N E U Necmettin Erbakan Universitesi Dis Hekimligi Dergisi
Necmettin Erbakan University Dental Journal (NEUDent])
PRESS DOI: 10.51122 /neudent;j.2021.26

Cilt:3 Sayi:3 2021 Arastirma Makalesi | Research Article E-ISSN: 2687-5535

Comparison of Medcem MTA, Medcem Pure Portland Cement and
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ABSTRACT

Aim: The aim of this study is to compare the shear bond strength of Medcem Pure Portland Cement, Medcem MTA and
NeoMTA, which are used in vital pulp treatments, to different pediatric restorative materials.

Materials and Method: Standard acrylic blocks (4*2 mm) were prepared for the shear bond strength test. The calcium
silicate-based biomaterials (Medcem MTA, Medcem Pure Portland Cement, NeoMTA) were prepared in accordance with
the manufacturer's instructions. They were inserted into the holes in the acrylic blocks and left the recommended time
to harden. The restorative materials were evaluated in 4 groups (compomer, resin modified glass ionomer cement, high
viscosity glass ionomer cement, Cention N). the restorative materials were applied on the biomaterials with the help of
cylindrical molds (diameter of 2*2mm). The data obtained were analyzed using one-way tests of ANOVA and Turkey.
Results: While the restorative material group showing the highest shear bond strength with Medcem Pure Portland ce-
ment is the high viscosity glass ionomer cement group, it was followed by the compomer, Cention N and resin modified
glass ionomer cement groups, respectively. The shear bond strength between Medcem MTA and compomer group was
the highest, followed respectively by Cention N, resin modified glass ionomer cement and high viscosity glass ionomer
cement groups. On the other hand, in NeoMTA the highest shear bond strength was determined by the Cention N group,
and the lowest by the high viscosity glass ionomer cement group.

Conclusion: The shear bond strength between the biomaterials and pediatric restorative materials used in this study is
promising and can be considered as an alternative in vital pulp treatments.
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Amag: Bu calismanin amacy, vital pulpa tedavilerinde kullanilan Medcem Saf Portland siman, Medcem MTA ve NeoM-
TA'nin farkli pediatrik restoratif materyallere makaslama bag dayanimini karsilastirmaktir. )

Gereg ve Yontemler: Makaslama bag dayanim testi i¢in standart akrilik bloklar (4*2 mm) hazirlandi. Uretici firmalarin
talimatlar1 dogrultusunda hazirlanan kalsiyum silikat i¢erikli biyomateryaller (Medcem MTA, Medcem Saf Portland si-
man, NeoMTA) akrilik bloklardaki bosluklara yerlestirildi ve sertlesmeleri i¢in 6nerilen siirelerde bekletildi. Restoratif
materyaller 4 grupta (kompomer, rezin modifiye cam iyonomer siman, yiiksek viskoziteli cam iyonomer siman, Cention
N) degerlendirildi. Biyomateryallerin tizerine (2*2mm ¢apinda) silindirik kaliplar yardimiyla restoratif materyaller uy-
gulandu. Veriler, tek yonliit ANOVA ve Tukey testleri kullanilarak analiz edildi.

Bulgular: Medcem Saf Portland siman ile en yliksek makaslama bag dayanimi gosteren restoratif materyal grubu yiik-
sek viskoziteli cam iyonomer siman grubu olurken, bunu sirasiyla kompomer, Cention N ve rezin modifiye cam iyono-
mer siman gruplari izledi. Medcem MTA ile kompomer grubu arasindaki makaslama bag dayanimi en yiiksek olup, bunu
sirasiyla Cention N, rezin modifiye cam iyonomer siman ve yiiksek viskoziteli cam iyonomer siman gruplari izlemistir.
NeoMTA'da ise makaslama bag dayanimi en ytiksek Cention N grubu ile, en diisiik ytliksek viskoziteli cam iyonomer
siman grubu ile belirlendi.

Sonug: Bu ¢calismada kullanilan biyomateryaller ile pediatrik restoratif materyaller arasindaki makaslama bag dayani-
m1 umut vericidir ve vital pulpa tedavilerinde alternatif olarak diisiiniilebilir.

Anahtar Kelimeler: Makaslama bag dayanimi, Kalsiyum silikat siman, Vital pulpa tedavisi.
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Comparison of Medcem MTA, Medcem Pure Portland Cement and NeoMTA to Pediatric Restorative Materials to Shear Bond Strength

INTRODUCTION

The pulp, which is responsible for the formation and
nutrition of dentin, also plays an essential role in the
innervation and defense of the teeth. Vital pulp ther-
apy is the process of placing a protective material
on the pulp tissue damaged by deep caries or trau-
ma after removing irritants. The protective materi-
al should be able to sustain the vitality of the pulp,
block the bacterial invasion, resist to the chewing
forces and support the formation of dentin bridge.'**

Calcium hydroxide is widely used in vital pulp treat-
ments. However, it causes failure in vital pulp treat-
ments due to dystrophic calcification, weakness of
dentin connection, low microleakage resistance,
and tunnel defects.*® For these reasons, calcium sili-
cate-based bioceramic materials have become more
popular in vital pulp treatments.”

