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Abstract : Tricalcium silicate based cements like MTA though initially introduced as root end filling materials,
have found wide acceptance in other treatment modalities like pulp capping, pulpotomies, apexification,
perforation repairs because of their biocompatibility, sealing abilities etc. At the same time its limitations like
longer setting time, difficult handling characteristics, potential to cause tooth discoloration have led to the
exploration of modifications of the material. This article reviews a newer modification ‘Pozzolan Dental
Cement’ which has been evaluated and compared with the existing tricalcium silicate-based cement.
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I.  Introduction
The purpose of endodontic treatment, nonsurgical or surgical is a comprehensive disinfection of the
root canal system and efficacious healing of the periradicular tissues. This has led to the quest of materials
which will be most biocompatible, enhance healing, and at the same time be non-discoloring to the tooth, and
least cytotoxic. One such material recently introduced to dentistry is pozzolan dental cement.

Il. Pozzolan Cement
A newly developed material based on pozzolan cement (Endocem, Maruchi, Seoul, Korea) has been
manufactured in South Korea endorsing its short setting time (5 minutes). Even though the major component of
a pozzolan cement is the amorphous or glassy silica, the chemical composition of Endocem is very similar to
that of MTA [1].

I11. Tricalcium Silicate Based Cements

Tricalcium Silicate based cements (eg. MTA, Portland cement) have been widely used in endodontics
because of their excellent biocompatibility, superior sealing abilities & setting even in the presence of moisture
[2]. Hence, considered material of choice in the treatment of pulp capping, pulpotomy, perforation repair, single
appointment apexification procedure and root end filling material.

However, these materials have a few drawbacks like, difficulties while placing the material, longer
setting time and potential to cause discoloration [3]. Also, bismuth oxide added to MTA for radiopacity, can
result in increased porosity and decreased resistance in the long term [4][5]. Many researchers have attempted to
develop fast setting MTA or its derivatives [6] [7] [8] [9] [10] [11]. However, most of these trials have focused
on the addition of chemical setting accelerators, some of which proved to have detrimental physical and biologic
effects. To overcome these limitations a new modification of medical Portland Cement has been introduced
which as endorsed by the manufacturers has properties improved than other tricalcium based cements.

IV. Pozzolan Dental Cement & Its Comparative Properties with Other Tricalcium Silicate
Based Cements
Pozzolan Cement has been studied for its properties like regenerative capabilities, washout resistance,
cytotoxicity, biocompatibility, tooth discoloration, hydrogenic potential, radiopacity, solubility and electrical
conductivity.
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Studies on surface electromyography (EMG) of masticatory muscles, orofacial motion,
temporomandibular disorders (TMD), and orofacial myofunctional status according to gender, age, tooth status,
and facial morphology have shown that both healthy and treated teeth require resistance to occlusal forces.
Thus, root-end filling materials should provide resistance to masticatory load [12] [13] [14] [15]. Sergio et al
conducted a randomized clinical trial on 30 teeth of 12 patients who underwent endodontic surgery with root
end filling material. The materials tested for root end filling were MTA-Angelus® & Pozzolano Biologic Silva
Cement (PBS®).

The authors instituted that PBS® is a biocompatible & bioactive material with resistance to
compression due to the presence of natural additives (pozzolano and calcium carbonate) in its composition. The
presence of PBS® can be detected in radiographs without the addition of radiopaque agents. They concluded that
the use of Pozzolana Biologic Silva and mineral trioxide aggregate as root-end filling materials led to
regeneration of periradicular tissues and repair of periradicular lesions. Thus, the clinical use of PBS is an
alternative to the treatment of endodontic surgery[16].

Gan-Yeon Jang et al investigated the effects of various root canal irrigants on “washout” of the MTA-
derived pozzolan cement & ProRoot MTA in a furcal perforation model. The irrigant solutions used were
physiologic saline, 2.5% NaOCI, or 2% CHX.

The results of the study were ProRoot showed higher washout scores than Endocem under all irrigation
solutions. Furthermore, the washout scores of ProRoot and Endocem were significantly lower in the NaOCI-
treated group compared to the saline- and CHX-treated groups. Kogan et al. reported that different additives
produced a wide range of MTA setting times, and NaOCI gel decreased the setting time while saline and CHX
gel resulted in an increase in setting time [2].

