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Biodentine is a calcium-silicate based material that has 
drawn attention in recent years. It has been introduced by 
the Septodont Company in 2010 as the “the first all-in-one, 
bioactive and biocompatible material for damaged dentin 
replacement”.It is a second generation hydraulic calcium 
silicate material that is composed mainly of tricalcium 
silicate and it also contains zirconium oxide radiopacifier 
and some additives and has been advocated to be used in 
various clinical applications, such as root perforations, 
apexification, resorptions, retrograde fillings, pulp capping 
procedures. The purpose of this article is to review the 
clinical applications and advantages of biodentine over 
MTA in the operative endodontic procedures.Although 
number of materials like Amalgam, GIC, Composite and 
MTA are available in market for repair of dentin loss in tooth 
structure, none of these possesses ideal properties. Thus its 
major advantages and unique features gives biodentine, a 
great potential to revolutionize the different aspects of 
both the primary and permanent tooth in endodontics.
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Table 1.Properties of PEEK

REFERENCES

1. Yildirim, Caglar "Exploring the dimensions of 

nomophobia: Developing and validating a ques-

tionnaire using mixed methods research" 

(2014). Graduate Theses and Dissertations. 

14005. Retrieved from 

http://lib.dr.iastate.edu/etd/14005[last accessed 

on 2018 June 29]

2. Prasad M, Patthi B, Singla A, Gupta R, Saha S, 

Kumar JK, Malhi R, Pandita V. Nomophobia: 

A Cross-sectional Study to Assess Mobile 

Phone Usage Among Dental Students. Journal 

of Clinical and Diagnostic Research. 

2017;11(2): ZC34-ZC39.

3. Dixit S, Shukla H, Bhagwat A, Bindal A, 

Goyal A, Zaidi AK, et al. A study to evaluate 

mobile phone dependence among students of a 

medical college and associated hospital of cen-

tral India. Indian J Community Med. 

2010;35(2):339–41

4. Chandak P, Singh D, Faye A, Gawande S, 

Tadke R., Kirpekar V, Bhave S. An 

Exploratory Study of Nomophobia in Post 

Graduate Residents of a Teaching Hospital in 

Central India. The International Journal of 

Indian Psychology 2017;4(3):

5. Parasuraman S, Sam AT, Yee SWK, Chuon 

BLC, Ren LY.Smartphone usage and increased 

risk of mobile phone addiction: A concurrent 

study. Int J Pharm Investig. 2017; 7(3): 

125–131.

6. Internet users in India expected to reach 500 

million by June 2018. Retrieved from  

https://economictimes.indiatimes.com/tech/inte

rnet/internet-users-in-india-expected-to-reach-

500-million-by-june-

iamai/articleshow/63000198.cms [last accessed 

on 2018 June 29]

7. ‘Household Survey on India’s Citizen 

Environment & Consumer Economy’ ICE 360° 

survey (2016). Retrieved from 

http://www.ice360.in/ [last accessed on 2018 

June 29]

8. Baghianimoghadam MH, Shahbazi H, 

Boroojeni DM, Moghadam BB. Attitude and 

usage of mobile phone among students in Yazd 

University of Medical Science. Iran Red 

Crescent Med J. 2013;15(8):752–54.

9. Krithika M, Vasantha S. The mobile phone 

usage among teens and young adults impact of 

invading technology. Int J Innov Res SciEng 

Technol. 2013;2(12):7259–65.

10. Aman T, Shah N, Hussain A, Khan A, Asif S, 

Qazi A. Effects of mobile phone use on the 

social and academic performance of students 

of a public sector medical college in 

khyberpakhtunkhwapakistan. Khyber J Med 

Sci. 2015;8(1):99–103.

11. Chen YF. Social Phenomena of Mobile Phone 

Use: An Exploratory Study in Taiwanese 

College Students. 2006; available at 

http://society.nhu.edu.tw/jccic/11/fu/11-06.pdf 

[Last accessed on 2018 June 29].

12. Madhusudan M, Sudarshan BP,Sanjay TV, 

Gopi A, Fernandes SDA. Nomophobia 

anddeterminants among the students of a medi-

cal college in Kerala.Int J Med Sci Public 

Health 2017;6(6):1046-1049.

