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Abstract

Aims: The aims of this study were to evaluate the possibility of using
hyaluronic acid (HA) as hydration medium instead of distilled water mixed with

mineral trioxide aggregate (MTA) for direct pulp capping.

Materials and Methods: The study included two parts; in-vitro and in-vivo
section. The in-vitro section aimed to evaluate the physical, chemical, and
morphological properties of MTA after mixing with four types of HA in
accordance to their chemical classification. The evaluation criteria based on
mixing time, initial and final setting time, fourier-transform infrared
spectroscopy (FTIR), x-ray diffraction (XRD), potential of hydrogen (pH),
microstructural and morphological evaluation using field emission Scanning
Electron Microscopy (FESEM), and energy-dispersive X-ray spectroscopy
(EDAX). While the in-vivo section of the study used histological evaluation of
the developed reparative dentin by evaluating of (dentin bridge continuity,
morphology thickness, and odontoblastic cells layer); and immunohistochemical
investigations of (cluster of differentiation -44, tumor necrotizing factor-alpha,
alkaline phosphatase, collagen III) expression rates using 10 male local breed
dogs to perform mechanical pulp exposure in 90 teeth that were capped using
the experimental groups. Then the dogs were euthanized according to the
evaluation period (7, 14, 21, 30, and 60) days, followed by the histological and

immunohistochemical evaluation.

Results: High molecular weight hyaluronic acid group gave the shortest
initial and final setting time. Hybrid cooperative complex hyaluronic acid and
high molecular weight hyaluronic acid gave lower pH values in comparison to
the control group. The results of the in-vivo study showed that both hyaluronic
acids were well tolerated by the pulp tissues with higher mineralization

potential. In addition to higher stimulation for odontoblast cells development.




Conclusions: Using Hybrid cooperative complex hyaluronic acid and high
molecular weight hyaluronic acid as a hydrating media instead of distilled water
did not affect negatively the setting time with better and faster dentin bridge
development and healing potential, with an elemental analysis of calcium ions

percentages that are higher in weight and area.
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