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Abstract
Background: Surgical endodontic therapy is the prescribed treatment of choice whenever the non-surgical options fail which includes
the use of a root end filling material. E. faecalis is the most prevalent organism associated with the treatment failed cases
Aim: The purpose of the present study was to evaluate and compare the antimicrobial efficacy of Biodentine and MTA as root end filling
material and root repair material against E. faecalis.
Settings and Design: Comparative invitro study was conducted at Tropical Institute of Ecological Sciences, Kottayam under Mahatma
Gandhi University, Kottayam, Kerala.
Materials and Methods: The antimicrobial activity was determined using agar diffusion test. Freshly mixed MTA and Biodentine was
added to respective wells and incubated. The zone of inhibition of growth was recorded.
Statistical analysis: The data analysis was performed using Students ‘t’ test
Results: Statistically significant difference was found between Biodentine and MTA in against E. faecalis growth.
Conclusions: Biodentine was found to have superior antibacterial activity against E. faecalis than MTA. Hence it can be a better alternative to MTA as root end filling and root repair material.
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1. Introduction
Bacteria are the prime etiological agents in the development and
progression of pulpal and periapical diseases (Kakehashi et al.
1965). When orthograde or non-surgical root canal treatment gets
failed, surgical endodontic therapy involving resecting a portion of
the root apex with retrograde obturation is indicated to retain the
tooth (Gutmann and Harrison 1999). The root-end filling material
functions as either enhancing the existing seal or contributing to a
new apical seal to an otherwise unobturated root canal.
Certain microorganisms like E. faecalis is repeatedly recovered
from failed root canal treated cases or retreatment cases. Its prevalence in such infections is high because of the virulence factors
possessed by the organism (Stuart et al. 2006). Hence, the antimicrobial effects of root end filling material may play an important
role in the healing process and treatment outcome.
Numerous biomaterials are used to obtain the three-dimensional
seal at the apical region during the surgical treatment. MTA is a
biomaterial with an excellent biocompatibility and adequate sealing property (Kim and Kratchman 2006). Biodentine is a novel
calcium silicate bioactive material with some superior properties
when comparing to other materials. As Biodentine is recently
introduced, studies regarding comparison of its antimicrobial activity with MTA are minimal.

The aim of the study is to compare the antibacterial activity of
Biodentine and MTA as root end filling material and root repair
material against E. faecalis.

2. Subjects and methods
This invitro study was conducted at the Tropical Institute of Ecological Sciences, Velloor, Kottayam and Institutional scientific
committee, Government Dental College; Kottayam gave the approval for this in-vitro study. MTA Angelus was used for testing
and it is manufactured by Angelus, Londrina–PR, Brazil. Manufacturer of Biodentine is Septodont, St. Maur-des-Fossés, France.
The antibacterial activities of the materials were evaluated using
agar diffusion test. The Enterococcus faecalis strain used for agar
diffusion test was ATCC 29212.
The method of choice was agar well diffusion method. From prepared culture, 100μl of E. faecalis suspension was taken and inoculated in 130 mm culture plates with previously set layers of
Mueller Hinton Agar. Sterile spreader was used for performing the
inoculations across media. After that two uniform wells of 6mm
diameter and depth were made in the agar plate containing cultures of E. faecalis.
50mg of MTA and Biodentine were taken and mixed according to
the manufacturer’s instructions. 200μl of MTA and Biodentine
were added to the respective wells on the plate and were incubated
for 24 hours at 370C in an incubator. After incubation period, plate
was checked for the zones of inhibition of bacterial growth. The
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diameter of the zones of inhibition of bacterial growth obtained for
two groups against E. faecalis were recorded in centimeter (Fig.
1). Agar diffusion test had performed 6 times for obtaining significant results.

1 shows diameters of the zone of inhibition against E. faecalis
growth attained by MTA and Biodentine. Table 1 shows mean
diameter of the zone of inhibition against E. faecalis growth obtained for MTA was 3.250cm and that obtained for Biodentine
was 3.983cm. Also table 1 shows that there was significant difference exist between the diameters of zone of inhibition of bacterial
growth obtained for MTA and Biodentine against E. faecalis
(p<0.05). This finding was found out using student’s ‘t’ test.

