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Abstract

Introduction: The use of GIC as a luting agent, restorative material and base resulted in its popularity among dentists.

Aim: The present study was conducted to compare the microleakage of conventional GIC with modified GIC-nanoZ-

rO2-SiO2-HA hybrid material.

Materials & Methods: The present 7 vifro study was conducted on 80 freshly extracted maxillary first or second premolars.
Teeth were divided into two groups of 40 each. In group I, conventional GIC restorative material was used and in group II,
GIC-nanoZrO2-SiO2-HA hybrid material was used. By dye penetration test microleakage was assessed at labial and lingual

surfaces of teeth with stereomicroscope.

Results: The mean microleakage in group I was 0.64% 0.13 and in group II was 0.89% 0.12. The mean difference in both
groups found to be -0.43. Independent t- test showed significant difference between both groups (P< 0.01).
Conclusion: The modified GIC-nanoZrO2-SiO2-HA hybrid material exhibited higher microleakage as compared to con-

ventional GIC.

Keywords: Dye Penetration; Glass lonomer Cement; Microleakage.

Introduction

Glass ionomer cement (GIC) has been widely used since decades.
With the progression of time there have been multiple modifica-
tions in its structure and composition which has increased its util-
ity in endodontics. The use of GIC as a luting agent, restorative
material and base resulted in its popularity among dentists [1].

The greatest advantage of GIC is the tooth colored restoration
which is demanded by patients. They are concerned about their
esthetics and hence are the material of choice. It is not only use-
ful in permanent but also in primary teeth [2]. The presence of
fluoride in GIC is beneficial in many terms. It helps in prevent-
ing progression of dental caries by releasing fluoride ions and by
forming fluorapatite crystals which are more resistance to attack
by bacteria. Thus in deciduous teeth which are more vulnerable
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to get dental caries, there use has been proved as boon. It is rela-
tively easy to use and possess excellent bonding to both dentin
and enamel. However, despite innumerate advantages, opacifica-
tion, poor wear resistance and microleakage are among few dis-
advantages. The biggest failure of any restoration is its ability to
prevent microleakage [3].

All these led to discovery of different modified advanced variety
of GIC. In this category, modified GIC-nanoZrO2-SiO2-HA hy-
brid material is new one [4]. Considering this, the present study
was conducted to compare the microleakage of conventional
GIC with modified GIC-nanoZrO2-SiO2-HA hybrid material.

Materials and Methods

The present in vitro study was conducted in the department of

Senior Lecturer, Department of Prosthodontics, Al Badar Dental College and Hospital, Kalburgi - 585102, Karnataka, India.

E-mail: drvikasbulkar@gmail.com

Received: July 18, 2021
Accepted: August 29, 2021
Published: September 03, 2021

Citation: Dr. Vikas Bulkar, Dr. Abhigyan Manas, Dr. Munaz Mulla, Dr. Mushir Mulla. An 7z Iitro Comparative Evaluation of Microleakage of Conventional Gic & New Modified
Glass Ionomer Cement Nanozirconia Silica Hydroxyapatite Restorative Material. In# | Dentistry Oral Sci. 2021;8(9):4230-4232.

doi: doi: http://dx.doi.org/10.19070/2377-8075-21000862

Copyright: Dr. Vikas Bulkar©2021. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,

distribution and reproduction in any medium, provided the original author and source are credited.

Dr. Vikas Bulkar, Dr. Abhigyan Manas, Dr. Munaz Mulla, Dr. Mushir Mulla. An in Vitro Comparative Evaluation of Microleakage of Conventional Gic & New Modified Glass Ionomer Cement

Nanozirconia Silica Hydroxyapatite Restorative Material. Inz | Dentistry Oral Sci. 2021;8(9):4230-4232.

42

30




OPEN ACCESS

Endodontics. It comprised of 80 freshly extracted maxillary first
or second premolars. Inclusion criteria were caries free teeth,
teeth extracted those indicated in case of orthodontic treatment.
Exclusion criteria were carious teeth, teeth with evidence of frac-
ture or abraded teeth. The study protocol was approved from in-
stitutional ethical committee.

All teeth were cleaned with scaler and polished followed by dis-
infection with 0.2% thymol solution for 48 hours and preserved
in distilled water. In all teeth, cavity preparation was performed in
the size of 3mm X 3mm X 2 mm in both lingual and labial side.
Teeth were divided into two groups of 40 each. In group I, 10%
polyacrylic acid conditioner was applied to cavity for 10 seconds
followed by insertion of GIC materials in the cavity following
standardized procedure under manufacturer instruction. Similarly,
in group 11, after application of 10% polyacrylic acid conditioner,
GIC-nanoZrO2-85i02-HA hybrid material was placed.

All teeth were subjected to thermocycling for 500 cycles at the
temperature of 5°C—55°C. The nail varnish was applied to exter-
nal surface of all teeth except a 1 mm wide margin surrounding
the restoration. Teeth were then immersed in 2% methylene blue
for 24 hours at the temperature of 37°C and then rinsed under
running water. All teeth were cut with the help of diamond band
saw in the middle of the restoration parallel to the occlusal sur-
face. Each sample was assessed under stereomicroscope for the
detection of marginal leakage of dye starting from the surface
margins to the base of cavity preparation.

The degree of marginal leakage scoring was as following-

0 indicates no evidence of dye penetration at tooth- restoration
interface, 1 indicates dye penetration along the interface to <2
depth of cavity, 2 indicates dye penetration to full depth of cav-
ity and 3 indicates dye penetration to base of cavity and beyond.
Both labial and lingual surfaces were checked for microleakage.

