OPEN ACCESS https://scidoc.org/IJDOS.php

International Journal of Dentistry and Oral Science (IJDOS)
ISSN: 2377-8075

Comparative Evaluation of Tensile and Compressive Strength Of Cention N And Resin Modified

Glass Ionomer Cements
Research Article

Jose Jacob!, Malvika Sisodia®, Swarup Shetty’, Prashant Viragi‘, Azhar Mohammed®", Shaik Riyaz Basha®

! Associate Professot, Department of Conservative Dentistry & Endodontics, Pushpagiti College of Dental Sciences, Perumthuruthy PO, Thiruvalla,
Kerala, India.

* Associate Professor, Department of Conservative Dendstry and Endodontics, Mithila Minority Dental College & Hospital, Darbanga, India.

? Assistant Professot, Department of Prosthodontics and Crown & Bridge, Sharavathi Dental College and Hospital, Alkola, Shimoga, Karnataka, India.
* Professot, Department of Public Health Dentistry, Rural Dental College, PIMS, Loni, Maharashtra, India.

* Lectuter, Department of Orthodontics and Dentofacial Orthopedics, Nitte (Deemed to be University), AB Shetty Memorial Institute of Dental Sci-
ences (ABSIMDS), Mangalore, Karnataka, India.

¢ Department of Prosthodontics, Mallareddy Institute of Dental Sciences, Hedarabad, Telangana, India.

Abstract

Introduction: Restoration of the tooth structure is essential for the proper functioning of the teeth and prevention of fur-
ther loss of tooth structure. The ideal requirement for restorative material should be good compressive and tensile strength.
Materials and Methods: A total of 40 specimens were fabricated with 20 samples of RMGIC (GC FujiCEM®?2) and Cen-
tion N (Cention Ivoclar Vivadent, Mumbai, India) to test the compressive strength and flexural strength. Restorative mate-
rial samples were fabricated using cylindrical aluminum and later it was subjected to compressive and tensile strength using
universal testing machine.

Results: Cention N had statistically significant higher mean compressive strength (118.97 MPa) compared to RMGIC (60.90
MPa). Cention N had significantly higher tensile strength (12.32 + 3.02) compared to RMGIC (7.72 £ 2.64).

Conclusion: Cention N had higher compressive and tensile strength compatred to RMGIC, hence it can be advised as poste-

rior restorative material in clinical practice.
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Introduction

Dental caries is a most common dental dieses affecting hard struc-
ture of a tooth resulting into destruction of tooth structure. Res-
toration of the catious tooth structure is necessary for the proper
functioning of the teeth and to prevent of further loss of tooth
structure. The ideal restorative material should have good com-
pressive strength, diametral tensile strength, shear bond strength,
adhesive, tooth colored, resistant to weat, nontoxic, biocompat-
ible to the tissue and least microleakage for longevity of a restora-
tion.|1, 2] Choice of restorative matetials is made, based on, ad-
hesion to the tooth structure, physical and mechanical properties,
biocompatibility, and simplicity of application.|3] It is said that
compressive strength is the most important mechanical property
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of restorative materials. A material with very low compressive
strength than tooth, tends to fracture under occlusal loads. [2]
Tensile and shear stresses generated in cervical region of the teeth
causes cuspal flexure, interrupts the bonds amongst hydroxyapa-
tite crystals of tooth, resulting in to formation of crack.4Hence
restorative material should have good physical properties. Vari-
ous restorative materials are available in the market such as; glass
ionomer cement (GIC), amalgam, composites, cention N, and
resin modified GIC.

In 1972 by Wilson and Kent Glass introduced glass ionomer
cement (GIC). GIC has unique properties such as; adhesion to
tooth structure, biocompatible, and anticarcinogenic properties
due fluoride. Conversely, one of the main disadvantages of GIC
is its deprived mechanical charactersfor example, lower compres-
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sive strength and brittleness.|3] To overcome the inferior me-
chanical properties of associated with conventional glass ionomer
cements, resin modification of glass-ionomer cement (RMGIC)
was designed to achieve desirable physical properties.|5]

RMGIC is a hybrid restorative material which has fluoro-alumino-
silicate glass particles, water-soluble methacrylate monomer with
photoinitiator, polyacrylic acid, and water. RMGICs have ion-re-
leasing filler glass particles.|4]

Cention N (Ivoclar Vivadent) is a newly developed tooth-colored,
“alkasite” restorative material for bulk placement with or with-
out the application of an adhesive. It is basically a subsection
of the composite resin. Cention N is a urethane dimethacrylate
(UDMA)-based, self-curing powder/liquid type restorative mate-
rial with electiveadded light curing advantages. Cention N displays
a high polymer network density and degree of polymerization
over the complete depth of the restoration.|2-6]

The purpose of this study was to evaluate the compressive and
tensile strength of Cention N over resin modified GIC.

