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Abstract

The clinical performance of light polymerized resin-based
composites (RBCs) is greatly influenced by the quality of the light curing
unit (LCU). A commonly used unit for polymerization of RBCs material is
the Halogen LCUs. However, they have some drawbacks. Development of
new blue super bright Light emitting diodes (LED LCU) of 470 nm
wavelengths with highlight irradiance offers an alternative to standard
halogen LCU.

The aim of this in vitro study is to compare the effectiveness of
LED LCUs ; LED High intensity (radii SDI, Australia) which emits 1200
mW/cm?, LED Low intensity (LED Top Light,Taiwan) which functions
in three modes, Fast, Ramp, and Pulse that emits 330 mW/cm?, Quartz
Tungsten Halogen (QTH LCUs) in soft start mode (Degussa® Soft —
Start, Germany) which emits 250 mW/cm? in the first 10 seconds of
curing and 450 mW/cm? for the following 30 seconds of curing, and
conventional QTH LCU ( Astralis 5 Vivadent) in standard mode which
emits 540 mW/cm? in continuous mode on the microleakage of class V
cavities.

For microleakage evaluation, class V cavities were prepared on
buccal and palatal surfaces of 84 freshly extracted non-carious, crack free
upper premolars.

The teeth were randomly divided into two main groups (42 teeth
for each main groups), one main group filled with hybride composite
(Filtek Z 250, 3M ESPE) and the second main group filled with microfilled
composite (Heliomolar® HB) according to manufacturer instructions.

Then each main group was randomly divided into six subgroups:
Group one : the composite was cured with LED Fast mode LCU.

Group two : the composite was cured with LED Ramp mode LCU.
Group three : the composite was cured with LED Pulse mode LCU.



0%
Group four : the composite was cured with LED High intensity LCU.

Group five : the composite was cured with QTH in soft start mode LCU.
Group six : the composite was cured with conventional QTH LCU.

After the teeth were filled, they were stored in normal
physiological saline for one week in an incubator at 37 C° All the
specimens were thermocycled for 150 cycles at 5 and 55 C° with 20
seconds dewell time.

The apices of the teeth were then blocked with cold cure acrylic
resin and the teeth were coated with two layers of nail varnish except one
mm around the restorations. The teeth were then immersed in 0.2 %
methylene blue solution for four hours, washed and sectioned
longitudinally (Bucco-lingually) and the extent of the dye penetration was
analyzed by Stereomicroscopy.

Analysis of variance one way (ANOVA) test, Least Square
Difference (LSD) test, Unpaired t-test, Two way analysis of variance
(ANOVA) test were used for statistical analysis, and difference was
considered significant at P < 0.05.

The result of this in vitro study showed that the LED LCUs
revealed better results compared to conventional QTH LCU with
significant difference from it.

The soft- start polymerization technique with both LED LCUs
and QTH LCU revealed less microleakage scores than conventional QTH
LCU in continuous mode with significant difference from it.

Filtek Z 250 hybride composite showed less microleakage when
compared with the Heliomolar microfilled composite resin although it was
statistically not significant.

The conclusion of this in vitro study showed that LED LCUs
performed less microleakage comparing with conventional QTH LCU and
Soft — Start polymerization technique for both LED LCUs and QTH LCU

showed less microleakage comparing to conventional QTH LCU.
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