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Abstract
Introduction: During the last decades, there was a great interest in the development of bioactive dental
material with the ability to interact and induce dental tissues. Biodentine is a calcium silicate-based
cement that has beneficial effects on pulp cells and promotes the formation of tertiary dentin.
Aim: To analyze the literature on biodentine, as well as its antimicrobial activity, its setting capacity, its
clinical applications and its biological properties.
Methodology: Using the keywords biodentine, root canal sealing materials, epidemiology, diagnosis,
clinical manifestations, antimicrobial resistance, and treatment, the MEDLINE/PubMed and Science
Direct databases were searched, with emphasis on the last 5 years. It was evaluated with the PRISMA
and AMSTAR-2 guidelines.
Results: The antimicrobial activity of Biodentine has been greater against strains such as Streptococcus
sanguis, Enterococcus faecalis, Escherichia coli and Candida albicans. Biodentine has benefits such as
excellent sealability, biocompatibility, good dimensional stability with the advantage of a setting time of
12 to 13 minutes, less than MTA. Materials used in the vital pulp method must have biocompatibility and
bioactivity to promote pulp cell activity. Biodentine induces the differentiation of pulp cells into
odontoblast-like cells, formation of mineralized tissue and restorative dentin.
Conclusion: The composition and its applications have shown sufficient basis to perform an adequate
antimicrobial activity, as well as its setting time improved to 12 minutes. Vital pulp therapy is one of the
main uses of this material as it is a widely accepted material for dentin tissues due to its high biological
compatibility.
Keywords: biodentine, vital pulp therapy, sealers and pulp capping

1. Introduction
Pulp protection therapies aim to maintain the vitality of the tooth in which the pulp tissue has
been exposed due to trauma, carious lesions, or restorative procedures [1, 2]. The emergence of
new bioceramic materials, with properties similar to mineral trioxide aggregate-based cements
and with improved handling characteristics, suggests the possibility of a clinical alternative [3, 4,
5]
. Recent advances in the field of endodontics have greatly improved the outcome and success
rate of dental materials. Over the past three decades, there has been a great interest in the
development of bioactive dental material with the ability to interact with and induce the
surrounding dental tissues to promote the regeneration of pulpal and periradicular tissues. As
these bioactive materials are mainly based on calcium silicates, they are also referred to as
calcium silicate materials [6, 7]. Tricalcium silicate is bioactive and, when hydrated, converts to
hydrated calcium silicate. This reacts in the presence of physiological fluids, producing
hydroxyapatite, which is biocompatible and induces pulp cell differentiation in the same way
as calcium hydroxide [8]. In modern dentistry, the field of endodontics has also been improving
with the advent of new materials and techniques [9]. The term bioactivity is defined as
materials that are durable in tissues and have the ability to undergo interfacial changes with
surrounding tissues [10]. Calcium silicate cements and MTA are used as coating materials. The
nanoscale surface composition of these biomaterials is an important variable that determines
the host response. The area of the biomaterial in direct contact with DPSCs creates a
microenvironment that promotes dentin tissue formation by these stimulated cells.
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Therefore, pulp capping materials must be workable, easy to
handle, non-toxic to dental pulp tissues and capable of
inducing dentin repair or regeneration [11, 12]. Biodentine is a
tricalcium silicate-based cement that has beneficial effects on
dental pulp cells and promotes tertiary dentin formation,
while having higher color stability than white MTA [13].
Recently, Biodentine, which is a calcium silicate-based
material, has gained popularity in endodontics. It has the same
clinical applications as MTA, but with superior
physicochemical properties, micromechanical anchorage,
absence of tooth discoloration, fast setting time and ease of
handling [5, 14]. Modern dentistry offers challenges that lead
the practitioner to provide treatments that are a little more
conservative than what was usually performed in the past.
Currently, there are bioceramic materials available in the
market, which allow us to perform root canal treatments as
well as vital pulp therapies, with the certainty that we will
have an optimal performance and an excellent response in
terms of symptomatology. The aim of this article was to
analyze the literature about biodentine, as well as its
antimicrobial activity, its setting capacity, its clinical
applications, and its biological properties.