Materials and Methods

Present in vitro study was carried out in the department of Con-
servative dentistry. A total of 40 specimens were fabricated with
20 samples of RMGIC (GC FujiCEM®2) and Cention N (Cen-
tion Ivoclar Vivadent, Mumbai, India) to test the compressive
strength and flexural strength.

Compressive strength evaluation

Cylindrical aluminum split molds of dimension 5 £ 1 mm (height)
X 4 + 1 mm (diameter) were used to fabricate 20 samples of
each restorative material for testing the compressive strength. The
samples were stored in a water bath for 24 hrs at 37 + 1° C before
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testing. The samples were tested using universal testing machine
at crosshead speed of 1.0 mm/minute.

Diametral tensile strength (DTS) testing

For fabrication of samples to evaluate tensile strength, cylindrical
aluminum split molds of dimension 20 + 1 mm (length) X 2 + 1
mm (height) X 2 = 1 mm (width) were chosen. The sample was
subjected to tensile strength evaluation using universal testing ma-
chine. Maximum load was applied to the fracture, the specimens
wete noted at a crosshead speed of 0.1 mm/minute and the DTS
was calculated using the following formula: T = 2P /n DL, whete
P is the maximum applied load (N), D is the measured diameter
of the sample (mm), and L is the measured length of the sample
(mm).

Statistical Analysis

The Null Hypothesis was considered, that there was no significant
difference in the mean compressive and tensile strength between
the two materials. Independent t test was applied with alternate
hypothesis of significant difference in the mean strength.

The values were tabulated and statistically analyzed using IBM
SPSS statistical software version 22.0 Chicago, with one-way
ANOVA and Tukey’s post hoc test withp < 0.05.

Results

Table 1 and 2 indicated that, cention N had statistically higher
mean compressive strength (118.97 MPa) compared to RMGIC
(60.90 MPa). Table 3 indicated the mean tensile bond strength
among the cention and RMGCI restorative materials. Cention N
had significantly higher tensile strength (12.32 * 3.02) compared
to RMGIC (7.72 £ 2.64).

Table 1. Mean compressive strength of two materials.

95% confidence interval
Group | N | Mean | SD SE
Lower bound | Upper bound
Cention | 20 | 118.97 [ 0.971 | 7.423 102.74 134.86
RMGIC | 20 | 60.9 [ 0.904 | 1.643 57.87 59.89

Table 2. Difference in mean compressive strength between two materials.

SD- standard deviation, SE- standard error

Groups | N Range Mean + SD | SEM | t value | P value
Cention | 20 | 94.21-143.76 | 118.97 + 24.21 | 7.423 | 9.456 | <0.001**
RMGIC | 20 | 56.32-65.47 60.90 £ 4.58 | 1.643
P<0.001, **- highly significant
Table 3. Comparison of tensile strength.
Material used | Number | Micro tensile bond strength | P value
Cention 20 12.32 £ 3.02
<0.001
RMGIC 20 7.72 + 2.64
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Discussion

Several direct restorative materials are available to the modern
dental practice from amalgams to modern bulk fill composites.
A restorative material should provide sufficient tensile and com-
pressive strength to resist multidirectional masticatory forces for
many years. [6] The main purpose of the restorative materials is
to substitute of the esthetic, biological, functional, and properties
of healthy tooth structure is the.[7] Nowadays the usage of resin-
based composite restoration has raised because of its excellent
esthetic and other favorable characteristics. 3]

Venugopal et al assessed the microleakage in Class V cavity re-
stored with resin modified GIC, nanohybrid flowable composite,
and Cention N. They concluded that RMGIC had less microleak-
age in contrast to other tested materials. [4]

Kaur et al estimated the compressive strength of Cention N with
glass ionomer cement. They concluded that cention N had higher
strength than type IX GIC hence Cention N can be used as a
superior alternative to GIC Type IX for posterior restoration. 2]

