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Abstract:

Introduction: An ideal orthodontic force system should exert continuous light force.
Thus, many efforts have been made to improve the memory characteristics of elastomeric
chains. The aim of this study was to evaluate the force degradation, molecular sructures

and thermomechanical properties of memory elastomeric chains.

Materials and methods: 40 samples of two brands of memory elastomeric chains
(American Orthodontics and Ortho Technology) were chosen for this in vitro study. Each
sample had 4 modules and was kept constant in 37 °c distilled water, delivering 250 ¢
force at the beginning of the experiment. The percentage of force degradation was
calculated in 1, 7, 14 and 28 days intervals using universal testing machine.The data were
analyzed by ANOVA and post hoc tukey's tests. At the end of the experiment, other
randomly selected specimens were analyzed by Fourier Transform Infrared Spectroscopy
(FTIR), Dynamic Mechanical Thermal Analysis (DMTA) and polarized microscope and
the results were compared with the results of as-received samples.

Results: The force degradation results showed significantly higher force in American
Orthodontics brand in all the intervals (P<0.05). The percentage of force degradation was
significantly higher in the first day (29.01% in American Orthodontics and 36.04% in
Ortho Technology), but it was not statistically significant in the next days of experiment.
FTIR analysis showed less molecular structure changes in American Orthodontics in
comparison with Ortho Technology. Higher glass transition temperature and higher elastic
modulus was found in American Orthodontics brand in DMTA test. Moreover, the

polarized microscopy showed higher stress concentration in Ortho Technology brand.

Conclusion: This study showed that American Orthodontics memory chains exhibited
superior mechanical properties. Moreover, they showed less molecular structure changes,
better thermomechanical properties and less stress concentration in comparison with

Ortho Technology brand.
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