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ABSTRACT
Objectives:

This study aims to investigate and compare the effects of incorporating
orthodontic adhesive with Thymus Vulgaris and Lavandula Angustifolia
essential oils with different concentrations on shear strengths of brackets
bonded into tooth surface and the effects on the compressive strength of the
orthodontic adhesive and to assess any change in chemical structure of the
adhesive that are modified by Thymus Vulgaris and Lavandula Angustifolia

essential oils.
Materials and Methods:

The buccal surfaces of 60 human upper first premolars are cleaned and
polished. Phosphoric acid gel (37%) for 30 s, washed for 20 s, then air dried.
The brackets used are stainless steel standard edge wise brackets (0.022 x
0.028) inch. Brackets in the control group are bonded with orthodontic
composite without any modification. Whereas, two parts of the same adhesive
are mixed with 1%, 3% concentrations (Vol/wt) of Thymus vulgaris or
Lavandula Angustifolia essential oils, separately and used to attach brackets in
the experimental groups. Moreover, additional group was prepared by mixing
1% of both essential oils with the composite. Adhesive is applied on the inner
surface of each bracket then placed on the buccal surface of the tooth. Then,
curing is done. Shear bond and compressive strength tests are estimated using
universal testing machine. Also, adhesive remnant index was measured to
assess the amount of the adhesive left on the tooth. The level of statistical

significance is set at p <0.05.

Fourier Transformed Infrared Spectroscopy is also used, the samples that

need curing are placed over a sterile mixing slab, cured with LED curing device,
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then the cured and non-cured samples are placed over the Fourier Transformed
Infrared Spectroscopy table and pressed with the Fourier Transformed Infrared

Spectroscopy specialized lens holder.

Statistical Analyses:

The data of SBS and compressive sterngth using a oneway analysis of
variance (ANOVA), Schaffe's test was conducted to assess the difference
between the study groups. In regard to categorical analysis of ARI, chi square

test was conducted. The p value was set to be at <0.05 for all statistical analyses.

Results:

experimental group showed that modified with 1% concentration of
Lavandula Angustifolia had the highest shear bond strength mean value. While,
group that modified with Thymus Vulgaris 3% showed the lowest mean values.
The remaining groups were distributed on different values in-between the

highest and lowest levels of the mean.

In regards to compressive strength, The results revealed that the experimental
group that modified with 1% Lavandula Angustifolia showed the highest mean
values of the compressive strength among the groups with the exception of the
control, while experimental group that modified with 3% Thymus Vulgaris
showed the lowest value. The remaining groups were distributed on statistical
levels in-between the highest and lowest levels of the mean value. Also, it is
interestingly to mention that no significant difference was recorded within the
groups with the exception of the control and experimental group that modified

with 3% Thymus Vulgaris.

Moreover, the Fourier Transformed Infrared Spectroscopy Spectra for the

control and the modified orthodontic composite samples confirmed that the
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addition of Lavandula Angustifolia and Thymus Vulgaris essential oils did not

result in new material formation.
Conclusion:

This study concluded that the incorporation of Lavandula Angustifolia,
particularly 1% may not affect the shear bond strength or compressive strength
of the orthodontic adhesive. On the contrary, Thymus Vulgaris reduces shear
and compressive strengths of the adhesive. The Fourier Transform Infrared

Spectrometry shows no chemical changes in the properties of the adhesive.
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