13. Dr. Abdul Saheer, Mohammed Shalik, Harsha 

Roy, Nazrin, N. and Rashmi, R.  Nomophobia: 

A cross-sectional study to assess mobilephone 

usage among Al Azhar dental students, Kerala. 

International Journal of Development 

Research,2018;8(6):20825-20828.

14. Dongre AS, Inamdar IF, Gattani 

PL.Nomophobia: A Study to Evaluate 

MobilePhone Dependence and Impact ofCell 

Phone on Health. Natl J CommunityMed 2017; 

8(11):688-693.

15. Shambare R, Rugimbana R, Zhowa T. Are 

mobile phonesthe 21st century addiction? 

African Journal of Business Management2012; 

62(2):573-577.

PREVALENCE OF NOMOPHOBIA AMONG STUDENTS, INTERNS AND 
FACULTY IN A DENTAL COLLEGE IN KERALA
Subramaniam R, SuneeshKuruvilla, PoojaLatti, Anesha Sebastian, Akhil V S

 BIOCERAMICS IN ENDODONTICS  A REVIEW
Ajay P Joseph, Dinesh Kamath, Varun Mathew Manakunnathu, Gis George

ISSUE OF DEATH CERTIFICATE- WHAT A DENTIST SHOULD KNOW
Ajish George Oommen, Joju George, Fiaz Shamsudheen

A BIZARRE DYSPLASIA OF THE GINGIVA - 
CASE REPORT WITH REVIEW OF LITERATURE
Nadah Najeeb, Anoop Mathew, Nisha U, Rajesh Raj P

5-10

11-14

15-18

19-24

FIBROLIPOMA�OF�
BUCCAL�MUCOSA



Calcium silicate based materials have gained popu-

larity in recent years due to their resemblance to min-
1eral trioxide aggregate (MTA) . However there exist 

some drawbacks of this material such as slow setting 

kinetics and complicated handling properties. The 

Minimal Intervention philosophy has seen a shift 

towards the biological non-operative management 

of teeth. Intervention when required has become 

more effective and predictable with the advent and 

development of technologies to support this 

approach. One such material is biodentine, known 

as “dentine in a capsule”, a biocompatible and 

bioactive dentine substitute which overcomes the 

draw backs of Calcium hydroxide and Mineral 
1trioxide . 

The preservation and protection of the dental pulp 

with specic emphasis on regeneration is the new 

treatment strategy in the elds of paediatric den-

tistry, endodontics and dental traumatology. The use 

of hydraulic calcium silicate cement apparently stim-

ulates pulpal cell recruitment and differentiation, 

up-regulates transformation factors (gene expres-
2sion), and promotes dentinogenesis . Compared to 

others calcium based cements, biodentine presents 

two advantages: i) a faster setting time of about 12 

minutes and ii) higher mechanical properties. These 

physico-chemical properties associated with the bio-

logical behaviour suggest that it may be used as a per-
3manent dentine substitute .

CHEMICAL CHARACTERISTICS

Composition: The powder component of the mate-

rial Biodentine consists of tricalcium silicate, 

dicalciumsilicate, calciumcarbonate and oxide 

filler, iron oxide shade, and zirconium oxide. 

Tricalcium silicate and dicalciumsilicate are indi-

cated as main and second core materials, respec-

tively, whereas zirconium oxide serves as a 

radiopacifier. The liquid, on the other hand, contains 

calcium chloride as an accelerator and a 

hydrosoluble polymer that serves as a water reduc-

ing agent. It has also been stated that fast setting 

time, one unique characteristics of the product, is 

achieved by increasing particle size, adding calcium 

chloride to the liquid component, and decreasing the 

liquid content. The setting period of the material is 

as short as 9-12minutes. This shorter setting time is 

an improvement compared to other calcium silicate 
4materials . The material is characterized by the 

5release of calcium when in solution . Tricalcium sili-

cate based materials are also defined as a source of 

hydroxyapatite when they are in contact with syn-
6-8thetic tissue fluid .