2. Methodology
Information from articles published in PubMed, Science
Direct, Springer and EBSCO was analyzed with emphasis on
the last 5 years. The quality of the articles was analyzed based
on the PRISMA guidelines, i.e., identification, review, choice,
and inclusion. The quality of the review was assessed using
the measurement instrument for evaluating systemic reviews
(AMSTAR-2) [15].
Keywords used were: root canal sealing materials, biodentine,
epidemiology,
diagnosis,
clinical
manifestations,
antimicrobial resistance, and treatment. The keywords were
used individually, as well as each of them related to each
other.
3. Results
3.1 Antimicrobial Activity
Biodentine has bioactive properties, stimulates hard tissue
regeneration and did not show an inflammatory pulp
response. It also has excellent antibacterial and sealing
properties; there is no risk of microleakage, which can cause
the pulp to become infected or necrotic. Hard tissue formation
due to calcium hydroxide is more of a defense response of the
pulp against the irritating nature of the material, whereas
materials, such as Biodentine, are compatible with cell
recruitment [16]. The antimicrobial properties of Biodentine
are associated with calcium release and alkalinity. The
colloidal gel, formed during cement hydration, leads to the
release of calcium hydroxide, which in turn inhibits bacteria.
In addition, the pH of the cement rises to 12.5 during setting,
which inhibits bacterial growth and disinfects adjacent areas
[17]
. Biodentine has been used in comparative studies and a
vital endodontic repair material possessing several
advantageous properties including good sealability,
biocompatibility and antibacterial activity. The inherent and
persistent alkalinity of Biodentine could be sufficient to
control S. mutans [18]. root canal flora is polymicrobial and
comprises predominantly anaerobic species. The root canal
environment is particularly conducive to harboring anaerobic
bacteria, which can ferment amino acids and peptides
available for their metabolic needs [19]. The antimicrobial
activity of Biodentine has been significantly higher against
certain strains such as Streptococcus sanguis, Enterococcus

faecalis, Escherichia coli and Candida albicans, while
significantly lower antibacterial activity was observed against
Streptococcus mutans and Streptococcus salivarius [20]. to
other tricalcium silicate-based cements, the cytotoxicity of
Biodentine is dose- and time-dependent [21]. It has been
recently identified that Biodentine has high activity against E.
coli and S. aureus, moreover, it is significantly higher than the
activity presented by MTA [22]. Recent studies reveal results
where Biodentine has higher antimicrobial activity than MTA
[23]
.
Biodentine is a calcium silicate derivative which has come to
modernize dentistry and its requirements in the demand for
tissue maintenance. This material has demonstrated
significant antimicrobial activity against strains such as S.
sanguis, E. faecalis, E. coli, C. albicans, which makes it
perfect for current use.
3.2 Setting Capacity
Researchers have developed a new calcium silicate based
active material called Biodentine which claims to have
beneficial properties such as excellent sealability,
biocompatibility, good dimensional stability with the added
advantage of short setting time, improved mechanical strength
easy handling and quite economical, thus fulfilling the
drawbacks of MTA and hence can be thought to be used as a
root filling material [5]. The setting time of the material is 12
to 13 minutes, which is significantly less than MTA [21].
Studies have also related the short setting time to the absence
of dicalcium silicate in the biodentine composition, which
was associated with a slow hydration reaction [24]. This rapid
setting reaction is attributed to the increase in particle size, the
addition of calcium chloride (CaCl2) in the liquid component,
which decreases the liquid content [25]. Biodentine consists of
a powder and a liquid. The powder contains mainly tricalcium
silicate, dicalcium silicate and calcium carbonate. Zirconium
dioxide is a contrast medium. The liquid consists of calcium
chloride, which is used as a setting accelerator and water
reducing agent in aqueous solution with a polycarboxylate
mixture (i.e., a superplast). Mixing is achieved using an
amalgamator for 30 seconds at 4000-4200 rpm. The initial
setting time according to the manufacturer is about 12 min [26].