Calcium silicate cements have gained importance in
vital pulp treatments due to their richness in calcium
compounds and calcium hydroxide release. Mineral
Trioxide Aggregate (MTA) is the first calcium silicate
cement used in dentistry. It is a biocompatible mate-
rial with excellent sealing properties, stimulating the
formation of hard tissue, high alkaline structure, an-
tibacterial activity and low solubility.®° Having su-
perior biological properties, MTA has disadvantages
such as long hardening time, difficult to apply, high
cost and causing coloring.®!! In addition, the fact
that the acidification process applied to increase the
bonding strength of resin restorations reduces the
bonding strength of MTA has led to the continuation
of the search for alternative materials to MTA.2? In or-
der to eliminate the disadvantages of MTA, different
comparison studies have been made with new gen-
eration calcium silicate cements produced by mak-
ing changes in their content,’*?° and the results are
promising.

In order to ensure the long-period success of vital
pulp treatment, bond strength between pulp capping
material and the restorative material should also be
high.?° The most commonly used method for evaluat-
ing the adhesive properties of materials is the eval-
uation of their shear bond strength (SBS).?! In vitro
tests on the SBS of different restorative and pulp cap-
ping materials provide researchers with objective
information.?

The aim of this study was compare the SBS of Med-
cem Pure Portland Cement, Medcem MTA and NeoM-
TA used in vital pulp treatments to different pediat-
ric restorative materials.
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MATERIALS AND METHOD

Preparation of Samples

This research was carried out in Eskisehir Osmanga-
zi University Research Laboratory. For the SBS test,
13*7 acrylic blocks with 4 millimeters (mm) diame-
ter and 2 mm deep standard cylindrical cavities were
prepared with diamond burs. Biomaterials prepared
in accordance with the manufacturer’s instructions,
with 13*7 pieces of each biomaterial, were placed
in the spaces in the acrylic blocks. Excess biomate-
rials were removed from the surface with composite
polishing disc to be levelled with the acrylic block.
According to the manufacturer’s recommendation,
moist cotton pellets were placed on the samples and
covered with temporary filling material (Cavit, 3M
ESPE, America Inc., Norristown, PA, USA). Then the
samples were kept at 37 ° C for 4 hours in distilled
water.

Three pulp-capping biomaterials; NeoMTA (NusS-
mile Ltd. Houston, TX,USA), Medcem Pure Portland
Cement (Medcem GmbH, Weinfelden, Switzerland),
Medcem MTA (Medcem GmbH, Weinfelden, Switzer-
land) and four groups pediatric restorative materials
was used (Table 1).

Group 1: Polyacid-modified composite resin (Compo-
mer); In compomer groups (Dyract®, Dentsply Siro-
na, USA), adhesive system (Single Bond, 3M ESPE,
MN, USA) was applied to the surface of biomaterials
for 10 seconds with a disposable bond brush. Then
adhesive system was gently sprayed with air approx-
imately 5 seconds and cured by light for 20 seconds.
The compomer was deposited and cured by light for
40 seconds with LED device to polymerize the com-
pomer.

Group 2: Resin modified glass ionomer cement (RM-
GIC); All materials in the RM-GIC groups (GC Fuji II
LC Improved Capsules, GC Corporation, Tokyo, Ja-
pan) were supplied in an encapsulated form. Then,
the capsules were activated and then mixed using a
mechanical mixer according to their manufacturers’
clinical instructions for use.

Group 3: High viscosity glass ionomer cement (HV-
GIC); HV-GICs (EQUIA Forte® HT, GC Corporation,
Tokyo, Japan) For each sample, an EQUIA Forte®
HT capsule was mechanically mixed for 10 seconds
according to the manufacturer’s instructions, depos-
ited in inside mold and closed on the surface by a tef-
lon band. After waiting for 10 minutes at room tem-
perature, the capping material (EQUIA Forte Coat, GC
Corp.) was applied with the help of a microbrush and
cured with light for 60 seconds.
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Table 1: Manufacturers and composition of the materials used

Brand

NeoMTA

Medcem MTA

Medcem Pure
Portland Cement

Single Bond
Universal

Polyacid-modified
composite resin
(Compomer)

New resinous
fluoride-releasing
materials (Cention

N)

Resin modified
glass ionomer;
(GCFuji lILC
Improved)

