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— ABSTRACT

COMPARISON OF LINEAR POLYMERIZATION SHRINKAGE IN
COMPOSITES AND COMPOMER POLYMERIZED BY PLASMA ARC OR
CONVENTIONAL VISIBLE LIGHT CURING

Jae-lk Lee, Sung-Ho Park
Department of Conservatine Dentistry, School of Dentistry, Yonset University

The purpose of this study was to evaluate the effectiveness of plasma arc curing (PAC) unit for composite
and compomer curing. To compare its effectiveness with conventional quartz tungsten halogen (QTH) light
curing unit, the polymerization shrinkage rates and amounts of three composites (Z100, Z250, Synergy
Duo Shade) and one compomer, that had been light cured by PAC unit or QTH unit, was compared using a
custome made linometer. The measurement of polymerization shrinkage was performed after polymeriza-
tion with either QTH unit or PAC unit. In case of curing with the PAC unit, the composite was light cured
with Apollo 95E for 6s, the power density of which was recorded as 1350 mW/cm? by Coltolux Light Meter.
For light curing with QTH unit, the composite was light cured for 30s with the XL.2500, the power density
of which was recorded as 800 mW/cm® by Coltolux Light Meter. The amount of linear polymerization
shrinkage was recorded in the computer every 0.5s for 60s. Ten measurements were made for each materi-
al. The amount of linear polymerization shrinkage for each material in 10s and 60s which were cured with
PAC or QTH unit, were compared with t test. The amount of polymerization shrinkage in the tested materi-
als were compared with 1way ANOVA with Duncan’ s multiple range test.

As for the amounts of polymerization shrinkage in 60s, there was no difference between PAC unit and
QTH unit in 72250 and Synergy Duo Shade. In Z100 and Dyract AP, it was lower when it was cured with
PAC unit than when it was cured with QTH unit (p<0.05).

As for the amounts of polymerization shrinkage in 10s, there was no difference between PAC unit and
QTH unit in Z100 and Dyract AP. The amounts of polymerization shrinkage was significantly higher when
it was cured with PAC unit in Z250 and Synergy Duo Shade (p{0.05). The amounts of polymerization
shrinkage in the tested materials when they were cured with QTH unit were Z250 (6.6um) < Z100
(9.3um), Dyract AP (9.7um) < Synergy Duo Shade (11.2um) (p<0.05). The amount of polymerization
shrinkage when the materials were cured with PAC unit were Dyract AP (5.6um) ¢ Z100 (8.1um),
Z250(7.0um){Synergy Duo Shade (11.2um) (p<0.05).
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Fig. 1. Schematic diagram of custome made linometer
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Table 2. Amounts of linear shrinkage that was mea-
sured at 60s (um) (*: p<0.05)
7100 2250 3DS DYAP
XL2500 9.3+04| 66+05 112408 9.7+0.6|
Appolo 95E  8.110.5 7.0+£0.7 11.2£08 5.6+0.8
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Fig. 2. Change in the amount of linear polymerization
shrinkage versus time in Z100 that was light cured with
Apollo 95E or XL2500
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Table 1. List of composites and compomer which was
used un this study

Material Code  Manufacturer = Shade
Z-100 Z100 3M A3
Z-250 z250 3M A3

Synergy Duo shade SDS Coltene A3/B3
Dyract AP DYAP Dentsply A3

A7 A7 B (p(0.05) Z2503 Synergy Duo
shadew &% QoA F 21§53t BAF FYa71 §
Ach(Fig. 2-5, Table 2).

602 ¥ F&F oA XL 250022 82 AFHE
A4e FHFEFFE 7250 (6.6um) ¢ Z100 (9.3um),
Dyract AP (9.7um) < Synergy Duo Shade (11.2um)
(p(0.05)°19, Apollo95E2 %% A 7S %-$E Dyract
AP (5.6um) < Z100 (8.1um), Z250 (7.0um) { Synergy
Duo Shade (11.2um) (p<0.05)°1%1cHTable 2).

FZAF 10271 AR 9 F&32 71007 dyract
AP9| 7ol Apollo 95E7F 3M XL 2500914 #}e]7}
Ao}, 72250, Synergy Duo ShadeollM = Z&tzv} %
FU7NE o8 ZAfol 7B ZAP)E o] &3 A%

Table 3. Amounts of linear shrinkage that was mea-
sured at 10s (um) (*: p<0.05)
7100 7250 3DS DYAP
XL2500  7.8£0.7 5.5+0.6| 8.1+0.9| 53+0.7
Appolo 95E 7.7+0.8 6.6+06! 10.2£08! 56+0.8
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Fig. 3. Change in the amount of linear polymerization
shrinkage versus time in Z250 that was light cured
with Apolio 95E or X1.2500
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Fig. 4. Change in the amount of linear polymerization
shrinkage versus time in Synergy Duo shade that was
light cured with Apollo 95E or X1.2500
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Fig. 5. Change in the amount of linear polymerization
shrinkage versus time in Dyract AP that was light
cured with Apollo 95E or XL2500

Table 4. Amounts of linear shrinkage at 10s / Amounts of linear shrinkage at 60s of light curing (%)

) X1.2500 Appolo 95E
Materials 705 2250 sDS 2100 2250 SDS DYAP
% 83.7 81.8 72.1 95.7 95.1 91.9 100

Bt o g2 £535 BAth(p(0.05) (Fig. 2-5, Table 3).

Z7] 1027te] £33 60204 9] F2e| vlE T3}
o A F5E g 27 FEYTE P9t E AP
£ 3M XL2500914 21003 Z250°] Synergy Duo
shade, Dyract APl vlal & & 2tk Apollo 95E°
A& Dyract AP7F 7 2ZA Jebgx, 72100, Z250,
Synergy Duo shade €22 AoJHt}(Table 4)
(p€0.05).
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