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ABSTRACT

Aims: This study aimed to prepare a colloidal suspension of chitosan
capped cerium oxide nanoparticles (Ch-CeNPs), incorporate it into a
universal adhesive, and assess its effect on the physiochemical,
cytotoxicity properties and antibacterial action of the universal adhesive
besides morphological features of the adhesive dentin interface.
Materials and Methods: In the pilot study, Ch-CeNPs were synthesized
and characterized by Fourier transform infrared spectroscopy (FTIR),
Transmission electron microscopy(TEM), Field emission scanning
microscopy (FESEM) with energy dispersive X-ray spectroscopy (EDS)
with elemental mapping. Then, 1, 2 and 3% by weight of Ch-CeNPs were
incorporated into the All Bond Universal Adhesive dentin bonding agent
and the physiochemical properties of the modified universal adhesive
(color, wettability, and immediate and 24-hour post degree of conversion)
were assessed in comparison to the control adhesive. In the main study,
the weight percentage of the modified adhesives resulting in the best
physiochemical properties, the 3% wt., was further assessed for its
antimicrobial action by both an agar diffusion test (ADT) and a direct
contact test (DCT) after 1, 7, and 14 days against S. mutans and L.
acidophilus. In vitro cytotoxicity of the modified adhesive was
investigated to evaluate its biocompatibilty using gingival human
fibroblast cells for 24, 48, and 72 hours. The notched-shear bond strength
test (SBS) (ISO 29022) was performed after thermocycling for the
evaluation of shear bond strength. At last, the morphological features of
the modified adhesive dentin interface including resin tag penetration
depth and hybrid layer thickness were evaluated by scanning electron
microscopy.

Results: From the pilot study, it was found that the 3% Ch-CeNPs
incorporated adhesive recorded the highest degree of conversion while the

color was insignificantly changed and the wettability was still acceptable.
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From the main study, the antibacterial action of the 3% Ch-CeNPs
incorporated adhesive against S. mutans and L. acidophilus was
significantly higher than the control adhesive. However, the antibacterial
action against S. mutans was significantly higher than that against L.
acidophilus. The biocompatibility of the 3% Ch-CeNPs incorporated
adhesive after 24-hour was significantly higher than that of the control
adhesive. The SBS of the 3% Ch-CeNPs incorporated adhesive was
significantly lower than that of the control adhesive. The 3% Ch-CeNPs
incorporated adhesive resulted in significantly shallower resin tag
penetration depth and thicker hybrid layer compared to the control

adhesive.

Conclusions: The incorporation of Ch-CeNPs at 3% wt. into the universal
adhesive significantly enhanced its DC, antibacterial action and
biocompatibility whilst it decreased its SBS and changed its adhesive
dentin interface SEM morphological features.
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ABSTRACT

Aims: This study aimed to prepare a colloidal suspension of chitosan capped
cerium oxide nanoparticles (C-CeNPs), incorporate it into a universal adhesive, and
assess its effect on the physiochemical, biological properties of the universal
adhesive, its antibacterial action besides morphological features of the adhesive
interface.

Materials and Methods: C-CeNPs were synthesized and characterized by (FTIR),
(TEM), (FESEM) with (EDS). Then, 0, 1, 2 and 3% wt. of C-CeNPs were
incorporated into the universal adhesive and the color, wettability, and immediate
and 24-hour post degree of conversion were assessed in comparison to the control
adhesive. The weight percentage of the modified adhesives resulting in the best
outcome, the 3% wt., was further assessed for its antimicrobial action against S.
mutans and L. acidophilus. The in vitro cytotoxicity of the modified adhesive was
investigated to evaluate its biocompatibility. The notched-shear bond strength test
(SBS) was performed after thermocycling. At last, the morphological features of the
modified adhesive interface evaluated by SEM.

Results: From the pilot study, it was found that the 3% C-CeNPs incorporated
adhesive recorded the highest degree of conversion while the color was
insignificantly changed and the wettability was still acceptable.

From the main study, the antibacterial action of the 3% C-CeNPs incorporated
adhesive against S. mutans and L. acidophilus was significantly higher than the
control non modified adhesive. However, the antibacterial action against S. mutans
was significantly higher than that against L. acidophilus. The biocompatibility of
the 3% C-CeNPs incorporated adhesive was significantly higher than that of the
control adhesive. The SBS of the 3% C-CeNPs incorporated adhesive was
significantly lower than that of the control adhesive. The 3% C-CeNPs incorporated
adhesive resulted in significantly shallower resin tag penetration depth and thicker
hybrid layer compared to the control adhesive.

Conclusions: The incorporation of C-CeNPs into the universal adhesive
significantly enhanced its DC, antibacterial action and biocompatibility whilst it
decreased its SBS and changed its SEM interface morphological features.
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