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Abstract

Polyurethane microspheres have been synthesized by solvent evaporation technique with castor oil,
Polycaprolacton (PCL), Hexamethylen diisocyanate (HMDI) and Ethyl diamine (ED) as carriers for
controlled drug delivery systems. Release behavior of microspheres has been investigated using
Bromocresol purple die. Fourier transmission infrared (FTIR), Scanning Electron Microscope (SEM),
Optical microscope, dissolution instrument and UV spectrophotometer were used to investigate the
polymerization process, surface morphology, particle size, rate of release and calibration curve
respectively. Results showed that urethane bonds were formed at 3300-3400cm™" and 1650-1700 em™.
SEM micrographs showed surface irregularities as a result of solvent evaporation. Particle sizes were

higher for castor oil/HMDI rather than PCL/HMDI microbeads and in both cases, particle size and

Bromocresol purple die release increased with rising NCO/OH ratio.
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Abstract

Tooth straightening with superelastic wire requires exertion of continued bending as well as tensional
forces exerted by the wires to the teeth. The applied force can influence on properties of the wire.
Knowing the amount and mechanism of this change results in both improvement of the clinical
operation as well as the recovery of the used alloy. Investigating the possibility of exertion of a stable
force during the curing period is substantial to orthodontists. Studying the possibility of recovery and
re-circulation of the used material is of interest to engineers. The latest results obtained on the effect of
bending on transformation temperatures, crystal structure and mechanical properties of four different
orthodontic commercial wires are discussed in this paper. It is seen that the width of the hysteresis
loop is reduced, percentage of the martensite phase is increased and the possibility of stress induced R-
phase formation is increased due to the application of the deflection strains on the samples. The
structural phase change occurring during mechanical and/or heating operations indicates that the
alloy property can change from superelastic towards shape memory effect via heat treatment after
cold working. Microstructural and transformation temperature studies show that R-phase formation
is concomitant with the presence of martensite in the wires. These results indicate that the superelastic

effects are correlated to the formation and elimination of small forcible hysteresis loop of the R phase.

Keywords: Orthodontic wire; Superelastic; Nitinol; R phase; Stress hysteresis
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