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Introduction

Over the past five years, new technologies have been developed 
that permits dentists to perform successful endodontics proce-
dures. The reason for these changes is the introduction of  bioce-
ramic materials. The beauty is that endodontic material science 
is continuing to improve and has yielded better results. The in-
creased use of  bioceramic technology in endodontics have been 
raised nowadays, more specifically in the area of  endodontic ob-
turation [1]. Bioceramics are materials which include ceramic ma-

terials which are used in medicine and dentistry. The examples of  
bioceramics materials are biodentine, mineral trioxide aggregate, 
lumina, zirconia, bioactive glass, glass ceramics, hydroxyapatite 
and resorbable calcium phosphates. In dentistry, bioceramics are 
used in dental implants, in periodontal treatment, alveolar ridge 
augmentation, maxillofacial surgery, pulp capping and open apes 
management [2]. Bioceramics are used in dentistry for various 
purposes like root repair materials, apical fill materials, bio ceram-
ic sealers and endodontic sealers. Bio ceramics have advantages 
like biocompatibility, non-toxicity, dimensional stability [3, 4]. 
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Bioceramics can be classified as Bioinert, bioactive and biode-
gradable, or soluble or resorbable There are numerous bioceram-
ics currently in use in both dentistry and medicine [4]. Biocer-
amics have wonderfully biocompatibility and nontoxic properties 
due to their similarity with biological hydroxyapatite. They also 
possess intrinsic osteoinductive property because of  their excel-
lent ability to absorb osteoinductive substances if  there is a bone 
healing process happening nearby. Bioceramic materials also pos-
sess the ability to achieve excellent hermetic seal and also have 
good radiopacity . Bioceramic materials also possess antibacterial 
properties [5]. There advantages of  using  bioceramic materials as 
root canal sealers is  their biocompatibility prevents rejection by 
the surrounding tissues and bioceramic materials contain calcium 
phosphate which enhances the setting properties of  bioceram-
ics and results in a crystalline structure similar to tooth thereby 
improving sealer-to-root dentin bonding [6]. Bioceramic mate-
rial plays an important role in the pulp capping and pulpotomy 
procedures. For all these reasons, bioceramic materials are now 
the material of  choice for pulp capping, pulpotomy, perforation 
repair, root-end filling, as well as for sealing root canal fillings [7]. 
It is interesting to note that new generation bioceramic materials 
have demonstrated the ability to overcome some of  the important 
imitations of  earlier generations bioceramic endodontic materials. 
Most bioceramic materials have been shown to be biocompatible 
therefore having a potential use in clinical endodontics [8].

Our team has extensive knowledge and research experience  that 
has translated into high quality publications [9-28].The aim of  the 
present study was to assess the knowledge, awareness and practice 
of  bio ceramics materials among dental practitioners and special-
ists. 

Materials and Methods

Study design:

A cross sectional study was conducted through an online survey 
from February to March 2021 among dental practitioners and 
specialist.

Study subjects:

A simple random sampling was used to select the study partici-
pants. 

Inclusion criteria: 

All the dental practitioners and specialists who were willing to 
participate were included.

Ethical considerations:

Returning the filled questionnaire was considered as implicit con-
sent as a part of  the survey.  Ethical approval for the study was 
obtained from the Institutional Review Board (IRB), Saveetha 
Dental College.

Study methods:

Self-administered questionnaire of  close ended questions was 

prepared and it was distributed among dental practitioners and 
specialists from February to April 2021 through the online sur-
vey “google forms”. The collected data were checked regularly 
for clarity, competence, consistency, accuracy and validity. Demo-
graphic details were also included in the questionnaire.

Statistical analysis:

Data was analysed with SPSS version (22.0). Descriptive statis-
tics as percent were calculated to summarise qualitative data. Chi 
square test was used to analyze and the confidence level was 95% 
and of  statistical significance P < 0.05. Finally, the result was pre-
sented by using bar charts, pie charts and percentage tables.

