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ABSTRACT

The aim of this research is the preparation of new endodontic
eugenol free biosealer, followed by evaluation of its physical, chemical,
biological and clinical properties. This was done through the Fourier
transform infrared spectroscopy test, setting time test, solubility test, flow
ability test, film thickness test, pH analysis, arsenic content, radiopacity
test, antibacterial action, Apical leakage test and Biocompatibility test,
comparing the results with zinc oxide eugenol based endodontic sealer
under American National Standard Institution/ American Dental
Association specification No.57/2008 for dental root canal sealing
materials.

Materials and Methods: The new root canal sealer powder/liquid
depends on the main reaction of zinc oxide (act as a base) and guaiacol
(act as an acid) to produce base acid reaction, with adding the other
ingredients to improve materials properties. The final formula consists of
zinc oxide, natural rosin; locally eggshell made hydroxyapatite, bismuth
sub-carbonate, zinc acetate, Guaiacol and olive oil. The reaction of
cement was confirmed by Fourier transform infrared spectroscopy.

About the biocompatibility, fifteen rabbits undergo subcutancous
implantation with plastic tube specimens (control empty tube, new
experimental sealer and zinc oxide eugenol sealer) five rabbits for each
group and then sacrificed in following intervals (3,14,28 days) then skin
specimens was processed, stained with eosin and hematoxylin and
evaluated histopathologically and statistically. About apical
microleakage: a sample of 40 prepared canals divided to 2 groups: group
A: obturated with single protaper F3 gatta percha cone using new sealer.
Group B: using zinc oxide eugenol sealer, in the same method of that in
group A and immersed in 2% methyline blue. Each root sectioned

longitudinally for dye penetration measurement. Antibacterial effect: 40
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Petri plate of Enterococcus agar media were used divided into four
groups (1, 2, 3 and 7 days) intervals of incubation for each type of sealers
(experimental sealer and zinc oxide eugenol), using agar diffusion test
with 0.5 McFarland turbidity standard. The diameters of Enterococcus
fecalis inhibition growth were measured indicated to antibacterial action.
Results: showed that the new root canal sealer has setting time, film
thickness, solubility, flow ability fulfilled the requirement of American
National Standard Institution/ American Dental Association specification
No.57/2008 for dental root canal sealing materials, and it was free from
arsenic content.
pH of new root canal sealer higher than that of Zinc oxide eugenol
based sealer; it provides more friendly effect and compatible to the
surrounding cells and tissues. There is no significant difference in
radiopacity between new root canal sealer and Zinc oxide eugenol based
sealer. The experimental sealer produce bacterial growth inhibition zones
persisted at all incubation time intervals but smaller than that of Zinc
oxide eugenol based sealer. Apical leakage results showed that the new
root canal sealer provides significantly less microleakage. The results of
biocompatibility test showed that the new sealer was biocompatible
material and tissue reaction diminished faster than ZOE based sealer.
Conclusions: The prepared sealer has properties fulfilled the
requirement of ANSI/ADA specification No.57. It appears to have better
compatibility and apical seal than Zinc oxide eugenol, and according to

the results can used as root canal sealer material.
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