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Abstract

Background: Removal of endodontic infection is quite different from most other sites in the human body. Aim: To
investigate the antibacterial property of biodentine and mineral trioxide aggregate cement against Streptococcus and
Enterococcus. Methods: Antibacterial activity of Biodentine and mineral trioxide aggregate was evaluated by the agar
diffusion method against E. faecalis and S. mutans among sixty patients. The experimental materials included 50 mg
Biodentine and 50 mg mineral trioxide aggregate. The diameter of microbial inhibition zones around each well was
measured to the closest size in mm with a digital caliper. Results: Biodentine produced 3.02+0.27 mm inhibition zone
against Streptococcus mutans and Enterococcus faecalis within 24 hours. This difference between the S. mutans and E.
faecalis was not statistically significant. Sililarly Mineral trioxide aggregate produced 2.01+0.22 mm inhibition zone
against Streptococcus mutans and Enterococcus faecalis within 24 hours. Conclusion: Biodentine showed us
encouraging results against Streptococcus and Enterococcus compared to mineral trioxide aggregate by creating higher
inhibition zones.
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INTRODUCTION poor handling characteristics, low resistance to
Removal of endodontic infection is quite compression and high cost are some of its

different from most other sites in the human body. Host
measures that are sufficient to eliminate infectious
microorganisms in other sites do not suffice for
complete elimination of endodontic infection mainly
because of complex anatomy of the pulp space system
[1]. Debridement of the pulp space system by
instrumentation and irrigation in collaboration with
prevention of re-infection is considered the most
important factor in prevention and treatment of
endodontic diseases [2].

Microorganisms are able to survive in periods
of starvation and predominate even post thorough
cleaning and shaping of the pulp space [3]. The most
frequently isolated antimicrobial resistant species, by
far in previously root filled teeth with apical
periodontitis  are  Streptococcus  mutans  and
Enterococcus faecalis [4].

Setting time is little long for mineral trioxide
aggregate thus chances of staining of tooth structure,

disadvantages [5]. Biodentine decreases this setting
time to 9—12 min but cannot be used in the presence of
moisture [6]. Therefore, the present study was to
investigate the antibacterial property of biodentine and
mineral  trioxide  aggregate  cement  against
Streptococcus and Enterococcus.

METHODS

This cross-sectional study was planned by a
dental hospital of Jammu region. Antibacterial activity
of Biodentine and mineral trioxide aggregate was
evaluated by the agar diffusion method against E.
faecalis and S. mutans among sixty patients. The
experimental materials included 50 mg Biodentine and
50 mg mineral trioxide aggregate. The manufacturer’s
instructions were followed for better compliance.

The bacterial stock culture E. faecalis was
obtained and culture was grown overnight in brain heart
infusion broth and inoculated in Mueller-Hinton agar
plates. S. mutans was inoculated onto blood agar media.
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Inoculation was performed by utilizing sterile cotton
swab brushed over the media. Wells 4 mm in diameter
and 4 mm deep were prepared on plates with a copper
puncher, and under aseptic conditions according to the
instructions  of the  manufacturing  company.
Immediately filled with freshly manipulated test
materials. Then, all the Agar plates were incubated at
37°C in an incubator and evaluated at 24 h. The
diameter of microbial inhibition zones around each well
was measured to the closest size in mm with a digital
caliper.

Written and informed consent was obtained
from study subjects. Permission of ethical committee
was obtained from the Institutional Ethics Committee.
All the questionnaires were manually checked and
edited for completeness and consistency and were then
coded for computer entry. After compilation of

collected data, analysis was done using Statistical
Package for Social Sciences (SPSS), version 21 (IBM,
Chicago, USA). The results were expressed using
appropriate statistical variables.

RESULTS

Biodentine produced 3.02+0.27 mm inhibition
zone against Streptococcus mutans and Enterococcus
faecalis within 24 hours. This difference between the S.
mutans and E. faecalis was not statistically significant.
Sililarly Mineral trioxide aggregate produced 2.01+0.22
mm inhibition zone against Streptococcus mutans and
Enterococcus faecalis within 24 hours. This difference
between the S. mutans and E. faecalis was also not
statistically significant. The difference between
Biodentine and Mineral trioxide aggregate was found to
be statistically significant (Table-1).