Results

Among 150 participants, 46.4% were males and 53.6% were fe-
males. Regarding the year of  experience, 33.3% had 0-5 years 
of  experience, 33.3% had 5-10 years of  experience and 33.3% 
had above 10 years of  experience. In the present study, 33.3% 
of  the participants belong to general practitioners, 33.3% of  the 
participants belong to endodontists and 33.3% of  the partici-
pants belong to post graduates. About 77.5% of  the participants 
were aware that bio ceramics materials are used in endodontics. 
In the present study 79.3% of  the participants were aware that 
bio ceramics materials are biocompatible and non-toxic. About 
62% of  the participants were  aware that bio ceramics can be 
used as a pulp capping agent(Figure 1) and  75.7% of  the partici-
pants were aware that bio ceramics materials possess antibacterial 
properties(Figure 2) .Regarding the use of  bio ceramic materials 
in dentistry , 13.3% of  the participants answered to filling up bony 
defects, 12.3% of  the participants answered to root repair materi-
als, 17.7% of  the participants answered to retrograde filling ma-
terials while 56.7% of  the participants answered to all the above. 
About 59.6% of  the participants responded to Mineral trioxide 
aggregate, 40.3% of  the participants responded to biodentine as 
the first bio ceramics material introduced to clinical use (Figure 
3). About 46.7% of  the participants responded to mineral triox-
ide aggregate, 24.3% of  the participants responded to Portland 
cement,   29% of  the participants responded to calcium silicate 
cement as bio ceramics material which is used to promote greater 
osteoblastic differentiation. To the question why MTA is better 
than Portland cement, 13.3% of  the participants responded due 
to its smaller particle, 12.3% of  the participants responded due to 
its bio activity,   17.7% of  the participants responded due to its 
bio mineralization. Regarding the kind of  bio ceramics they prefer 
to use in dentistry,  40.7% of  the participants responded to Bio 
inert,  42% of  the participants responded to Bio active,  17.3% of  
the participants responded to Biodegradable. About 31.7% of  the 
participants prefer bio ceramics in dentistry due its excellent bio-
compatibility, 17.7% of  the participants responded to excellent 
hermetic seals, and 48.7% of  the participants responded to all the 
above. About 77.5% of  the participants used bio ceramics mate-
rial in their practice. Regarding the purpose of  using bio ceram-
ics materials, 23.3% of  the participants responded to as an open 
apex management, 35.7% of  the participants responded to per-
foration repair and 41% of  the participants responded to all the 
above(Figure 4). Regarding the reason for not using bio ceramics, 
12.3% of  the participants responded to not being aware of  thus 
usage , 13.3% of  the participants responded to high cost, 17.7% 
of  the participants responded to difficulty to handle, 56.7% of  
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the participants responded to better success rate with other ma-
terials. 

Discussion

About 62% were aware that bioceramics materials can be used as 
pulp capping agents. 42 participants of  endodontists, 45 partici-
pants of  dental practitioners and 44 participants of  post gradu-
ates were well aware of  it. Majority of  post graduates were well 
aware that bioceramics materials can be used as pulp capping 
agents. There was a significant difference between the specialist 
and awareness level. Pearson chi square test- 81.834, P value =  

0.000 (<0.05) - statistically significant(Figure 5).  In the previous 
study conducted by Liu et al, human dental pulp cells differentiate 
very well even in the place contacted with MTA or iRoot BP plus 
in vitro. MTA and iRoot BP Plus both enhanced the proliferation 
of  human dental pulp cells which was statistically significant with 
P < .05.  MTA exhibited good biocompatibility to pulp tissue and 
induced the proliferation of  dental pulp cells and the formation 
of  reparative dentin bridges. Bioceramic materials can be used as 
a pulp capping material for vital pulp therapy [29]. 

About 75.6% were aware that bioceramics possess antibacterial 
properties. 45 participants of  endodontists, 41 participants of  
dental practitioners and 42 participants of  post graduates were 

Figure 1. Pie chart representing awareness on bioceramics materials as pulp capping agents. Blue colour represents yes and 
green colour represent no. 62% were aware of  it.

Figure 2. Pie chart representing awareness on bioceramics possess antibacterial properties. Blue colour represents yes and 
green colour represent.75.6% were aware of  it.

Figure 3. Pie chart representing knowledge on what was the first bioceramics material introduced to clinical use. Blue col-
our represents MTA and green colour represent Biodnetine.59.6% had good knowledge.

Figure 4. Pie chart representing purpose of  using bioceramics material. Blue colour represents open apex management, 
green colour represents perforation repair and sandal colour represents all the above. 41% responded to all the above.
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well aware that bioceramics materials possess antibacterial prop-
erties. Majority of  endodontists were well aware that bioceramics 
materials possess antibacterial properties. There was a significant 
difference between the specialist and awareness level. Pearson 
chi square test- 80.526, P value =  0.000 (<0.05) - statistically 
significant(Figure 6). In the previous study conducted by Elshamy 
et al, bioceramics demonstrated antibacterial property against both 
staphylococcus aureus and E.coli strains by destroying their outer cell 
membrane integrity and virulence factor. Thus bioceramic materi-
als also possess antibacterial properties and help in prevention of  
dental diseases [5]. 

About 46.7% responded to MTA, 29% responded to calcium 
silicate cement and 24.4% responded to Portland cement as the 
bioceramics material used to promote osteoblast differentiation. 
36 participants of  endodontists, 36 participants of  dental practi-
tioners and 32 participants of  post graduates responded to Min-
eral trioxide aggregate(MTA). Majority of  endodontists had good 
knowledge. There was a significant difference between the special-
ist and knowledge level. Pearson chi square test-177.040, P value 
= 0.000 (<0.05) - statistically significant. endodontists had good 
knowledge because of  different curriculum patterns and levels 

of  knowledge increase with increasing levels of  education. In the 
previous study, The important component of  MTA bioceramic is 
calcium phosphate ceramic which has induced bone formation. 
The material-dependent property of  calcium phosphate-induced 
osteogenesis suggests strongly the possibility to develop calcium 
phosphate-based biomaterials with intrinsic osteoinductive prop-
erty [30]. 

