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Abstract

Aims of the study:

The aim is the preparation of a new formula including thymol crystals
incorporation into previously prepared zinc oxide-guaiacol root canal sealer,
and evaluating the effect of incorporation on sealer properties and antibacterial
effect. Materials and Methods:The thymol crystals were incorporated at three
different concentrations (2%, 5%, and 10%) according to the pilot study to the
original formula of zinc oxide-guaiacol root canal sealer that prepared and
evaluated by Sawsan Hameed Ahmed as research requirements for Degree of
Philosophy Doctorate in Conservative Dentistry/ University of Mosul, 2018.
The final formula tested and confirmed through Fourier Transform Infrared
Spectroscopy (FTIR), Scanning Electron Microscope (SEM), and Energy
Dispersive X-ray Spectrum (EDS). The setting time, solubility, and flowability
are measured according to American Dental Association (ADA) specification
No. 57 /2008 for root canal sealing materials. The pH variations result are
compared before as well as after thymol incorporation, while in the
antibacterial activity test, the zinc oxide eugenol based root canal sealer is
considered as a positive control group. Setting time test :Three specimens were
prepared using ring mold with an inner diameter of (10 mm) and height of (2
mm). A Gilmore needle with a mass of (100+£0.5 g) was used; the period of “no
indent” was recorded from the beginning of the mingling. The solubility test:
Ten specimens were prepared using ring molds with an inner diameter of (20 +
0.1 mm) and a height of (1.5 = 0.1 mm) and digitally weighted to register the
mass of each specimen before and after immersion in distilled water,solubility
was determined after 24 hours. Flowability test:A volume of (0.5 £ 0.05) ml of
the trial sealer was mixed and positioned using the insulin syringe on the glass
plates, at(180+5)second from start of mixing another glass plate positioned on

the material with two weights of (50) gram,ten minutes from start of mixing
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removed the load and measured sealer disc with digital caliper. pH changes
measurement :Ten samples of plastic cylinders with (1.5 mm) inner diameter
and height of (10 mm) were occupied with new mixed sealer, each sample was
directly dipped in firmly closed plastic bottles having (10 ml) of D.W., pH
(6.5) and kept at 37°C during the intervals of the experiment (24 hours, 7, 14,
and 28 days).The antibacterial effect: Forty Petri plates of Enterococcus agar
media were utilized, separated into four sets conferring to breaks of incubation:
(1, 2, 3, and 7 days) for each type of sealers using agar diffusion test with 0.5
McFarland turbidity standards. The diameters of Enterococcus faecalis
inhibition growth were measured indicating antibacterial action. Descriptive
statistics, One-way analysis of variance (ANOVA) and Duncan’s Multiple
Range Test were used for all comparisons. Significant differences were
considered when p < 0.01.Results: The modified root canal sealers have setting
time, solubility,and flowability that fulfilled the requirement of ADA
specification No0.57/2008. The pH values are distributed within the neutral
zone for all groups. The incorporation groups produced inhibition zones
persisted at all incubation time intervals, and larger than that of zinc oxide
eugenol based sealer. Conclusions:The prepared sealers with three
concentrations of thymol crystals have properties that fulfilled the requirement
of ANSI/ADA specification No.57, with better antibacterial activity than zinc
oxide eugenol. In general, 5% of the thymol incorporation group has the largest

bacterial inhibition zones with appropriate sealer properties.
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