Biodentine has obtained positive reviews in the literature due
to its superior physical properties, better handling, increased
biocompatibility and wide range of clinical applications [25].
setting reaction of Biodentine is similar to that of MTA and
results in the formation of CSH and Ca (OH) [10]. Biodentine
also contains calcium carbonate in the powder, which
explains the presence of carbonate phase. The tricalcium
silicate grains in Biodentine are finer than MTA and the
addition of hydrophilic polymer in the composition facilitates
handling [24, 27].
One of the main and most important characteristics of the
calcium silicate compound is its improved setting time in its
presentation as Biodentine, since, previously, longer setting
times were necessary, which did not allow the clinician to
finish the treatment in the time required, hence waiting was
necessary. The initial setting time, according to the
manufacturer, is 12 minutes.
3.3 Clinical Applications
A healthy pulp with an uncompromised blood supply at the
time of protection is essential for successful vital pulp therapy
[28, 29]
. Vital pulp therapies include indirect pulp capping,
direct pulp capping, partial (superficial) pulpotomy, and
complete (cervical) pulpotomy [30, 31, 32, 33]. Direct pulp
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capping is a method designed to preserve the exposed dental
pulp with a protective agent that induces hard tissue repair.
Indirect pulp capping refers to the application of a material
over a thin layer of dentin where no vital pulp exposure
occurs. Pulpotomy differs from pulp capping only in that a
portion of the remaining pulp is removed before applying the
capping material [34]. Materials used in the vital pulp method
must possess adequate biocompatibility and bioactivity to
promote dental pulp stem cell activity and pulp healing in
permanent teeth, such are as Biodentine [35]. pulp capping has
been recommended for primary and permanent teeth [36].
Partial pulpotomy involves removal of two to three
millimeters of inflamed pulp to reach healthy tissue and
placement of a biocompatible material that provides a tight
seal against microleakage. Traditionally, the material of
choice was calcium hydroxide (CH) [37]. Current guidelines
for partial pulpotomy are aimed at immature permanent teeth
exposed to trauma [38, 39].
Biodentine offers broad compatibility when used in vital pulp
treatments, which include indirect pulp capping, direct pulp
capping and both partial and complete pulpotomies. The
placement of Biodentine is recommended for the induction of
a hard tissue barrier in immature permanent teeth exposed to
trauma.
3.4 Biological Properties
Biodentine is a highly biocompatible non-cytotoxic material
[40, 41, 42]
. Preservation of the patient's own teeth, even in a
difficult situation, is nowadays preferable to surgical
intervention and therefore promotes the development of
suitable dental repair materials. Biodentine, a mineral trioxide
aggregate substitute has been used to replace dentin in a
bioactive and biocompatible manner in both the dental crown
and root [43]. The amount of Ca2 + released by Biodentine and
the depth of Ca2 + incorporation into root canal dentin are
greater than those of MTA [44]. Biodentine induces the
differentiation of pulp cells into odontoblast-like cells, in
addition to the formation of mineralized tissue and reparative
dentin [45, 46]. It has the ability to interact with dentin, forming
a mineralized interfacial zone, with label-like structures
extending into the dentinal tubules [47, 48, 49].
Biodentine is a material widely accepted by dentin tissues due
to its high biological compatibility. Over the years and with
the use of the added trioxide mineral, components were added
to improve its formula in order to obtain better results in
dental preservation treatments.
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4. Conclusions
Biodentine is a material that has demonstrated significant
antimicrobial activity against strains such as S. sanguis, E.
faecalis, E. coli, C. albicans, which makes it perfect for its
current use. One of the main and most important
characteristics of the calcium silicate composite is its
improved setting time. Previously, setting times of up to 12
hours were required; at present, only 12 minutes are reported
by commercial companies. The most relevant applications of
this material include vital pulp therapy such as direct and
indirect pulp capping, as well as partial and complete
pulpotomies. Biodentine is a material widely accepted by
dentin tissues due to its high biological compatibility. Over
the years and with the use of the added trioxide mineral,
components were added to improve its formula.
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