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THE EFFECT OF POLYMERIZATION TECHNIQUES
ON THE MICROLEAKAGE OF COMPOMER

Ok-Hwan Cho, Jin-Sun Han, Mi-Kyung Im, Su-Jong Lee
Department of Conservative Dentistry, Gollege of Dentistry, Wonkwang University

The aim of this study was to evaluate the effect of various polymerization techniques on the microleakage
of compomer restorations. Fifty extracted human premolar and molar were used and randomly divided into
5 groups. After cavity preparation, compomer (F2000%) was filled according to the manufacturer s direc-
tions. All groups, except group 5, were filled using an incremental technique.

Group 1 was polymerized for 40 seconds at a continuous 485mW/cm?® with a VIP®(Bisco, USA) light cure
unit.

Group 2 was polymerized for 20 seconds at 345mW/cm?® and then for 20 seconds at 645mW/cm” with the
VIP® light cure unit.

Group 3 was polymerized at 400mW/cm®, gradually increased to 50mW/cm? per 10 seconds until
550mW/cm? was reached; total 40 seconds with a Spectrum 800® (Dentsply Caulk, USA) light cure unit.

Group 4 was polymerized for 3 seconds using an incremental technique with a Flipo® (LOKKi, France)
light cure unit.

Group 5 was polymerized for 3 seconds using a bulk fill technique with the Flipo® light cure unit.

The specimens were embedded with acrylic resin, and were sectioned with diamond saws in a mesiodistal
direction along the longitudinal axis of the tooth so as to pass through the center of the restoration, and
three surfaces (occlusal, pulpal, and gingival) were examined with SEM.

The results were as follows:

1. Group 5 showed a significantly larger gaps compared to other groups on the gingival, occlusal, and pul-

pal walls.

2. All groups except group 5 had no statistically significant gap on the gingival, occlusal, and pulpal

walls.

3. There was no significant correlation between the amount of enamel on the gingival and occlusal walls

and polymerization shrinkage.
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Fig. 1. Diagram of cavity preparation.
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Fig. 2. Diagram of filling technique.
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Table 1. Summary of curing methods

Group Unit Filling method Time(intensity-mW/cm?)
1 VIP® (Bisco, USA) 3step 40s(485)
2 VIP® (Bisco, USA) 3step 20s(345) —) 20s(645)
3 Spectrum 800% 3step 10s(400) —> 10s(450)

(Dentsply Caulk, USA) —> 10s(500) —) 10s(550)
4 Flipo® (LOKKi, France) 3step 3s(1700)
5 Flipo® (LOKKi, France) bulk 3s(1700)
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Table 2. Mean value of gingival gap (um)
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Table 3. Mean value of occlusal gap (zm)

Group 1 2 3 4 5

Group 1 2 3 4 5

Mean 2.300 4.850 3.250 3.200 13.450*
SD 2071 5764 2821 3513 11.653

Mean 2.200 5.100 4.000 7.150 20.950*
SD  1.947 4508 3472 6.165 10.808

* : Significant difference compared to other groups

(p€0.05)

Table 4. Mean value of pulpal gap (zm)

Group 1 2 3 4 5

Mean 6.650 5.900 4.550 13.350 16.800
SD 5696 589% 4764 7.265 8.094

* . Significant difference compared to other groups
(p€0.05)
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Table 5. Correlation between amount of enamel
on gingival and occlusal walls and poly-
merization shrinkage

Gingival Occlusal
Group correlation correlation
coefficient coefficient
1 547 102 -.239 506
2 =277 438 134 712
3 .006 988 -.223 .b36
4 -.099 786 653" 041*

5 .034 .926 153 673
* p€0.05 (2-tailed)
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. Scanning electron microscope shows gingival gap (2.3¢m) of group 1. (Bar indicate 10um)
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Fig.
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Fig.
Fig.
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. Scanning electron microscope shows gingival gap (4.85um) of group 2.

. Scanning electron microscope shows gingival gap (3.25pm) of group 3.

. Scanning electron microscope shows gingival gap (3.2pm) of group 4.

. Scanning electron microscope shows gingival gap (13.45um) of group 5.
. Scanning electron microscope shows occlusal gap (2.2pm) of group 1.

. Scanning electron microscope shows occlusal gap (5.1pm) of group 2.
10.
11.
12.
13.
14.
15.
16.
17.

Scanning electron microscope shows occlusal gap (4um) of group 3.
Scanning electron microscope shows occlusal gap (7.154m) of group 4.
Scanning electron microscope shows occlusal gap (20.954m) of group 5.
Scanning electron microscope shows pulpal gap (6.65¢m) of group 1.
Scanning electron microscope shows pulpal gap (5.9jan) of group 2.
Scanning electron microscope shows pulpal gap (4.55um) of group 3.
Scanning electron microscope shows pulpal gap (13.35um) of group 4.
Scanning electron microscope shows pulpal gap (16.8um) of group 5.
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