About 59.6% of  the participants responded to the correct answer 
accurately as MTA and 40.3% of  the participants responded to bi-
odentine. 45 participants of  endodontists, 41 participants of  den-
tal practitioners and 42 participants of  post graduates responded 
to Mineral trioxide aggregate(MTA) as the first bioceramics mate-
rial introduced to clinical use.  Majority of  endodontists followed 
by dental practitioners had good knowledge when compared to 
postgraduates. There was a significant difference between the spe-
cialist and knowledge on what was the first bioceramics material 
introduced to clinical use.  Pearson chi square test- 96.182, P value 
=  0.000 (<0.05) - statistically significant(Figure 7). The first bi-
oceramic material successfully used in endodontics was the MTA 
cement which was introduced by Dr.Torabinejad in 1993. It is 
osteoconductive, inductive and biocompatible. This material was 

Figure 5. Bar graph representing the association of  specialist and awareness on bioceramics materials as pulp capping 
agent. X axis represents the specialist and Y axis represents the number of  participants responded, blue colour denotes yes 
and green colour denotes no. Majority of  endodontists were well aware that bioceramics materials can be used as pulp cap-
ping agents. There was a significant difference between the specialist and awareness level. Pearson chi square test- 81.834, 

P value =  0.000 (<0.05) - statistically significant.

Figure 6. Bar graph representing the association of  specialists and awareness on bioceramics possess antibacterial proper-
ties. X axis represents the specialist and Y axis represents the number of  participants responded, blue colour denotes yes 
and green colour denotes no. Majority of  endodontists were well aware that bioceramics materials possess antibacterial 

properties. There was a significant difference between the specialist and awareness level. Pearson chi square test- 80.526, P 
value =  0.000 (<0.05) - statistically significant

Figure 7. Bar graph representing the association of  specialist and knowledge on what was the first bioceramics material 
introduced to clinical use. X axis represents the specialist and Y axis represents the number of  participants responded, blue 
colour denotes MTA, green colour denotes biodentine. Majority of  endodontists followed by dental practitioners had good 
knowledge. There was a significant difference between the specialist and knowledge level. Pearson chi square test- 96.182 , 

P value =  0.000 (<0.05) - statistically significant.
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developed and recommended initially as a root-end filling mate-
rial and subsequently has been used for pulp capping, pulpotomy, 
apical barrier formation in teeth with open apexes, repair of  root 
perforations, and as a root canal filling material [31].

Regarding the purpose of  using bioceramics material,   about 
41% of  the participants responded to all the above, 35.7% of  the 
participants responded to the perforation repair and 23.3% of  
the participants responded to the open apes management. 36 par-
ticipants of  endodontists, 36 participants of  dental practitioners 
and 32 participants of  post graduates responded to all the above. 
Majority of  endodontists responded to all the above. There was 
a significant difference between the specialist and purpose of  us-
ing bioceramics material. Pearson chi square test-171.280, P value 
=  0.000 (<0.05) - statistically significant(Figure 8 ). Bioceramic 
materials, with their biocompatible nature, non toxic and excellent 
physicochemical properties, are widely used in endodontic appli-
cations. They can function as cements, root repair materials, per-
foration materials, root canal sealers and filling materials, which 
have the advantages of  enhanced biocompatibility [32].

Regarding the preference of  bioceramics material in dentistry. 
About  48.7% of  the participants responded to the all the above, 
31.7% of  the participants responded to the excellent biocompat-
ibility and 19.7% of  the participants responded to the excellent 
hermetic seal. Bioceramics are produced in a variety of  forms and 
phases and provide many different functions in repair of  the hu-
man body. In dentistry, bioceramics are used in the form of  bulk 
or porous materials with a specific shape such as implant, prosthe-
ses, or prosthetic devices due to their excellent biocompatibility, 
excellent hermetic seal [33]. 

The present study is a novel study, hence there is no existing pre-
vious studies. The reason for the better knowledge, awareness and 
practice among endodontists is that they follow  different curricu-
lum patterns including CAD/CAM technologies and they are well 
exposed to clinical cases. Limitation of  the study is less sample 
size. In future an extensive study with large sample size and varied 
population can be used to assess the awareness, knowledge and 
practice on bioceramics materials among dental practitioners and 
specialists.

Conclusion

The overall awareness, knowledge and practice on bioceramics 
materials tends to be moderate among dental practitioners and 
specialists . From the present survey, endodontists have a good 

knowledge, awareness and practice when compared dental practi-
tioners and post graduates. Being dentists the utility of  the bioce-
ramic materials should be incorporated into the curriculum for its 
better application. 
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