3. Results
The results were statistically analyzed using computer software,
Statistical Package for Social Sciences (SPSS) version 16. Graph

Fig. 1: Agar Diffusion Test.
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Graph 1: Comparison of Diameter of Zone of Inhibition Obtained for MTA and Biodentine.
Table 1: Student’s T Test for Mean Diameter of Zone of Inhibition of Bacterial Growth Comparing Antimicrobial Activity of Two Bioactive Materials
Levene's Test for Equality of Variances
t-test for Equality of Means
Material
Mean (cm) Std. deviation Std. error of mean
F value
Sig
t
df
Sig.
MTA
3.250
0.122
0.050
-6.173
10
0.000
E. faecalis
3.861
0.078
Biodentine 3.983
0.263
0.107
-6.173
7.058
0.000
Organism

4. Discussion
An ideal root repair material should have antibacterial properties
either they should be bactericidal or bacteriostatic. Also root end
filling materials filling material should be antimicrobial in nature.
This is because many bacteria which are the major constituent of
primary infection can be present along with the therapy resistant
organisms in the areas of persistent infection. In this in vitro study,
we were trying to evaluate and compare antibacterial efficacy of
MTA with a newer root end filling and root repair material, Bio-

dentine. One of the most predominant and prevalent organisms
associated with therapy resistant cases is E. faecalis (Stuart et al.
2006). Majority of the cases selecting for surgical endodontic
therapy include treatment failure cases. Therefore organism selected for testing the antibacterial activity of MTA and Biodentine
was E. faecalis.
Agar diffusion test was opted because it is one of the efficient and
commonly used methods used for evaluating the antimicrobial
activity of materials and the efficacy of the method had already
proven by various antimicrobial studies (Lui et al. 2004). The
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findings obtained from agar diffusion test are usually influenced
by the ability of the material to diffuse across the medium (Fraga
et al. 1996). The factors that affect the results of agar diffusion
tests are selection of the agar medium and microorganisms, standardization of inoculation density and incubation and reading point
of the zones of inhibition (Sipert et al. 2005). In the present study,
we used freshly mixed cements of MTA and biodentine for agar
diffusion test because antimicrobial activity of different materials
may be related to the degree of setting (Cobankara et al. 2004).
There are many materials which are used as root end filling material and among them MTA fulfills major criteria’s and considered
as an ideal material for root repair and root end filling. MTA has
its advantages like regenerative and osteogenic potential, good
marginal sealing ability, biocompatibility and bioactivity (Saunders et al. 2008). The push-out bond strength had shown to be
increase gradually over time. The antimicrobial activity of MTA
against E. faecalis and P. aeruginosa had demonstrated in previous
studies (Stowe et al. 2004) Antibacterial properties of this calcium
silicate material can be attributed to its alkalinity (Fridland and
Rosado 2003). The pH value of the freshly mixed MTA is 10.2,
which increases upto 12.5 after 3 hours. This increase in the pH
value might be due to calcium hydroxide release during the hydration process (Fridland and Rosado 2005).
Biodentine is a recently introduced bioactive dentine substitute
based on “Active Biosilicate Technology”. The properties like
biocompatibility and bioactivity, sealing ability and regenerative
potential similar to that of MTA but setting time and handling
properties are better when comparing to MTA (Kokate and Pawar
2012). Antibacterial properties of biodentine are closely associated
with pH and calcium release. The pH of cement rises to 12.5 during setting and a basification of near-by areas occur. The microbial growth is inhibited at this pH which may lead to the disinfection
of the surrounding areas. Also the properties such as compressive
strength, elasticity modulus and microhardness of Biodentine are
more similar to that of natural dentine, hence proposed to be ideal
root end filling and root repair material (Han and Okiji 2011).
Our results demonstrated that both materials possess antimicrobial
activity which had been substantiated by the formation of zones of
inhibition. The mean diameter of the zone of inhibition obtained
for MTA was 3.25cm and that obtained for Biodentine was
3.98cm. It was evident that Biodentine achieved a larger zone of
inhibition when compared to MTA which was an indicative of its
greater antibacterial activity. This was statistically significant also.
The results of our studies are in parallel with the studies conducted
by Tanomaru- Filho et al. where they had obtained a zone of inhibition of 16mm for MTA against E. faecalis. Also the present
study shows a positive correlation with a recent study conducted
by Bhavana et al. in 2015. They demonstrated that the mean diameter of zone of inhibition attained by MTA against E. faecalis was
2.6cm and that by Biodentine was 3.1cm.

5. Conclusion
From the present study it can be concluded that Biodentine possesses superior antibacterial activity against E. faecalis than MTA
which is significant. Excellent antibacterial property against highly pathogenic organism like E. faecalis along with other properties
such as stability, less solubility, non-resorbable nature, better handling properties, fast setting time and good sealing ability make
Biodentine, a better alternative for root repair and root end filling
when comparing to MTA. As previous studies comparing the antibacterial activity of Biodentine and MTA are comparatively
fewer in number, further in-vitro and ex-vivo studies are recommended before establishing this novel calcium silicate material as
an ideal root repair and root end filling material.
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