Setting reaction: The reaction of the powder with the 

liquid leads to the setting and hardening of the 

cement. The hydration of the tricalcium silicate 

leads to the formation of a hydrated calcium silicate 

gel (CSH gel) and calcium hydroxide. The cement 

located in inter-grain areas has a high level of calcite 

(CaCO3) content. The hydration of the tricalcium sil-

icate is achieved by dissolution of tricalcium silicate 

and precipitation of calcium silicate hydrate. In gen-

eral, it is designated by chemists as C-S-H (C=CaO, 

S=SiO2, H=H2O). The calcium hydroxide takes ori-

gin from the liquid phase. C-S-H gel layers forma-

tion is obtained after nucleation and growth on the 

tricalcium silicate surface. The unreacted tricalcium 

silicate grains are surrounded by layers of calcium 

silicate hydrated gel, which are relatively imperme-

able to water; thereby slowing down the effects of 

further reactions. The C-S-H gel formation is due to 

the permanent hydration of the tricalcium silicate, 

which gradually fills in the spaces between the 

tricalcium silicate grains. The complete hydration 
9reaction is summarized by the following formula .

2(3CaO.SiO2) + 6H2O→3CaO.2SiO2.3H2O + 

3Ca(OH)2

CLINICAL APPLICATIONS

1.  Pulp capping and dentine replacement

Biodentine is calcium ion releasing with the initial 

rate of release higher than other similar material 

types, thus it is ideal for use as a pulp capping 
10material .  The Biodentine surface exhibits the 

thickest surface calcium concentration compared 

toProRoot MTA, Dycal and Theracal. Dentine 

bridge formation is evident clinically when 

Biodentine is used for direct pulp capping. Clinical 
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cases showing evidence of irreversible pulpitis that 

were treated with Biodentine exhibited reduction in 

the sizes of the apical areas when evaluated with 
11cone beam computed tomography . The pulpal reac-

tion to Biodentine is similar to other similar material 

types like mineral trioxide aggregate with favour-

able cell proliferation and alkaline phosphatase 

activity of human dental pulp cells. The calcium 

releasing abili ty contributes also for the 

antimicrobial properties of Biodentine. This prop-

erty is important since dental caries is a bacterial 

induced disease. Biodentine exhibits adequate 

antimicrobial properties and which were lower than 

calcium hydroxide pulp capping materials. 

However, the increase in the antimicrobial proper-

ties of calcium hydroxide was accompanied by 
12higher cytotoxicity .

Furthermore its physical properties allow the mate-

rial to be used in bulk thus avoiding unnecessary lay-

ering and interfaces that can allow micro-leakage 

and restoration failure. In fact Biodentine shows less 

micro-leakage than resin-based dentine replace-

ment material. Placing a final restoration over 

Biodentine can be challenging as it is water-based. 

The final restoration should be delayed for at least 2 

weeks and both total etch and self-etch adhesives 

can be used. Biodentine was shown to be able to 

restore teeth for up to six months and when over-

layed with a composite resin it provided an effective 
13dentine replacement material .

2.  Pulpotomy procedures

More advanced pulp involvement particularly in pri-

mary teeth will necessitate pulpotomy procedures to 

be undertaken. Biodentine exhibited better 

cytocompatibility and bioactivity than MTA 

Angelus, Theracal and IRM in contact with stem 
14cells isolated from human exfoliated primary teeth . 

Clinically, high success rates were shown in 

pulptotomy procedures performed with Biodentine 

in primary molars showing more favourable results 

than formocresol, which is the standard treatment 

methodology. When compared to calcium hydrox-

ide in vital pulpotomies in primary molars the group 

treated with Biodentine revealed favourable regen-

erative potential along with clinical success sharing 

both indications and mode of action with calcium 

hydroxide, but without its drawbacks of physical 
1 5and clinical properties . Pulpotomy with 

Biodentine resulted in a predictable clinical out-

come similar to that of MTA. Biodentine was supe-

rior to less standard treatment methodologies like 

laser and propolis. Biodentine used for pulpotomy 

procedures does not cause tooth discolouration [16].

3.  Treatment of the immature apex

Once the pulp tissue is lost, it is necessary to fill the 

root canal space. Immature teeth present a problem 

due to their anatomy as the roots are short and thin 

and routine canal obturation is difficult due to the 
17root canal configuration . The thin dentine walls are 

also at risk of fracture. Apexification procedures 

allow the formation of a calcific barrier at the root 

apex thus closing off the root-end from the 

periapical space. A calcific bridge is created by pro-

viding an environment where calcium ions from the 

dentine form a calcific bridge. Such conditions are 

created by materials releasing calcium hydroxide. 