Table-1: Antibacterial response of biodentine and mineral trioxide aggregate against streptococcus mutans and enterococcus
faecalis among study subjects

Biocompatible materials | Zone of inhibition

Mean | SD | P-value

Streptococcus mutans | Enterococcus fecalis

Biodentine 3.7 3.0

3.02 | 0.27 | >0.05 | <0.05

Mineral trioxide aggregate | 2.2 2.4

201 | 0.22 | >0.05

Bar chart depicts the zone of inhibition produced by streptococcus and enterococcus in response to

biocompatible materials (Figure-1).
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Fig-1: Bar chart showing zone of inhibition produced by streptococcus and enterococcus in response to biocompatible
materials

DISCUSSION

Functioning pulp is capable of initiating many
defense mechanisms to shield the body from
microorganism invasion [8]. Its advantageous to
preserve the vitality of an exposed pulp rather replacing
it with a biocompatible material following pulp
exposure. Direct pulp capping in cariously exposed pulp
of young teeth has yielded, especially high success rate.

Mineral trioxide aggregate has excellent
biocompatibility, which stimulates the formation of the

hard tissue, which acts like a barrier and preserves the
vitality of the damaged pulp, and thus eliminate the
need of a root canal treatment. The composition
includes CaSiO4, bismuth oxide, calcium carbonate,
calcium sulfate, and calcium aluminate [9]. It contains a
hydrophilic powder that reacts with water and produces
a calcium hydroxide and CaSiO4 hydrated gel.
However, as its setting time is long (4-6 h), chances of
staining of tooth  structure, poor handling
characteristics, low resistance to compression and high
cost are some of its disadvantages [10]. These
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disadvantages necessitate more ideal restorative
material.

Advantages of biodentine over MTA are its
greater viscosity and its shorter setting time. A long
setting time of MTA is inconvenient to both dentist and
patient, because for direct pulp- capping with MTA it
requires two visits: application of MTA in the first visit
and seating of the permanent restoration over the
sufficiently hardened MTA in the second visit.
Moreover, it may increase the risk of bacterial
contamination. Finer particles in the powder with larger
surface areas contribute to the short setting time of
Biodentine that will make it possible for treatment to be
performed in single visit [11].

Agar diffusion test is the most commonly
employed technique for evaluation of antibacterial
activity that is why it was used in the present study. It is
able to demonstrate the activity of freshly mixed
materials, which makes its inclusion interesting for
comparative reasons with previous studies [12].
Moreover, the culture plate diffusion method is not
appropriate to determine the minimum inhibitory
concentration (MIC), asitis impossible to quantify the
amount of the antimicrobial agent diffused into the
medium. Nevertheless, an approximate MIC can be
calculated for some microorganisms and antibiotics by
comparing the inhibition zones with stored algorithms.

Biodentine was introduced by Septodont
(USA) in 2009 [13]. The powder consists of tricalcium,
dicalcium silicate, and calcium carbonate act as a
nucleation site in the hydrating mass, enhancing the
hydration and leading to faster setting and zirconium
oxide is a radiopacifier. The liquid contains calcium
chloride in aqueous solution which accelerates the
hydration  reaction, with an  admixture of
polycarboxylate instead of water, which decreases
setting time (9-12 min), also reduces the amount of
water required for mixing by improving its handling
properties. Biodentine has a limitation that it cannot be
used in the presence of moisture, unlike MTA [14].

In this study we observed that Biodentine
produced 3.02+0.27 mm inhibition zone against
Streptococcus mutans and Enterococcus faecalis within
24 hours. This difference between the S. mutans and E.
faecalis was not statistically significant. Sililarly
Mineral trioxide aggregate produced 2.01+0.22 mm
inhibition zone against Streptococcus mutans and
Enterococcus faecalis within 24 hours. This difference
between the S. mutans and E. faecalis was also not
statistically significant. Parirokh and Torabinejad et al.,
[15] evaluated antibacterial effect of MTA and found
that MTA showed an antibacterial effect on some of the
facultative bacteria but no effect on strictly anaerobic
bacteria.

Zhang et al., [16] investigated the
antimicrobial effect of gray MTA and white MTA, and
they found gray MTA showed greater E. faecalis
growth inhibition than white MTA. Estrela et al., [17]
concluded that MTA had no antimicrobial activity
against E. faecalis, but the present study proved its
antimicrobial efficacy against E. faecalis. Calcium
hydroxide showed significantly better antibacterial
effect than MTA according to Asgary et al., [18].

CONCLUSION

On the basis of findings of this investigation, it
can be concluded that biodentine showed us
encouraging results against  Streptococcus and
Enterococcus compared to mineral trioxide aggregate
by creating higher inhibition zones. This material can
be successfully used for direct pulp application. Further
larger studies are needed to support our findings.
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