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Abstract I1I

ABSTRACT

Aims: The aim of this study, is to prepare firstly: calcium oxide
nanopowder (CaO) from natural cowrie seashell and secondly: to prepare
a new endodontic Glutamic acid-calcium oxide based nanosealer and
confirm its hydration setting reaction using the Fourier transform infrared
spectroscopy (FTIR) and X-ray diffraction (XRD) analyses, followed by
evaluation its physical, chemical, biological and clinical properties, and

comparing the results with biocaramic based sealer (BioRoot).

Materials and Methods: The CaO nanopowder was prepared from
calcinated cowrie seashell that grounded and sieved to obtain Youm size
fine powder. After that this resultant micronized CaO was firstly milled
with high energy ball milling machine and then underwent further size
reduction using high intensity ultrasonic machine after preparation
calcium hydroxide (Ca(OH)v) suspension from the milled powder. The
resulted suspension was further diluted with deionized water and then
filtered with +,Y+ pum and then with +,)+ um pore size filter membranes
using vacuum filtration system. Then the filtered Ca(OH)+ suspension
was centrifuge and the supernatant aqueous medium was discarded. The
remaining suspension was dried using freeze drying by firstly freeze the
suspension at (-A+) °C, and then drying at low pressure using
Lyophiliyzer. The freeze dried powder was then calcinated at )+ + + °C for
Yhrs. The obtained CaO nanopowder was characterized using field
emission scanning electron microscopy/energy dispersive X-ray

(FESEM/ EDX) and XRD.

The prepared CaO was used as the main component to prepare the
experimental nanosealer powder. Then after several pilot studies, the final

formula for the prepared sealer was being as the following. The powder
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part consists mainly of nano CaO (£¢7%), Glutamic amino acid (Y+7%),
nano zirconium oxide (Y¥7), and nano silica oxide () Y7), while the liquid

part consists of distilled water (AY7%) and propylene glycol (YA%).

The hydration setting reaction of the prepared sealer was confirmed
by FTIR and XRD analyses. The prepared nanosealer was subjected to
evaluate its physical, chemical, biological and clinical properties, and

comparing the results with BioRoot sealer.

The physical-chemical properties were evaluated by testing the
working and setting times, flow ability, film thickness, solubility, and
radiopacity according to the ANSI/ADA specifications No. ¢V and the

ISO 1AV for root canal sealing material.

The biological properties were evaluated by testing the Arsenic
content; in addition to the pH level at (Yhrs) and (Y, ¥, v, V¢, YA) days.
While the biocompatibility was conducted according to the ANSI/ ADA
No. £) and ISO Y+44Y-1 (Tests for local effects after implantation) using

subcutaneous implantation in the dorsal of albino rabbits.

The bioactivity of the sealer was assessed according to the ISO
YYYAVV (Implants for surgery - In vitro evaluation for apatite-forming
ability of implant materials) using the FESEM/EDX and XRD analyses to
evaluate the apatite deposits on the sealers' surface after immersion in

phosphate buffer saline (PBS) for YA days.

The clinical properties were evaluated through testing the apical
microleakage by measuring the linear coronal extension of methylene
blue dye in mm using the digital stereomicroscope. While the interfacial
adaptation of sealer to root canal dentin was assessed using FESEM

analysis and then by measuring the dentin-sealer interfacial gaps in
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micrometer using image processing software. In addition the antibacterial
activity was evaluated using agar diffusion test against E. faecalis and E

faecium by measuring the diameters of inhibition zones in mm.

Results: The FTIR and XRD spectrums confirmed the hydration
setting reaction between the CaO and Glutamic acid by formation of
calcium diglutamate complex and other byproducts calcium carbonate
(CaCOr), calcium hydroxide (Ca(OH)r), dicalcium silicate (CxS),

tricalcium silicate (C+S), calcium silicate hydrate (CSH).

The working and setting times, flowability, film thickness,
solubility and radiopacity of the experimental nanosealer were fulfilled

the requirements of ANSI/ADA Specifications No.®Y and ISO TAYT for

dental root canal sealing materials.

The experimental and BioRoot sealers were free from arsenic
content and they have high alkaline pH exceeding the Y at Yhrs after
mixing that decrease with time but still alkaline (%,YA) at YA days after
mixing. The experimental sealer yielded a satisfactory and faster tissue

reaction and healing than that for BioRoot sealer.

The experimental nanosealer had good in vitro bioactivity and
comparable to that for BioRoot sealer. The experimental sealer has
sufficient apical seal and interfacial adaptation to root canal dentin than

that for BioRoot.

The experimental nanosealer showed the highest antimicrobial
activity against E. faecalis and E. faecium than that for BioRoot sealer at
all observation times. However the antibacterial efficacy of both sealers

was decreased with time but still found at V days after incubation.
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Conclusions: The prepared nanosealer has physical properties
fulfilled the requirements of ANSI/ADA Specification No.®Y and ISO
TAYT for dental root canal sealing materials. The experimental nanosealer
was devoid from arsenic content and showed alkaline pH even at YA days
of incubation; and has good biocompatibility with acceptable
inflammatory tissues reaction. In addition, the experimental nanosealer
shows considerable apatite formation on its surface and higher
antibacterial activity against E.faecalis and E.faecium. Accordingly the
experimental nanosealer offered satisfies properties that enable it to be

used as a root canal sealer.
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