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Abstract

Introduction: Being able to provide a constant optimum force system has always been one of
the most important prerequisites of orthodontic tooth movement. Synthetic elastomeric chains
were introduced in the 1960s and have been in use in orthodontic treatments since. But in spite
of their popularity, "force degradation" has always been considered as one of their biggest
disadvantages, a phenomenon caused by rheologic and structural deterioration.

Objective: To Evaluate force degradation, thermo-mechanical properties and molecular
structures of orthodontic elastomeric chains over different time periods.

Methods: In this in vitro study, force degradation pattern of two brands of conventional short
elastomeric chains (Ortho Technology & American Orthodontics) was calculated during time
periods between 1,7,14 and 28 days using universal testing machine. During the study 80
samples were kept constant in 37 °c distilled water, delivering 250 g force at the beginning of
the experiment The data were analyzed by ANOVA and post hoc tukey's tests. The effect of
stretching on thermo-mechanical properties and molecular structure of elastomeric chains was
respectively evaluated with Dynamic Mechanical Analysis (DMA) and Fourier Transform
Infrared Spectroscopy(FTIR) analyses. Finally, high tension areas of elastomeric chains (due
to stretching) were investigated with polarized light microscopy.

Results: Data analysis showed that there was no significant difference between two groups
within the first day of our study but for the next days, AO elastomeric chains demonstrated
more constant force and less force degradation (P value < 0.05). Statistical analyses showed
the precantage of force degradation was significantly higher in the first day (40.76% in
American Orthodontics and 41.75% in Ortho Technology) .At the end of our study an overall
force loss of £Y,¢ to £2,)4 % was observed in relation to the initial force respectively for AO
and Ortho Technology chains. DMTA and FTIR analyses showed decrease in glass transition
temperature and molecular structure changes, respectively in both groups however these
changes were more significant in Ortho technology elastomeric chains. Polarized light
microscopic evaluations demonstrated that force and tension distribution is not homogenous in
elastomeric chain structure. Our study showed greater concentration of stress areas in interlinks
distances.

Conclusion: Stretching has considerable effect on force degradation rate, thermo-mechanical
and structural properties of orthodontic elastomeric chains . Ortho Technology chains exhibit
more changes in these matters than AO ones.

Keywords: Elastomeric chains , Force degradation, Glass transition temperature



Qazvin university of Medical Sciences

Dental school

A thesis for Post-Graduate Degree in Orthodontics

Title

Evaluation of force degradation, thermomechanical properties and molecular
structures of orthodontic elastomeric chains over different time periods

Supervisors:

Dr. Ali Tayebi Dr. Parviz Padisar

Advisor:

Dr. Maryam Pirmoradian

By:

Dr. Ehsan Tafazoli Moghadam

Thesis No: 60 Year: 2018



