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= Straingauge

Fig. 1. Dimensions of acrylic mold used in this study

XL 3000

Table 1. Classification of experimental groups according to the light source a

Acrylic dish Sand blasting
Taping

1 st. Sand blasting

3

Ceap

Shaliow

2 nd. Sand blasting

Strain gage

Fig. 2. Cross-sectional view of acrylic mold and pattemns of
sandblasting

I Halogen 40 400 3M ESPE, USA
I Flipo Plasma 6 1300 LOKKI, France
il Flipo Plasma 5 650(2s)—1300(3s) LOKKI, France
i Elipar Freelight 2 LED 10 700 3M ESPE, USA
v Elipar Freelight 2 LED 15 200-700(5s)—700(10s) 3M ESPE, USA
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* Elastacity of modulus(Acrylic resin) = 3.0x103 MPa
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Tip of light curing unit

- ':x:e glass

Fig. 3. Schematic drawing of specimen preparation and
light curing for measurement of microhardness
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Contraction Stress (MPa)
\ :
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Tiwme {sech

Fig. 4. Contraction stress(MPa) development curves in
each group during 10 minutes.

Table 2. Contra ion stress ,,vaylue‘y(‘Mean + SD) of each group according to measukring time(Unit : MPa)

e , Ll 1 .

60 sec 0.714 * 0.016 0.953 + 0.018  0.830 = 0.042  1.210 £ 0.050 0.869 = 0.087
120 sec 1.614 £ 0.018 1420 + 0.047 1179+ 0.059  1.760 + 0.004 1.445 + 0.015
240 sec 2.010 + 0.145 1660 = 0.013  1.390 + 0.016  2.040 + 0.017 1.720 + 0.016
480 sec 2.126 + 0.513 1824 +0.126  1.539 + 0.056  2.184 + 0.107 1.844 £ 0.177
600 sec 2.180 + 0.081 1827 £ 0123 1.585 + 0.135  2.223 + 0.105 1.880 + 0.004
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Table 3. Statistical comparison of contraction stress of each group

Group

. cornparison S § I ; I ,‘ £ ’ W
Time : : i ~

60 sec I

]I *

il * *

I\ * *® * \\

v * * _ *
120 sec I

]I *

il * *

v * * *

V * * * *
240 sec |

I ;

i ; * * :

N - * * —

V - * *
480 sec I

]I * ——

I * \

I\ * * *

v * - * *
600 sec 1

I[ *

I * *

v * * *

V * » _ * : .

Table 4. Mean Vickers hardness numbers and the statistical analysis of mean value betwee

| 106.71 + 2.33 84.80 + 3.98
1 87.47 + 0.72 61.94 + 2.96
il 86.63 £ 1.47 56.59 £ 1.75
v 103.56 = 2.44 82.41 + 1.17
v 106.83 = 1.11 86.66 + 1.76

0.80 £ 1.70
0.71 = 4.11
0.65 £ 1.19
0.80 £ 0.48
0.81 & 1.58

n upper and lower surface

0.000

0.000
0.000
0.000
0.000

VHN : Vickers hardness number

Table 5. Statistical analysis of Vickers hardness numbers
among groups
£ T 86.63
1 87.47
H UPPER v 103.76
g 1 106.71
g v 107.78
g Pvalue 0873 1.000  0.741
ST Il 56.59
(2-step) {2-step) I[ 6]. . 94
LOWER v 82.10
Fig. 5. Mean Vickers hardness numbers of upper and I 84.02 84.02
lower surfaces in each group. V 85.51
Pvalue -1.000 1.000 0445 0.681
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Fig. 6. Resin-acrylic interface of specimen cured by Fig. 7. Resin-acrylic interface of specimen cured by
conventional halogen light source (X1000). It showed plasma light source (X 1000).

the proper marginal sealing between composite resin(R)

and acrylic mold(A).

Fig. 8. Resin-acrylic interface of specimen cured by Fig. 9. Resin-acrylic interface of specimen cured by LED
plasma light with soft-start(x 1000). light source{x 1000).

#y,

X1000

Fig. 10. Resin-acrylic interface of specimen cured by
LED light with soft-start (x1000). Interface showed the
similar marginal sealing to the that of specimen cured by
conventional halogen light source.

Fig. 11. Resin-acrylic interface of bottom surface in
specimen cured by conventional halogen light source (X
1000). Interface showed better marginal sealing than that
of plasma light and one-step LED light curing.

Fig. 12. Resin-acrylic interface at the bottom of
specimen cured by plasma light source (x1000).
Interface showed the micro crack(arrow) and increased
roughness of composite resin. And resin-acrylic interface
was observed marginal gap formation.

Fig. 13. Resin-acrylic interface of bottom surface in
specimen cured by plasma arc light with soft-start (X
1000). Interface showed worse marginal sealing than
that of cured by one-step plasma light source(arrow) .
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Fig. 14. Resin-acrylic interface of bottom surface in
specimen cured by LED light source (x1000). marginal
gap was observed in this interface.
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Fig. 15. Resin-acrylic interface of bottom surface in
specimen cured by LED light with soft-start (x1000).
Interface cured by LED light with soft-start showed better
marginal sealing than that of cured by plasma and one-
step LED light.
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Abstract

EFFECT OF SOFT-START LIGHT CURING ON THE
POLYMERIZATION AND THE CONTRACTION STRESS OF COMPOSITE RESIN

You-Min Wee, You-Hyang Oh, Nan-Young Lee, Chang-Seop Lee, Sang-Ho Lee

Department of Pediatric Dentistry, College of Dentistry, Chosun University

The purpose of this study was to evaluate the influence of soft-start light curing on contraction stress and
hardness of composite resin.

Composite resin mold was cured using the one-step continuous curing method with three difference light
sources: conventional halogen light curing for 40 seconds at 400 mw/cm?, plasma arc light curing for 6 seconds
at 1300 mW/cm? and LED light curing for 10 seconds at 700 mW/cm?®. For the soft-start curing method : 2 sec-
onds light exposure at 650 mW/cm? followed by 3 seconds at 1300 mW/cm® and exponential increase with 5 sec-
onds followed by 10 seconds at 700 mW/cm?® were used.

Contraction stress was measured using strain gauge method and Vickers hardness was measured 24 hours af-
ter polymerization at the top and bottom of specimens.

Resin-acrylic interfaces were observed using a scanning electron microscope(SEM).

The results of present study can be summarized as follows:

1. Contraction stresses at 10 min after polymerization were significantly reduced with the soft-start curing

both in plasma and LED light sources(/%X0.05).

2. Plasma light curing with soft-start resulted in not only the lowest contraction stress, but also the lowest

hardness(0.05).

3. LED light curing with soft-start showed lower contraction stress than the one-step continuous halogen and

LED light curing(X0.05).

4. Microhardness of specimens cured by LED light with soft-start was equivalent to that of cured by the one-

step continuous halogen and LED light(P)0.05).

5. Curing by LED light with soft-start and conventional halogen light resulted in better marginal sealing than

plasma light and one-step LED light curing.

Key words : Soft-start light curing, Contraction stress, Microhardness
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