 14 mm using a diamond disk. The length 

of each canal was visually determined by placing a #15 file into the canal until the tip of the file was visible at the 

apex. The working length was determined by subtracting 1 mm from the length of the file. The canals were prepared 

up to #40 using the standard method. Sodium hypochlorite 5.25% was used after each filing motion. The final 

irrigation was done with EDTA 17%. 

 

Canals were dried using absorbent paper points and obturated with gutta-percha points and zinc oxide eugenol sealer 

with lateral compaction technique. Radiographs were taken to confirm the quality of obturation. Canal orifices were 

sealed with class ionomer cement and the teeth were stored in incubation at 37
0
C and 100 humidity for one week. 

The root resections were carried out using a fissure bur (FG 111x014 horico, Germany) at 90° angle axis to the long 

axis of the root removing 3 mm of the apex. 3mm deep root end cavity was prepared using FG108x010 fissure bur 

(figure 1, 2). Depth of the root end cavity was checked using periodontal probe. All the root end cavities were rinsed 

with EDTA as final irrigation. 

 
Figure 1:-FG108x010 fissure bur 

 

 
Figure 2:-the prepared root end cavity. 
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The teeth were randomly divided into two groups of 15 each: group 1: root end cavities were restored with MTA 

(chungcheongbuk-do, Korea) while the root end cavities were filled with Biodentine (saint-Maurd-des-fosses 

Codex-France) in group 2. The used root end filling materials were manipulated according to the manufacture’s 

instructions. Each material was condensed into the prepared cavity using small pluggers. the root end filling material 

were allowed to set for one day at 37°C and 100% humidity. After that the samples were coated with 3 layers of nail 

varnish except for 1 mm from the apex and then allowed to dry completely. 

 

The specimens were then suspended in 2% methylene blue for 24 hours. After that the teeth were rinsed under 

running water. The teeth were split longitudinally with a diamond disc using a water coolant and the dye penetration 

was examined under stereomicroscope & microleakage was evaluated in millimeters under stereoscope. When the 

sample showed no leakage, a part of the root end filling material was removed to make sure that there was not a 

hidden leakage under it (figure 3,4 and 5). 

 

Statistical analysis:- 
The results of the leakage test were statistically evaluated using Independent Samples Test. The results were 

expressed as means ± standard deviation, and P < 0.05 was considered statistically significant as in table (1) and 

table (2). 

 

Table 1:-shows the mean microleakage of the samples. 

Group Statistics 

 MATERIAL N Mean Std. Deviation Std. Error Mean 

MICROLEAKAGE BIODENTIN 15 1.3000 .70204 .18127 

MTA 15 1.0333 .54989 .14198 

 

Table 2:-shows the results of Independent Samples Test. 

Independent Samples Test 

 Levens’s 

test for 

Equality of 

variances 

T_test for Equality of Means 

f sig t df Sig. 

(2-

tailed) 

Mean 

difference 

Std error 

difference 

95% confidence 

lower upper 

Microleakage Equal 

variances 

assumed 

1.793 .191 1.158 28 .257 .26667 .23025 -

.20498 

.73832 

Equal 

variances 

not 

assumed 

  1.158 26.48 ,257 .26667 .23025 -

.20620 

-

.73954 

 

Results:- 
The overall results showed that the mean microleakage was maximum for Biodentine. However, the difference 

between MTA and Biodentine was not statistically significant (P<0.05). 
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Graph 1:-shows the sealing ability of Biodentine was similar to that of MTA. 

 

 
Graph 1:-The mean values of microleakage 

 
Figure 3:-One of MTA sample shows no leakage. 

 
Figure 4:-One of MTA samples shows leakage. 
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Figure 5:-One of Biodentine samples shows some leakage. 

Discussion: 
Most of endodontic retreatment are managed using conventional treatment method. However, some cases require 

surgical intervention (Hargreaves and Berman, 2015; Ingle and Bakland, 2002). Sealing ability of the retrograde 

filling material is as important as its biocompatibility for the success of surgical treatment. Poor sealing can be a 

result of inadequate contact between the filling material and root canal walls (Tsesis et al., 2006). 

 

Mineral trioxide aggregate is frequently used as root end filling material. MTA showed better sealing properties than 

other material (Khandelwal et al., 2015; Maior et al., 2007; Pereira et al., 2004; Post et al., 2010). Although MTA is 

showing good results as retrograde filling material, but it has certain limitations such as long setting time and high 

cost (Sonarkar and Purba, 2015; Swetha et al., 2015). Biodentine uses novel active biosilicate technology to ensure 

superior mechanical properties. It has got short setting time of around 12 min, which is achieved by the bigger 

particle size, addition of Calcium chloride to the liquid component and decreasing the overall liquid content. The 

manufacturers claim that it’s modified powder composition i.e., the addition of setting accelerators and softeners, a 

new pre dosed capsule formulation for use in a mixing device largely improve the physical properties of the material 

making it more user-friendly (Khandelwal et al., 2015). 

 

the determination of microleakage in dentistry could be performed by various methods and devices such as fluid 

filtration, dye extraction, dye penetration, bacterial and protein leakage models (Gogna et al., 2011). 

 

This study found that there is no statistically significant difference between Biodentine and MTA regarding the 

sealing ability as a retrograde filling material. This result is in accordance to the study conducted by Mousavi et al 

which found that the microleakage values of Biodentine and MTA were similar (Mousavi et al., 2018). On the 

contrary, Nabeel et al found that the sealing ability of MTA was superior to that of biodentine as root end filling 

materials (Nabeel et al., 2019). This could be attributed to the fact that they used the Fluid filtration method while 

dye leakage was used in this study. 

 

Kollmuss et al used the glucose penetration model and also found that MTA was superior to biodentine (Kollmuss et 

al., 2017). However, Desai et al found that biodentine showed lower leakage values compared to MTA (Desai et al., 

2016). 

 

According to this study, the sealing ability of biodentine and MTA was similar as retrograde filling materials.  

 

Conclusion:- 
Within the limits of this study, it can be concluded: that Biodentine has the same sealing ability of MTA as a 

retrograde filling material.  
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