Apexification with hydraulic calcium silicate 

cements as apical plugs permits apexification proce-

dures to be performed in two visits. The two visits 

were necessary since MTA has a long setting time 

and needs to set prior to the placement of the final 
18restoration . More recently it was shown that 

apexification with an apical plug of Biodentine a sin-

gle visit is enough since wetting the surface of the 

material did not affect the material properties. This 

treatment methodology can be considered as pre-

dictable, and may also be an alternative to the use of 

calcium hydroxide. The hydraulic nature of these 

material types and the formation of calcium hydrox-

ide make these materials ideal for such procedures. 

Biodentine has been shown to release more calcium 

ions in solution than MTA. Its hydration is opti-

mised by the addition of calcium carbonate as a 

nucleating agent spiking up the reaction rate in the 

early stages. The addition of calcium chloride accel-

erator and the water soluble polymer allow low 

water/powder ratios. The fracture resistance of 

immature teeth with an apical plug of Biodentine 

was similar to that of MTA and higher than the 
19control . Biodentine has also been used success-
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fully in cases of regenerative endodontics. The frac-

ture resistance in the cases was also reported to be 

similar to that of MTA. Biodentine showed the least 

discolouration potential when used in these clinical 

cases, thus it is the material of choice for regenera-

tive endodontics, especially for cases where aesthet-
20ics is a concern .

4.  Root end filling and perforation repair

Materials used for root-end filling need to exhibit 

specific properties since they have to perform and 

attain clinical success under very adverse condi-

tions. The hydraulic nature of all tricalcium silicate 

cements is thus a desirable property. In fact these 

material types were invented for this purpose. The 

main issue with the hydraulic cements is that they 
21react with the environment they are placed in . At 

the root-end the materials are placed in contact with 

blood as soon as they are placed. They are also in con-

tact with the root dentine and remnants of gutta-

percha and sealer used to obturate the root canal. The 

physical properties of Biodentine are not adversely 
22affected by contact with tissue fluids and blood . 

The bond strength of Biodentine was better than that 

of MTA when used as a root-end filling material. 

Both materials were adversely affected by blood con-

tamination. Less bacteria in apical root dentine were 

found when cases were treated with Biodentine and 

compared to MTA indicating that the antimicrobial 

properties of Biodentine are superior too those of 
23MTA . The biocompatibility of Biodentine was con-

sidered to be marginally better than that of MTA 

with better cell adhesion to the materials when it was 

used as a root-end filling material. Biodentine was 

also found to be adequate to repair root perforations 

producing a positive tissue response and mineral 

deposition at the perforation site. This response is 

related to the release of calcium hydroxide in solu-

tion. It also seals well the area since perforations are 

inadvertently highly infected thus an adequate seal 
24is necessary . Root perforation repair materials are 

also subject to dislodgement during tooth restora-

tion. Biodentine shows high early push-out bond 

strength which did not deteriorate in contact with 

blood. Furthermore it was not affected by the irrigat-
25ing solutions used indicating material stability .

CONCLUSION

The clinical uses of bioceramics have increased 

exponentially over the years because of their wide 

range of applicability in restorative dentistry and 

endodontics. The introduction of MTA was consid-

ered as a major break-through in the history of mate-

rial science and since then the properties of this mate-

rial have been improvised in order to achieve its max-

imum benefits. However, there have been a few limi-

tations of this material which have always com-

pelled the researchers worldwide to look for its 

alternatives. Difficult manipulation, slow setting 

time and high cost are the ones to name a few. In 

order to overcome these limitations, a new 

bioceramic material named Biodentine was intro-

duced in the year of 2010 which has proved to be a 

second major break-through. Relatively easier 

manipulation, low cost and faster setting is the major 

advantages of this material when compared to MTA. 

Studies have also proved that its compressive and 

flexural strength are superior to that of MTA. High 

biocompatibility and excellent bioactivity further 

go in favour of this dental replacement material.The 

good handling properties of Biodentine associated 

with its favourable biological, mechanical and phys-

ical properties indicate that material can be used effi-

ciently in clinical practice as a pulp capping agent 

and as an endodontic repair material. The easy han-

dling and fast setting time are the major advantages 

in comparison to other similar materials available 

commercially.
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