Notably, NaOCI has an alkaline pH of 9.0 - 10.5 whereas CHX and saline have neutral pH. The
literature indicated that lower pH environments may affect various physical and chemical properties of MTA
negatively [17] [18] [19]. Recently, Hong et al. reported that CHX adversely affected the physical properties
and hydration behaviors of MTA when it was in contact with MTA before initial setting [20]. The authors
concluded that Endocem may be considered a substitute for ProRoot in a single-visit scenario of conventional
root canal treatment with furcal perforation repair because it is less loosened during the setting reaction.
Furthermore, NaOCI can be considered a more suitable irrigant than physiologic saline and CHX in a tooth with
furcal perforation repaired using Endocem in terms of washout resistance.

Minju Song et al, carried out a study to evaluate in vitro cytotoxicity of the pozzolan cement and other
root-end filling materials using human periodontal ligament cell. Endocem (Maruchi), white ProRoot MTA
(Dentsply), white Angelus MTA (Angelus), and Super EBA (Bosworth Co.) were tested after set completely

in an incubator at 37°C for 7 days, Endocem was tested in two ways: 1) immediately after mixing (fresh
specimens) and 2) after setting completely like other experimental materials.

In the results of microscopic examination and cell counting, Super EBA showed significantly lower
viable cell than any other groups (p < 0.05). As the results of WST-1 assay, compared with untreated control
group, there was no significant cell viability of the Endocem group. However, the fresh mixed Endocem group
had significantly less cell viability. The cells exposed to ProRoot MTA and Angelus MTA showed the highest
viability, whereas the cells exposed to Super EBA displayed the lowest viability (p < 0.05). The cytotoxicity of
the pozzolan cement (Endocem) was comparable with ProRoot MTA and Angelus MTA. Considering the
difficult manipulation and long setting time of ProRoot MTA and Angelus MTA, Endocem can be used as the
alternative of retrofilling in endodontic surgery. [1]

A Comparative Analysis of Selected Physicochemical Properties of Pozzolan Portland and MTA-Based
Cements was carried out by Maura Cristiane Gongales Orgati Dorileo et al in which they studied the hydrogenic
potential, radiopacity, solubility and electrical conductivity. They concluded that the solubilities of all tested
materials were in accordance with the ANSI/ADA standards. Only the MTA-based cements met the ANSI/ADA
recommendations for radiopacity and that the pH and electrical conductivity of pozzolan Portland cement are
similar to and comparable to MTA based cements [21].

A limitation of MTA is its potential to cause discolouration of teeth. Ji-Hyun Jang, DDS, MSD et al
studied tooth discoloration after the use of mineral trioxide aggregate (MTA) and to examine the effect of
internal bleaching on discoloration associated with MTA. The materials studied were ProRoot MTA, MTA
Angelus and Endocem. The results of their study were The ProRoot and Angelus groups displayed increasing
discoloration during a period of 12 weeks. The discoloration associated with ProRoot and Angelus was observed
at the MTA-dentin interface and on the interior surface of the dentin. However, the Endocem groups
demonstrated no significant discoloration and no marginal discoloration was observed around the material in the
Endocem group. They concluded that ProRoot and Angelus caused tooth discoloration. However, Endocem did
not affect the contacting dentin surface. As also, removing the discolored MTA materials contributed more to
resolving the tooth discoloration than post-treatment internal bleaching [22].
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V. Conclusion
Within the limitations of this review it can be said that Pozzolan based dental cements may serve as a

promising alternative to other Tricalcium Silicate based Cements in the near future because of its enhanced or
comparable properties in most of the aspects. But, it is also important to note that further in vivo studies and
randomized controlled trials are needed to assure the endorsing of this material.

[1].
12].
[3].
[4].
[5].
[6].
[71.
[8].

[9].

[10].
[11].
[12].
[13].
[14].

[15].

[16].
[17].
[18].

[19].
[20].

[21].

[22].

