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Abstract

In this thesis, magnetic technology was adopted and its effect on
polymeric materials (orthodontic adhesives) was adopted. Vage Ortho Uv
dental adhesive was used. Before the polymerization process, the samples
were exposed to the cumulative magnetic field with different intensities
(0.01, 0.03, 0.05, 0.1, 0.15 and 0.2 Tesla) and for a period of time (5 and
10 minutes) for each intensity. Transparent molds were used to create the
samples and a thin piece of Mylar strips was used to cover the surface of
the material after filling the mold with the material and placing it on a flat
yellow surface. An LED curing unit (1000 mW/cm2 light intensity) was
used to crystallize the photopolymerizable VEGA ORTHO UV
orthodontic adhesive. The process was done at room temperature, the
polymerized samples were immersed in distilled water for a full day at
room temperature (2 £ 22 °C in dark conditions). The physical and
mechanical properties of the material were measured, in terms of micro-
hardness, compressive strength, polymerization transformation ratio
DC%, and polymerization kinetics, in addition to scanning electron
microscopy (SEM) and X-ray diffraction (XRD) analyzes. Fourier
transform infrared spectroscopy (FTAR/ATR) was also performed to
evaluate the %DC transformation ratio and polymerization kinetics.
Where the results of the degree of conversion of the polymer DC%
showed that there is a clear increase as a result of exposure to the field for
two different times, when compared with the results of samples that were
not exposed to the magnetic field. As well as the results of
polymerization kinetics seemed to improve significantly after exposure to
the magnetic field. Also, a universal testing machine was used to measure
the compressive strength, while a Vickers microhardness device was used
to measure the exact hardness of the samples. The test results of both

hardness and compressive strength improved with the increase of the
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magnetic field for both times used, compared with the results of no
exposure to the magnetic field. However, a slight decrease in hardness
and compressibility was observed at (0.03 Tesla) field strength. The XRD
results showed differences in the intensity of the diffraction pattern after
exposure to the magnetic field. The results were statistically significant as

ANOVA and Tukey's tests were used to analyze the data (P < 0.05).
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