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ABSTRACT

Background: Bioceramic based root canal sealers have been widely used
in endodontic treatment. This study aims to compare and evaluate the chemical
composition and interfacial adaptation of three bioceramic sealers (One-Fil, Dia-
Root, and NeoSealer Flo sealers) in normal conditions (phosphate buffered
saline) and in infection simulating conditions (butyric acid) using energy-

dispersive X-ray spectroscopy (EDX) and scanning electron microscopy (SEM).

Materials and Methods: One hundred and twenty mandibular teeth were
decoronated and mounted on acrylic stump at the cervical third with the aid of
dental surveyor, then apical portion of each root (2 mm from the apex) was cut
horizontally and discarded by using a diamond disk mounted on a slow-speed
handpiece with a coolant; after that, a 2 mm-thick root disc from the apical part
was determined and sectioned horizontally. They were divided into 3 groups (n
= 40 each) then after shaping filled with One-Fil, Dia-Root, and NeoSealer Flo
sealers. Each group of 40 specimens was divided into two subgroups (n = 20)
depending on the experimental environment: (a) exposure to PBS (pH 7.4) and
(b) exposure to 1 mmol/L butyric acid (pH 5.4). The specimens were then
incubated for seven days at 37°C. The chemical composition has been identified
using energy-dispersive X-ray spectroscopy. The marginal gap at the sealer and
root dentin interface was evaluated using a scanning electron microscope
(SEM). After that, statistical analysis of data values was accomplished. The
results acquired for elemental analysis of sealers were evaluated using non-
parametric statistical tests, and the data acquired for interfacial adaptation was

evaluated using parametric statistical tests.

Results: For specimens exposed to acid, NeoSealer® Flo released calcium
ions higher than One-Fil® and Dia-Root Bio Sealer, but statistically, there was

no significant difference among sealers. The EDX findings confirmed the




( nmn —

presence of phosphorus in all tested specimens treated with PBS; however, this

element was not identified in those exposed to butyric acid.

In addition, the EDX of all tested sealers exposed to PBS represented the
mean Ca/P ratios above that ratio of the natural hydroxyapatite (HAP) 1.67.

The NeoSealer Flo sealer exhibited a significantly smaller mean gap width
compared to the Dia-Root and One-Fil sealers when tested in acidic settings
condition (P < 0.05). The mean and standard deviation of tested sealants
subjected to PBS revealed that Dia-Root Bio Sealer had the smallest gap and

NeoSealer Flo had the most gap formation.

Conclusions: All tested sealers (Dia-Root, One-Fil, and NeoSealer Flo)
released calcium, and oxygen ions in all storage media. Acidic environments
impacted the interfacial adaptation of the tested bioceramic-based root sealers to
canal dentin, as statistically confirmed, the mean gap width of all tested sealants

exposed to butyric acid was greater than that of the same sealers exposed to

PBS.
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HIGHLITS

GRAPHICAL ABSTRACT

. Effect of infection
on chemical
composition and
adaptation of three
bioceramic  sealers
were evaluated.

e  Butyric acid was
used to simulate
infectious condition.

e  Phosphate buffered
saline was used to

simulate normal
condition.
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infection simulating conditions (butyric acid) using energy-dispersive X-ray spectroscopy (EDX) and scanning electron microscopy
(SEM). Materials and Methods: One hundred and twenty mandibular teeth were decoronated and mounted on acrylic stump at the
cervical third with the aid of dental surveyor, then apical portion of each root (2 mm from the apex) was cut horizontally and
discarded by using a diamond disk mounted on a slow-speed handpiece with a coolant; after that, a 2 mm-thick root disc from the
apical part was determined and sectioned horizontally. They were divided into 3 groups (n = 40 ecach) then after shaping filled with
One-Fil, Dia-Root, and NeoSealer Flo sealers. Each group of 40 specimens was divided into two subgroups (n = 20) depending on
the experimental environment: (a) exposure to PBS (pH 7.4) and (b) exposure to 1 mmol/L butyric acid (pH 5.4). The specimens
were then incubated for seven days at 37°C. The chemical composition has been identified using energy-dispersive X-ray
spectroscopy. The marginal gap at the sealer and root dentin interface was evaluated using a scanning electron microscope (SEM).
After that, statistical analysis of data values was accomplished. The results acquired for elemental analysis of sealers were evaluated
using non-parametric statistical tests, and the data acquired for interfacial adaptation was evaluated using parametric statistical tests.
Results: For specimens exposed to acid, NeoSealer® Flo released calcium ions higher than One-Fil® and Dia-Root Bio Sealer, but
statistically, there was no significant difference among sealers. The EDX findings confirmed the presence of phosphorus in all tested
specimens treated with PBS; however, this element was not identified in those exposed to butyric acid. In addition, the EDX of all
tested sealers exposed to PBS represented the mean Ca/P ratios above that ratio of the natural hydroxyapatite (HAP) 1.67. The
NeoSealer Flo sealer exhibited a significantly smaller mean gap width compared to the Dia-Root and One-Fil sealers when tested in
acidic settings condition (P < 0.05). The mean and standard deviation of tested sealants subjected to PBS revealed that Dia-Root Bio
Sealer had the smallest gap and NeoSealer Flo had the most gap formation. Conclusions: All tested sealers (Dia-Root, One-Fil, and
NeoSealer Flo) released calcium, and oxygen ions in all storage media. Acidic environments impacted the interfacial adaptation of
the tested bioceramic-based root sealers to canal dentin, as statistically confirmed, the mean gap width of all tested sealants exposed
to butyric acid was greater than that of the same sealers exposed to PBS.
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