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— ABSTRACT

POLYMERIZATION ABILITY OF SEVERAL LIGHT CURING
SOURCES ON COMPOSITE RESIN

Hye-Jin Shin, Jin-Woo Kim, Kyung-Mo Cho*
Department of Conservative Dentistry, College of Dentistry
Graduate School, Kangnung National University

The purpose of this study is to evaluate the polymerization ability of three different light sources by
microhardness test. Stainless steel molds of 1, 2, 3, 4 and 5 mm in thickness of 7 mm in diameter were
prepared. The hybrid composite Z100 was packed into the hole of the mold and curing light was activated
for designated time. Three different light sources, conventional halogen, light emitting diode, and plasma
arc, were used for curing of composite. Two different curing times applied: one is to follow the manufactur-
ers recommendation and the other is to extend the curing time of LED and plasma arc for balancing the
light energy with halogen. Immediately after curing, the Vickers hardness was measured at the bottom of
specimen.

The results were as follows.

1. The composite cured with LED showed equal to higher microhardnesss than halogen.

2. The composite was cured with plasma arc by manufacturers recommendation showed lowest micro-
hardness at all thickness. However, when curing time was extended, microhardness was higher than
the others.

In conclusion, this study suggested that plasma arc needs properly extended curing time.
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A: Tip of light curing unit
B: Slide glass

C: Mylar strip

D: Stainless steel mold
E: Composite resin

Fig. 1. Schematic drawing of constructed device used to

prepare resin sample
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Table 1. Experimental groups designated with different light curing units and curing times

Group n Curing Unit  Classification _Ik,l’r‘adiance ; Curing time Energy
e (W/em?) (s) Density(J/em?*
1 (H40) 50 XL3000 Halogen 800 40 32
2 (L40) 50 Elipar freelight 450 40 18
3(P3) 50 Flipo Plasma 2250 3 6.75
4 (L.70) 50 Elipar freelight 450 70 31.5
5 (P14) 50 Flipo Plasma 2250 14 31.5
* © Watts X seconds/cm® =Joules/cm®
Table2 Means and standard deviation (SD) of microhardness
Group 1(H40) 2(L40) 3(P3) 4(LT0) 5(P14)
Thickness Mean(SD) Mean(SD) k Mean(SD) Mean(8D) “"Mean(SD)
1 mm 113.43 (5.78) 111.37 (2.95) 96.00 (4.80) 120.97 (4.07) 119.74 (3.14)
2 mm 112.23 (4.34) 113.67 (2.96) 85.37 (2.81) 115.75 (1.62) 117.07 (0.92)
3 mm 103.17 (5.54) 103.97 (2.94) 66.97 (6.88) 112.43 (1.31) 111.37 (0.78)
4 mm 92.97 (6.48) 86.73 (7.56) 35.10 (6.09) 109.54 (0.75) 107.73 (2.04)
5 mm 75.87 (2.86) 82.20 (3.23) Unmeasureable 96.17 (4.35) 94.83 (1.31)
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Table 3. Significance testing of mean microhardness of each light source within each depth

lmm 2mm

HL-L PL-P H L PL P HL P L P H
40403 .70 ‘1440 4003 70 14 40 40 3 70

3mm 4mm 5mm
L P L P H L PL P
14 40 40 3 70 14 40 40 3 70 14

H40

140 * * *
P3

L70 o

P14 * * *

*

* not statistically significant (p > 0.05)
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—LED 70s
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Microhardness(VHN)
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Fig. 2. Microhardness of each light source at each
thickness
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