Dielectric analysis of light-curing dental restorative materials—a pilot study
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Abstract This study tested the potentiality of dielectric analysis (DEA) for
determining the reaction performance of light-curing dental resins. The
influence of polymerisation conditions and material properties on the ion
viscosity were investigated within a current field. The restoratives were light-
cured for 20, 40 or 60 s in a layer thickness between 1, 2, or 3 mm with a
varying distance between curing light and specimen of 1, 3 or 5 mm. The tests
were performed at 25°C/37°C with different polymerisation modes. Nine
restoratives (two composites and their derivate flowables, two ormocers, one
compomer, one nano-filled composite and one siloran) were investigated. The
ion-viscosity-time graph was analysed to characterize reaction velocity and
polymerisation conversion. The slope of the ion viscosity decreased with
increasing distance between polymerisation light and specimen. The time of
exposure affected the affinity and the conversion, with a polymerisation
maximum at 40 s. A relation between thickness and reaction time and between
polymerisation modus and conversion/velocity was found. The temperature
influenced the reaction affinity. Different materials showed an individual curing
performance. DEA-monitoring of the ion viscosity gives principal insight in the
polymerisation reaction of light curing materials. Further investigations are
necessary for identifying the relation between ion viscosity and polymerisation.
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