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ABSTRACT

Influence of irradiation modes on the microhardness
and the polymerization contraction of composite

resin polymerized with LED curing unit

Park, In-Ho, D.D.S
Advisor : Prof. Lee, Sang-Ho, D.D.S., M.S.D., Ph.D.
Department of Dentistry

Graduate School of Chosun Universivt

The purpose of this study was to evaluate the polymerization
contraction and the microhardness of compostie resin(Supreme®,
Filtek Flow®™ 3M-ESPE, USA) according to irradiation modes of LED
curing unit(Elipar Highlight 2%, 3M-ESPE, USA).

The strain guage method was used for determination of
polymerization contraction. Sample were divided by 6 groups
according to curing modes and filling method.

Group A: Supreme”, Filtek Flow® lining, 10seconds curing, Group
B: Supreme®, Filtek Flow® lining, 15seconds curing, Group OC:
Supreme®, Filtek Flow® lining, 15seconds soft start curing, Group D:
Supreme® only, 10seconds curing, Group E: Supreme® only,
15seconds curing, Group F: Supreme® only, 15seconds soft start
curing

Preparations of acrylic molds were followed by filling and curing.

Strain guage attached to each sample were connected to a

_iV_



strainmeter. Measurements were recorded at each second for the
total of 10 minutes including the periods of light application. And
microhardness of each group after 24hours from light irradiation were
measured.

Obtained data were analyzed statistically using ANOVA and Tukey

test.

The results of the present study is as follows:

1. In flowable resin liner group, soft start curing group was not
found decrease of polymerization contraction. But, In Supreme
only filling group, the lowest polymeriation contraction was found
in soft start curing group.

2. 10 seconds curing group showed statistically significant reduction
of polymerization contraction compared with 15 seconds curing
group (p<0.05).

3. The microhardness values of each group not revealed significant
difference(p>0.05). But, lower surface microhardness was not

reached 80% of upper surface microhardness.
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Table 1. Classification of experimental groups

Group Filling method Curing mode

Filtek Flow™
A . ® LED 10sec
liner + Supreme

Filtek Flow”™ liner+
B ® LED 1b5sec
Supreme

Filtek Flow™ . .
C . ® LED15sec(including 5sec soft start)
liner + Supreme

D Supreme® only LED 10sec
Supreme® only LED 1b5sec
Supreme® only LED15sec(including 5sec soft start)
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soft start curings ¢ Fo9
1525 ZAIS Ex-E T 245k},
Table 2+ A,B,C ¥¢ % % 100%,200%,300%,400%,600% 42 <~
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Table 3& D,E.F 9 $& % 100%,200%,300% 400%04 9] 538
Hatd EEARO|H, Fig, 4 o8 2z = Ve
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Fig. 2. Changes of contraction stress of group AB and C during 10



minutes.

250

Grradionsress(NR)

Time(sec)

Fig. 3. Changes of contraction stress of group D,E and F during 10
minutes.

Table 2. Polymerization contraction stress values(Mean=SD) of Filtek
Flow® lining group as a function of time

Exposure time

Group
100sec 200sec 400sec ©600sec
A 0.14+£0.09°  0.07+0.16*  1.00+0.18°  1.05%0.18"
B 0.07+0.22° 1.080.15"  1.55+0.13"  1.64+0.14°
C 0.52+0.25" 1.31£0.29"  1.69+0.27°  1.79+0.29"

*

The different letter is significant difference (p<0.05).

Table 3. Polymerization contraction stress values(Mean=SD) of Supreme®
group as a function of time.

Exposure time

Group 100sec 200sec 400sec ©600sec
D 1.160.18*  1.57+0.16° 1.72+0.14% 1.78%0.14%
E 1.39£0.19"  1.78%0.24° 1.96+0.26" 2.04+0.27"
F 0.86+0.21°  1.16+0.22° 1.28+0.24" 1.33+0.25°

* The different letter is significant difference(p<0.05).
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Fig. 4. Mean contraction stress values of group AB and C at each
measuring point
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Fig. 5. Mean contraction stress values of group D,E and F at each
measuring point
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Table 4. Microhardness values(Mean SD) of each group

Area
Group
Upper Lower
D 84.80+7.24% 50.67+9.81¢
E 84.30+6.39° 62.83+3.37"
F 79.46+6.91° 54.06+6.81°

* The different letter is significant difference(p<0.05).

038834883883

Upper Lower

Fig. 6. Mean microhardness values of group D,E and F group at upper
and lower surface

\ideshadss e

o3883883888

D E

Fig. 7. Mean microhardness values of upper and lower surface of group
D,E and F
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