Statistical Analysis
Result thus obtained were analyzed using SPSS version 21.0. Re-
sults were expressed in mean® SD. Independent t- test was used

for the assessing microleakage. P value less than 0.05 was consid-
ered significant.

Results

Table I, shows that group I comprised of 30 (50%) teeth in which
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Conventional GIC was used. Group II comprised of 30 teeth in
which GIC-nano ZrO2-SiO2-HA was used.

Table 11, Graph I shows that the mean microleakage in group 1
was 0.04% 0.13 and in group II was 0.89% 0.12. The mean dif-
ference in both groups found to be -0.43. Independent t- test
showed significant difference between both groups (P< 0.01).

Discussion

Microleakage is the biggest drawback with any restorative ma-
terial. It is defined as ingress of fluid into the space between
restoration ad tooth structures. Any restorative material should
be capable of preventing micro- leakage. Thus a good restora-
tive- tooth structure is of paramount importance in this regard.
Post- operative sensitivity, penetration of bacteria, secondary car-
ies formation, pulpal inflammation and marginal discoloration are
complications among poor restorative matetial [5].

Hussin et al. [0] in their study suggested that microleakage of GIC
leads post-operative sensitivity, secondary caries and poor mar-
ginal adaptation and ultimately failure of the restoration. In this
study we evaluated micro- leakage of conventional GIC and mod-
ified glass ionomer cement-nanozirconia-silica-hydroxyapatite hy-
brid material. We included 80 freshly extracted maxillary molars
which were divided into 2 groups. In group I, conventional GIC
and in group 11, modified GIC-nanoZrO2-5iO2-HA hybrid ma-
terial was placed. We assessed microleakage with two restorative
materials with the help of dye penetration test.

We observed that there was more microleakage in group 11 (modi-
fied GIC-nanoZrO2-SiO2-HA hybrid material) as compared to
group I (conventional GIC fuji IX). The result of our study is in
agreement with the results of Hussin HM. They divided freshly
extracted mandibular premolars into 2 groups of 40 each. Micro-
leakage was assessed in both groups. Group B in which modified
GIC-nanoZrO2-8§i02-HA hybrid material was used possessed
higher mean microleakage value as compared to conventional
GICIX.

Chemical trace method, dye penetration and scanning electron
microscopy are various methods used for assessing microleakage.
In present study we used dye penetration method |7]. Abdelaziz
et al., [8] also utilized same dye penetration in their study. They
evaluated microleakage in contemporary esthetic restorations fol-
lowing cyclic wet-dry storage. Class V cavities were prepared on

Table I. Distribution of teeth.

Group I (Conventional GIC)

Group II (GIC-nano ZrO2-SiO2-HA)

No. Percentage

No. Percentage

40 50

40 50

Table II. Comparison of microleakage between conventional GIC and GIC-nano ZrO2-Si02-HA).

Param- Group I Group II Mean difference L.
0 t- statistics | P value
eter Mean SD Mean (95% Cl)
Grade 0.64 0.13 0.89 -0.43 -4.68 0.001
Test used: Independent t- test, P< 0.01.
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Graph I. Comparison of microleakage between conventional GIC and GIC-nano ZrO2-SiO2-HA).

Test used: Independent t- test, P< 0.01.

both labial and lingual surfaces of freshly extracted 100 premolars
which were divided into 10 groups. Various restorative materials
were used and dye penetration method was employed. There was
almost equal amount of microleakage in with all materials.

Mazaheri et al., [9] in their study included 50 deciduous canines
in which class V cavities were prepared on buccal surfaces of all
teeth. In group A teeth no conditioner was used, in group B 20%
acrylic acid, in group C 35% phosphoric acid, in group D 12%
citric acid and in group E 17% EDTA was used. Author found no
significant difference of microleakage in any of restorative mate-
rials in incisal and gingival margins.

To enhance the life of any restorative material, there should be
adequate seal at the margins. There is greater ionic bonding be-
tween the tooth and cement due to presence of higher mineral
content in enamel [10].

Conventional GIC exhibits the advantage of a similar linear CTE
as the tooth structure. There is production of stress because of
difference of volumetric change between tooth and the restora-
tion [11]. This stress may be exaggerated during the thermocy-
cling test which ultimately affects the marginal seal. It has been
observed that polymerization shrinkage results in failure of adhe-
sion if there is poor bond strength between the tooth and restora-
tive material [12].

Sharafeddin et al., [13] in their study assessed the microleakage
of conventional and resin-modified Glass-ionomer cement in
class V restorations by adding micro-hydroxyapatite and nano-
hydroxyapatite in GIC. This study comprised of 30 extracted
mandibular molar. The cavities were restored in six experimental
groups. Group 1 was restored with conventional glass-ionomer
cement (CGIC); group 2 with CGIC micro-HAP, group 3 with
CGIC nano-HAP, group 4 with RMGI, group 5 with RMGI mi-
cro-HAP and group 6 with RMGI nano-HAP.

It was found that in groups 1, 3 and 4, the microleakage of oc-
clusal margin were significantly lower than that of gingival mar-
gin. In groups 5 and 6 at both occlusal and gingival margins, the
gingival microleakage was significantly lower than occlusal mar-
gin. Rehaman et al., [14] suggested that higher content of nano-
silica produced a denser and stronger GIC. Thus, the application
of nanohydroxyapatite-silica-GIC with improved properties is
envisioned to be of great clinical importance, especially in stress
bearing areas.

The limitation of the present study is that small sample size was
selected. Moreover only 2 types of GIC were compared. The in-
clusion of various restorative materials could have shown differ-
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ent results.
Conclusion

Though there are modifications in glass ionomer cements, the
modified GIC-nanoZrO2-SiO2-HA hybrid material exhibited
higher microleakage as compared to conventional GIC.
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