High viscosity glass
ionomer cements
(EQUIA Forte® HT)

Manufacturer

NuSmile Ltd.
Houston, TX,USA

Medcem GmbH,
Weinfelden,
Switzerland

Medcem GmbH,
Weinfelden,
Switzerland

3M ESPE, St. Paul,
MN, USA

Dyract, Dentsply,
USA

Ivoclar Vivadent
AG, Schaan,
Liechtenstein

GC Corporation,
Tokyo, Japan

GC Corporation,
Tokyo, Japan

Chemical composition

Powder: Tricalcium silicate, dicalcium silicate and tantalum
oxide Liquid: Water and proprietary polymers

Portland cement (tricalcium silicate, dicalcium silicate, calcium oxide)
and zirconium oxide as radiopacifier

Portland cement (tricalcium silicate, dicalcium silicate,
calcium oxide

10-methacryloyloxydecyl dihydrogen phosphate (MDP) monomer,
2-hydroxyethyl methacrylate (HEMA), dimethacrylate resins, Vitrebond
copolymer, filler, ethanol, water
and silane

UDMA, carboxylic acid modified dimethacrylate, TEDGMA,
trimethylcrylate resin BHT, UV stabiliser, strontium-alumino-sodium-
fluorophospor-silicate glass, iron oxide

Powder: Calcium fluorosilicate glass, Barium-aluminum silicate glass,
Calcium-barium-aluminum fluorosilicate glass, Ytterbium trifluoride,
Isophiles, Initiator, color pigment Liquid: UDMA,DCP, Aromatic and
aliphatic UDMA,PEG-400 DMA initiator, stabilizer

Fluoroaluminosilicate glass, polyacrylic caid, HEMA, resin,tartric asit,
distilled water.

Powder: Fluoroaluminosilicate glass, polyacrylic acid, iron oxide Liquid:
polybasic carboxylic acid, water

Grup 4: New resinous fluoride-releasing materials;
Cention N (CN, Ivoclar Vivadent AG, Schaan, Liech-
tenstein) were filled into molds by mixing powder
and liquid according to the manufacturers’ instruc-
tions.

A cylindrical mold that (deep:2mm, height:2 mm)
made of polyethylene was used to place the restora-
tive materials to be applied on the biomaterials (Fig-
ure 1).
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Shear bond strength test

All samples were fixed to a universal testing machine
(MOD Dental MIC-101, Esetro Smart Robotechnol-
ogies, Ankara, Turkey) (Figure 2). Failure force of
each sample was measured in Newtons by applying
a force parallel to the long axis of the bonding area
until failure occurred at a speed of 1 mm / minute.
Then, the failure value for each sample was recorded
in MPa by a single observer.

Cilt:3 Say1:32021 117



Comparison of Medcem MTA, Medcem Pure Portland Cement and NeoMTA to Pediatric Restorative Materials to Shear Bond Strength

Figure 1: Preparation of the samples set up used in the study

Figure 2: Universal testing machine

Statistical analysis

Data were analyzed using Microsoft Excel 2010 (Mi-
crosoft Corporation, USA) and SPSS 21.0 (IBM, Chi-
cago, USA) programs. One-way-ANOVA was used for
the statistical evaluation of obtained data. If there
was a difference, the Tukey test was used to deter-
mine which groups differ. P-values of < 0.05 were re-
garded as statistically significant.

RESULTS

The group showing the highest SBS with Medcem
Pure Portland cement was HV-GIC, followed by the
compomer, CN and RM-GIC groups, respectively. The

SBS between Medcem MTA and compomer group
was the highest, followed by CN, RM-GIC and HV-
GIC groups, respectively. On the other hand, NeoM-
TA, was determined by the highest SBS with the CN
group and the lowest with the HV-GIC group (Table
2).

In the compomer and CN groups, the biomaterial
with the highest SBS was Medcem MTA. The bioma-
terial with the highest SBS in the RM-GIC and HV-GIC
groups was Medcem Pure Portland Cement. The bi-
omaterial with the lowest SBS was found to be Ne-
oMTA in all of the restorative material groups, except
for RM-GIC group. RM-GIC group, the lowest SBS was
determined by Medcem MTA (Table 2).

