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ABSTRACT

Background: Gastroesophageal reflux disease (GERD) is a common
medical illness that unintentionally causes gastric acid to move into the
mouth. This disorder substantially influences a large section of the world's
population, with prevalence rates in adults varying from 21% to 56% across
different nations. Furthermore, it has a dramatic effect on oral health.

Aim: This study aimed to investigate the effect of using Simulated Gastric
Acid Solution (SGAS) on the microhardness, microleakage, and tensile bond
strength of four distinct restorative materials. By doing so, we sought to
provide valuable insights into the durability and resilience of these materials
in the face of gastric acid exposure.

Materials and Methods: For the microhardness test, a total of forty square
plates measuring 10 x 10 mm and 2 mm in thickness were acquired from the
following four restorative materials: IPS e.max Press, multilayer high-
strength cubic zirconia, Filtek Bulk Fill Posterior Restorative, and EverX
Posterior Fibre Reinforced Dental Composite, after being submerged in
artificial saliva for 36 hours. The identical samples were then exposed to an
SGAS for 18 hours and subsequently for an additional 18 hours. Then, the
samples underwent the Vickers microhardness test. For tensile bond strength
and microleakage test, eighty sound maxillary first premolars were included
in this study. All teeth underwent the creation of separated standardised MO
and DO Class II inlay cavities (4mm width x 4mm depth x 2mm length)
using a high-speed handpiece mounted on a modified dental surveyor. The
Teeth were randomly assigned into four groups (n = 20) according to the
type of restorative material used. The first group was restored using IPS
e.max Press. The second group was restored with multilayer high-strength
cubic zirconia. The third group was restored with Filtek Bulk Fill Posterior
Restorative, and the fourth group was restored with EverX Posterior Fibre
Reinforced Dental Composite. The samples in the four main categories were

additionally subdivided into two subgroups (n = 10) based on their
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immersion for 93 hours in artificial saliva and an SGAS cycle. Following the
finalisation of the 180 cycles, the samples underwent a tensile bond strength
assessment using a universal testing apparatus. For the microleakage test, the
samples were immersed in a 50% silver nitrate solution for 24 hours and
thereafter treated with a developer solution for 8 hours. These samples were
encapsulated in transparent epoxy resin and sliced in a buccolingual
orientation at 0.5 mm. A stereomicroscope was used to examine the slices at
a 10X magnification with a graded lens. SPSS software was utilised to
conduct a statistical analysis of the gathered data.

Results: The impact of SGAS was evident on all tested materials. For
microhardness, a significant difference was observed between groups after
immersion in SGAS (p < 0.000). The zirconia group exhibited the highest
surface microhardness, while the fibre-reinforced composite group had the
lowest. A significant difference in tensile bond strength was observed
between groups after immersion in SGAS (p < 0.000). The lithium disilicate
group demonstrated the greatest tensile bond strength, whereas the cubeX
zirconia group exhibited the least. Additionally, a significantly different
disparity in microleakage was observed after immersion in SGAS (p <0.05).
Conclusion: The SGAS substantially reduces the surface microhardness and
compromises the surface integrity of the tested materials. Additionally, all
samples showed a notable decline in tensile bond strength after exposure to

an SGAS. Also, the SGAS increases the microleakage of the tested materials.
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o A significant difference
was observed in tensile
bond strength between
groups after immersion in
(SGAS) (p<0.000).

e For microhardness, a
significant difference was
observed between groups
at 18 and 36 hours after
immersion in (SGAS)
(p<0.000).

o A significantly different
disparity in microleakage
was observed after
immersion in (SGAS)
(p<0.05).

e The lithium disilicate
group demonstrated the
greatest tensile  bond
strength, whereas  the
cubeX zirconia  group
exhibited the least.
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Simulated gastric acid. Gastroesophageal reflux disease (GERD) is a common medical illness that unintentionally
results in the movement of gastric acid into the mouth. This disorder substantially influences

GERD. a large section of the world's population, with prevalence rates in adults varying from 21%

to 56% across different nations. Furthermore, it has a dramatic effect on oral health.

Bulimia nervosa. Materials and Methods: for tensile bond strength and microleakage test, eighty sound

Tensile bond strength. maxillary first premolars were included in this study. The Teeth were randomly assigned
into four groups (n=20) according to the restorative materials. The first group was
Microhardness. rehabilitated using Filtek Bulk Fill Posterior Restoration(3M™), The second group was
restored with EverX Posterior Fiber Reinforced Dental Composite (GC™). The third group
Microleakage. was restored with multilayer high-strength cubeX zirconia (Dental Direkt ™), and the fourth

group was restored with IPS e-max press (Ivoclar/Vivadent™). The samples in the four
main categories were additionally subdivided into two subgroups (n=10) based on their
immersion for 93 hours in either artificial saliva or simulated gastric acid solution cycle
(SGAS). Subsequent to the 180 cycles being finalized, the samples underwent a tensile bond
Composite. strength assessment utilizing a universal testing apparatus. For the microleakage test, the
samples were immersed in a 50% silver nitrate solution for 24 h and thereafter treated with
a developer solution for 8 h. These samples were encapsulated in transparent epoxy resin
and sliced in a buccolingual orientation at 0.5 mm. A stereomicroscope examined the slices
at a zoom level of 10X. For the microhardness test a total of forty square plates measuring
10 X 10 mm and 2 mm in thickness were acquired of the following four restorative materials:
Filtek Bulk Fill Posterior Restorative(3M™), EverX Posterior Fiber Reinforced Dental
Composite (GC™), multilayer high-strength cubic zirconia (Dental Direkt ™), and IPS e-
max press (Ivoclar/Vivadent™). After being submerged in artificial saliva for 36 hours, the
specimens underwent the Vickers microhardness test. The identical specimens were also
exposed to (SGAS) for 18 and again for an extra 18 hours. SPSS software was utilized to
conduct a statistical analysis of the gathered data. Results: The impact of simulated gastric
acid was evident on all tested materials, with a significant difference observed in tensile
bond strength between groups after immersion in (SGAS) (p<0.000). The lithium disilicate
group demonstrated the greatest tensile bond strength, whereas the cubeX zirconia group
exhibited the least. Also, A significantly different disparity in microleakage was observed
after immersion in (SGAS) (p<0.05). For microhardness, a significant difference was
observed between groups at 18 and 36 hours after immersion in (SGAS) (p<0.000). The
zirconia group exhibited the highest surface microhardness, while the fibre-reinforced
composite group had the lowest. Conclusion: The simulated gastric acid significantly
reduces the surface microhardness and compromises the surface integrity of tested materials.
Notably, all samples exhibited a notable decline in tensile bond strength following exposure
to simulated gastric acid. Also, the simulated gastric acid increases the microleakage of
tested materials.
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