References
Cytotoxicity of newly developed pozzolan cement and other root-end filling materials on human periodontal ligament cell, Minju
Song et al, Restorative Dentistry & Endodontics, 2013
Washout resistance of fast-setting pozzolan cement under various root canal irrigants, Ga-Yeon Jangl, Su-Jung et al, Restorative
Dentistry & Endodontics, 2013
Tooth Discoloration after the Use of New Pozzolan Cement (Endocem) and Mineral Trioxide Aggregate and the Effects of Internal
Bleaching, Ji-Hyun Jang et al, JOE — Volume 39, Number 12, December 2013
Camilleri J, Sorrentino F, Damidot D. Investigation of the hydration and bioactivity of radiopacified tricalcium silicate cement,
Biodentine and MTA Angelus. Dent Mater. 2013 May;29(5):580- 93. PMID: 23537569.
Antonijevic D, Medigovic |, Zrilic M, Jokic B, Vukovic Z, Todorovic L. The influence of different radiopacifying agents on the
radiopacity, compressive strength, setting time, and porosity of Portland cement. Oral Investig. 2014 Jul;18(6):1597-604.
Wiltbank KB, Schwartz SA, Schindler WG. Effect of selected accelerants on the physical properties of mineral trioxide aggregate
and Portland cement. J Endod 2007;33:1235-1238.
Kogan P, He J, Glickman GN, Watanabe I. The effects of various additives on setting properties of MTA. J Endod 2006;32:569-
572.
Bortoluzzi EA, Broon NJ, Bramante CM, Felippe WT, Tanomaru Filho M, Esberard RM. The influence of calcium chloride on the
setting time, solubility, disintegration, and pH of mineral trioxide aggregate and white Portland cement with a radiopacifier. J Endod
2009;35:550-554.
AlAnezi AZ, Zhu Q, Wang YH, Safavi KE, Jiang J. Effect of selected accelerants on setting time and biocompatibility of mineral
trioxide aggregate (MTA). Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2011; 111:122-127.
Lee BN, Hwang YC, Jang JH, Chang HS, Hwang IN, Yang SY, Park YJ, Son HH, Oh WM. Improvement of the properties of
mineral trioxide aggregate by mixing with hydration accelerators. J Endod 2011;37:1433-1436.
Camilleri J, Montesin FE, Di Silvio L, Pitt Ford TR. The chemical constitution and biocompatibility of accelerated Portland cement
for endodontic use. Int Endod J 2005;38:834-842.
Silva Neto JD, Schnaider TB, Gragnani A, Paiva AP, Novo NF, Ferreira LM. Portland cement with additives in the repair of
furcation perforations in dogs. Acta Cir Bras. 2012 Nov;27(11):809- 14. PMID: 23117614
Silva Neto JD, Brito RH, Schnaider TB, Gragnani A, Engelman M, Ferreira LM. Root perforations treatment using mineral trioxide
aggregate and Portland cements. Acta Cir Bras. 2010 Dec;25(6):479-84. PMID: 21120277.
Hugger S, Schindler HJ, Kordass B, Hugger A. Surface EMG of the masticatory muscles (part 2): fatigue testing, mastication
analysis and influence of different factors. Int J Comput Dent. 2013;16(1):37- 58. PMID: 23641663.
De Felicio CM, Ferreira CL, Medeiros AP, Rodrigues Da Silva MA, Tartaglia GM, Sforza C. Electromyographic indices, orofacial
myofunctional status and temporomandibular disorders severity: a correlation study. J Electromyogr Kinesiol. 2012 Apr;22(2):266-
72. PMID: 22206640.
The use of a biocompatible cement in endodontic surgery. A randomized clinical trial, Sérgio Ribeiro da Silva et al, Acta Cirdrgica
Brasileira - Vol. 31 (6) 2016
Saghiri MA, Shokouhinejad N, Lotfi M, Aminsobhani M, Saghiri AM. Push-out bond strength of mineral trioxide aggregate in the
presence of alkaline pH. J Endod 2010; 36:1856-1859.
Shokouhinejad N, Nekoofar MH, Iravani A, Kharrazifard MJ, Dummer PM. Effect of acidic environment on the push-out bond
strength of mineral trioxide aggregate. J Endod 2010;36:871-874.
Chang SW. Chemical characteristics of mineral trioxide aggregate and its hydration reaction. Restor Dent Endod 2012;37:188-193.
Hong ST, Bae KS, Baek SH, Kum KY, Shon WJ, Lee W. Effects of root canal irrigants on the push-outstrength and hydration
behavior of accelerated mineral trioxide aggregate in its early setting phase. J Endod 2010;36:1995-1999.
Comparative Analysis of Selected Physicochemical Properties of Pozzolan Portland and MTA-Based Cements Maura Cristiane
Goncgales Orcati Dorileo et al, International Scholarly Research Notices Volume 2014, Article ID 831908
Tooth Discoloration after the Use of New Pozzolan Cement (Endocem) and Mineral Trioxide Aggregate and the Effects of Internal
Bleaching, Ji-Hyun Jang, DDS, MSD et al, JOE — Volume 39, Number 12, December 2013

i Dr. Pradnya V. Bansode "Pozzolan Dental Cement: A review."IOSR Journal of Dental and |
| Medical Sciences (IOSR-JDMS), vol. 17, no. 4, 2018, pp 07-09. :
! !

DOI: 10.9790/0853-1704160709 www.iosrjournals.org 9| Page



