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INTRODUCTION

ABSTRACT

Glass ionomer cement (GIC) releases fluorides and has good biocompatibility,
carbonated drinks, sometimes known as fizzy drinks, are carbonated liquids that contain
dissolved carbon dioxide, sweeteners, and natural or artificial flavoring. The aim of
our study is to determine the flexural strength of GIC after immersing in carbonated
beverages. Twelve samples of GIC filling material were used among which six samples
prepared were from the Dtech brand and six were prepared from the Shofu brand for the
in vitro study. Bar-shaped specimens were prepared from each group with the dimension
of 2 mm X 2 mm X 25 mm. They were immersed in Sprite, fizz drinks, and in distilled
water as a control group. The immersion period was 7 days. Then, the determination
of maximum force and displacement was done using INSTRON E3000 (ElectroPuls)
universal testing machine, then the collected data were used to determine flexural
strength. The mean flexural strength of Dtech GIC was 24.84 + 6.523 Mpa. The mean
flexural strength of Dtech GIC was 18.57 = 11.60 Mpa. The independent sample t-test
showed that P = 0.247 (>0.05) which was statistically not significant. The flexural
strength of GIC material decreased after being immersed in Sprite and fizz drinks.
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can chemically attach to hard tooth tissues.!! They are used
to treat early carious or erosion lesions.” GIC is currently

The glass powder and polyacid are the components of glass
ionomer cement (GIC), a water-based dental restorative
material, which are set through an acid-base reaction. The
creation of ionic connections between carboxylate groups and
calcium makes it the only direct restorative substance that
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categorized into nine categories based on application.”! It
releases fluorides and has good biocompatibility which has
made it popular for restorations.™

When a lot of pressure or stress is applied to the restoration
material, it is necessary to have a lot of flexural strength.
The indications for which a material can be used are
also determined by its flexural strength. Carbonated
drinks or fizzy drinks are beverages containing dissolved
carbon dioxide, sweeteners, and natural or artificial
flavoring.”! Acidic drinks are particularly damaging to
primary teeth.”! Furthermore, the amount and frequency
with which a beverage is consumed may have a direct
impact on the materials.”
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Flexural strength is a material’s mechanical quality that
can be described as the material’s capacity to withstand
deformation under load. The stress will be maximum at its
edge (concave surface) whereas the stress will be minimum
at the convex surface. For stress-bearing restorations such
as posterior crowns, flexural strength is critical.®! Flexural
strength dictates which material should be used when high
pressure/stress is applied to the restoration. The thickness
of the restoration walls is also aided by flexural strength.®!
Our research and knowledge have resulted in high-quality
publications from our team.!"*?! The aim of our study is to
determine the flexural strength of GIC after immersing in
carbonated beverages.

MATERIALS AND METHODS

Twelve samples of GIC filling material were used among
which six samples prepared were from the Dtech brand
and six were prepared from the Shofu brand for the
in vitro study. Bar-shaped specimens were prepared from
each group with the dimension of 2 mm x 2 mm x 25 mm
with the using a mold of the prescribed dimension and
every increment was cured for 30/s and polished using a
micromotor with the polishing kit and final dimensions
were checked using a digital caliper. Two GIC Dtech
samples were immersed in fizz and Sprite. Two GIC
Shofu samples were immersed in fizz and Sprite. Two
GIC Shofu and two GIC Dtech samples were immersed in
distilled water as a control group. The immersion period
was 7 days. The samples were subjected to INSTRON
E3000 (ElectroPuls) universal testing machine to determine
the maximum force and maximum flexural displacement by
a three-point bend test with a span length of 16 mm and a
crosshead of 1 mm/min [Figure 1]. The data collected were
used to determine the flexural strength.

The differences between the groups were determined by
paired t-test analysis which was analyzed in IBM SPSS

Figure 1: The image depicts the determination of maximum force
with INSTRON E3000 (Electroplus) universal testing machine

Statistics for Windows, Version 23.0. Armonk, NY: IBM
Corp.

RESULTS

The mean flexural strength of Dtech GIC was
24.84 + 6.523 Mpa. The mean flexural strength of Dtech
GIC was 18.57 + 11.60 Mpa. The mean flexural strength of
Shofu GIC was decreased after immersion in Sprite and fizz.
Compared to fizz immersed Dtech GIC, Sprite immersed GIC
has high flexural strength. Flexural strength of GIC material
decreased after being immersed in Sprite and fizz drinks.
The independent sample t-test showed that P =0.247 (>0.05)
which was statistically insignificant [Table 1 and Figure 2].

DISCUSSION

Many studies have been done in the literature that deals
with the flexural strength of dental restorative materials.
Mitra studied the flexural strength of glass ionomer material
that was stored for 1 day in saliva.l*” Xie studied the flexural
strength of various commonly used GIC.?"! Artificial saliva
and Vaseline, which are used as storage mediums, had no
discernible effects on the GIC’s flexural strength at any
point of time.*”!

According to Cattani-Lorente et al., the physical properties
of GIC immersed in water are reduced due to water
molecules being absorbed by the cement.® In addition,
matrix-forming ions are released into the medium to aid in

Table 1: Significance testing among the groups

Group Mean SD Significance
Dtech GIC 24.8475 6.52348 0.247
Shofu GIC 18.5775 11.60752
SD: Standard deviation, GIC: Glass ionomer cement
30
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Figure 2: Bar graph representing the flexural strength of GIC samples
immersed in sprite, fizz drinks. X axis depicts the different types of
GIC and Y axis depicts mean flexural strength (M Pa). Red depicts the
Dtech GIC whereas Light red depicts the Shofu GIC. Flexural strength
of glass ionomer cement material decreased after being immersed in
sprite and fizz drinks. GIC: Glass ionomer cement
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the buffering process, modifying the material’s strength.!
Singer et al. study on the flexural strength of GIC modified
by phytomedicines, plant extracts had no effect on the GIC’s
water sorption and solubility, but the flexural strength
was increased by adding the plant extract at greater
concentrations.?” The chemical reaction that takes place
during the setting, leads in hydration of the glass ionomer
material and the production of larger density cross-links.?!

Thongbai-On and Banomyong found that coating with a
resin compound enhanced the flexural strength of either
high powder liquid or resin-modified glass ionomer
material in the dry state. Resin-modified GIC flexural
strength was substantially higher than high powder liquid
GIC, whether coated or bare. High powder liquid type has
substantially larger porosities than resin-modified type.
The porosities of noncoated and coated GIC material, on
the other hand, were not significantly different.’” Future
scope is stated that the determination of flexural strength
will help the dentist to choose more strengthened material
to provide patients with better treatment and increase the
prognosis of the treatment. Different brands have to be
compared in an upcoming study.

CONCLUSION

The current investigation found that after being immersed in
Sprite and fizz drinks, the flexural strength of GIC material
reduced. Carbonated beverages have the potential to
shorten the lifespan of restorations by altering the material’s
physical qualities.
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