Table 2: Mean (standard deviations) for shear bond strength (SBS) in the groups tested

HV-GIC (EQUIA Forte® HT) 37.27+£18.81 5.76+3.63¢ 3.60+2.46° 0.333
Cention N (CN) 27.73+17.46 38.2+17.06" 23.13+9.38° 0.498
RM-GIC (GC Fuji I LC Improved) 9.80+5.33 6.065.75¢ 8.83+10.18%° 0.821
Compomer (Dyract®) 33.53+6,052 66.66+6.67! 7.93+1.423b3 0.000*
P 0.607 0.000* 0,043*

One-way-ANOVA -Tukey Test, row: number, column: letter

HV-GIC: High viscosity glass ionomer cement, RM-GIC: Resin modified glass ionomer cement

*There was a statistically significant difference
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DISCUSSION

Calcium silicate cements are used in, pediatric den-
tistry, endodontics and dental traumatolog. Many
calcium silicate-based cements used for therapeutic
applications have slight variations in composition
and manufacturing process.’> MTA, which is widely
used in tricalcium-silicate cements, has given pos-
itive results in clinical studies, but has led to new
searches due to its disadvantages such as its price
and long setting time.5%1!

Recently developed Medcem MTA unlike MTA; zirco-
nium oxide was added instead of bismuth oxide as
a radiopassivator. Medcem Pure Portland Cement is
consists of mainly dicalcium and tricalcium silicate
and hardens in the presence of moisture.’** NeoM-
TA, which is currently used in vital pulp treatments,
is a tricalcium silicate-based material containing tan-
talum as an opacifier and containing high amounts of
sulfur.!”!81n spite of calcium silicate is the basic com-
ponent, the attitude (bond strength, compressive
strength, adhesion, fracture resistance) of these ce-
ments may differ depending on different radioactive
softeners, differences in production process, purity
of ingredients and hydration products.!¢

SBS is clinically important for restorative material
because the main displacement forces at the tooth
restoration interface have a shearing effect. Great
SBS values show high bonding between the cement
and restorative material, which leads to less micro-
leakage. It is thought that a bond strength ranging
from 17-20 MPa may be needed to create gap-free
restoration margins and to adequately stand contrac-
tion forces.?*?* According to the results of this study;
Medcem Pure Portland Cement + RM-GIC group,
Medcem MTA+ RM-GIC group and Medcem MTA+
HV-GIC groups displayed lower than values than 17
MPa. In the NeoMTA group, only the NeoMTA+CN
group had a value higher than 17 MPa.

The clinical success of compomer, which is common-
ly used as a restorative material in pediatric den-
tistry,®> can be increased by the absence of gaps in
margins and the good adhesion with pulp capping. It
was observed that the studies were generally related
to the SBS of calcium silicate-containing materials,
glass ionomer and RM-GICs to the composite res-
in, 25272934 gnd there were fewer studies on the bond
strength of the compomer.?353¢ In this regard, Tu-
lumbaci et al’s * study found that the SBS of MTA and
Biodentine was higher in compomer compared to
RM-GIC. In this study, although the highest SBS with
RM-GIC group was found with Medcem Pure Port-
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land Cement, this bond was lower than Compomer+
Medcem Pure Portland Cement, a resin-containing
material. On the other hand, Medcem MTA was the
biomaterial with the highest SBS in compomer. How-
ever, since there is no other study evaluating the SBS
of Medcem MTA, Medcem Pure Portland Cement and
NeoMTA using RM-GIC and compomer, the values in
this study could not be compared. In this respect, this
study is the first of its kind.

Glass-ionomer cements can be seen as basic filling
materials as they are well-established, easy to use
and economical. They are self-curing, do not require
complex dental equipment, and are usually applied
in bulk without adhesives. CN, which has been devel-
oped recently, can be used as an alternative restora-
tive material in pediatric dentistry with its fluorine
and calcium release and ease of application. Also CN;
it has been suggested to have strength comparable
to amalgam and aesthetics comparable to glass ion-
omers.*’”* In this study, CN showed the highest SBS
with Medcem MTA, while HV-GICs was bonded with
Medcem Pure Portland Cement.

In this study, a single bond system was used as an
adhesive system, which does not require rinsing,
which reduces technical sensitivity and shortens
the application time. There are studies supporting
this conclusion with superior bond strength after
acid etching of MTA.***! On the contrary, there are
studies favoring self-etch systems ***3 or stating that
adhesive mode is irrelevant.** Conflicting findings
between studies may be due to differences in MTA
compositions and the adhesive systems used. Also
in this study, restorative materials used in pediatric
dentistry were chosen as restorative materials, and
SBS was not compared with universal composites.
However, the application of acid to the surfaces of bi-
omaterials and the use of different adhesive systems
may affect the bond strength to restorative materials.
For this reason, further studies are needed to evalu-
ate the SBS of Medcem MTA, Medcem Pure Portland
Cement and NeoMTA with different restorative ma-
terials and adhesive systems.

CONCLUSION

Compomer and CN showed the highest SBS values
with Medcem MTA, HV-GICs and RM-GIC showed the
highest SBS with Medcem Pure Portland Cement.
However, further in vivo studies are needed to exam-
ine the bond strength of different restorative materi-
als with different calcium silicate-based cements.
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