Iftikhar et al associated the mechanical properties (compressive
strength (CS) and diametral tensile strength (DTS)) of four differ-
ent restorative materials: ClearFil AP-X, conventional glass iono-
mer (Fuji IX), Filtex Z350-XT, and Cention N.They concluded
that, ClearFil AP-X has the highest mechanical properties.|[3]

Mishra et al related the compressive and flexural strength of Cen-
turion N with GIC, and amalgam. They concluded that compres-
sive strength of cention N was expressively higher than GIC.
Flexural strength of cention N was observed to be suggestively
greater than GIC and Amalgam.[6]

Feiz et al associated the micro tensile bond strength of four glass-
containing materials on primary teeth.There was no substan-
tialvariance in the outline of the failure among groups, except
RMGTI and cention N. In contrast to our results they found equal

7

strength between cention N and RMGIL.[7]

Rekha et al. associated tensile bond strength and microleakage
of conventional glass ionomer cement, RMGI and compomer to
primary tooth and found highest tensile bond strength with com-
pomer and the least tensile bond strength for RMGL.[8]

Naz1 et al. evaluated the compressive strength and microleakage
of GIC type IX, Zirconomer Improved and Cention N. Cention
N had the least microleakage followed by Zirconomer improved
and GIC type IX. These results are similar to our findings.[1]

Eligeti et al assessed the shear bond strength of Cention N and
recent tooth-colored restorative materials to dentin. Cention N
exhibited highest mean Shear Bond strength compared to Ketac-
Molar, and Zirconomer Improved. They determined that Cention
N restorative material had better bonding capacity in comparison
to Zirconomer Improved, RMGIC, and Ketac-Molar. 5]

Gurveen Kaur et al evaluated the microleakage and compres-
sive strength of conventional GIC, modifications of GIC with
chitosan and chlorhexidine and Cention-N. Highest compressive
strength and the lowest microleakage was observed in Cention.|9]
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Moshaverinia et al assessed the diametral tensile, compressive,
and flexural strengths of a reinforced glass ionomer dental re-
storative material (EQUIA Forte Fil with Fuji IX GP and Chem-
Fil Rock). They concluded that EQUIA Forte Fil had superior
flexural strength and surface hardness. [10]

Arun Kumar and Ajitha compared the compressive strength of
Cention N and high copper amalgam. There was no statistically
substantial variance between Cention-N and amalgam for com-
pressive strength.[11]

Kim et al estimated the physical properties and shear bond
strength of two resin-modified glass-ionomers: RMGIs (FJL and
VT) and as a control, a conventional glass-ionomer: CGI (F]),
and found no significant alteration between the tested groups.[12]
Forouzanmehr et al measured the effect of adding purified pow-
der of Salvia officinalis on the mechanical properties and bond-
ing ability of resin-modified glass ionomer (RMGI) cement and
concluded that, there is no difference with addition of purified
powder of S. officinalis to RMGI powder.|13] Verma et al associ-
ated the shear bond, compressive strength, and microhardness of
GIC and Cention N and determined that shear bond strength of
Cention N was statistically highly significant as compared to GIC
Type IX.[14]

Balagopal et al evaluated the shear bond strength, flexural
strength, and fluoride-releasing capacity of GIC,with Cention N.
They determined that Flexural strength of Cention N® was ex-
pressively greater in compatison to Fuji IX GIC® and there were
no substantial alterations in shear bond strength of both the ma-
terials.[15] In the present study we found improved compressive
and tensile strength with cention-N compared to RMGIC. Com-
pressive strength of Cention N was found to be highest because
of presence of UDMA particles in the monomer matrix which
is less elastic and provides stiffness to the matrix. Cention N had
the minimum microleakage amongst several group. The reason
may be because, Cention N has a special patented filler isofiller,
which is partially functionalized by silanes.1Cention N has hy-
droperoxide and the filler in the powder is coated with the other
initiator components. Instead of conventional benzoyl peroxide,
Hydroperoxide imparts greater temperature-resistance i.c. it is less
sensitive to heat, which is an important factor regarding storage

stability.[5]

The drawback of the present study was; it compared only two ma-
terials and it was in vitro study. Further in vivo studies are required
to evaluate the mechanical properties of the various restorative
materials.

Conclusion

Cention N had higher compressive and tensile strength compared
to RMGIC, hence it can be advised as posterior restorative mate-
rial in clinical practice.
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