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B%3712% LED %29 Elipar Freelight 2®(3M-
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Filtek Supreme®(3M-ESPE, USA)# Filtek Flow®(3M-
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Table 1. Classification of experimental groups ; ,,
Group - Filling miethod: , Curing mode
A Filtek Flow® liner + Supreme® LED 10sec
B Filtek Flow® liner + Supreme® LED 15sec
C Filtek Flow® liner +Supreme® LED15sec(including Hsec soft start)
D Supreme® only LED 10sec
E Supreme® only LED 15sec
F

Supreme® only

LED15sec(including 5sec soft start)
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Plastic ring

Strain gauge

Fig. 1. Schematic drawing of straing guage application
for measuring contraction stress
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(1) A1 A=}

W74 7mm, ¥°) 2mm 2719 o328 FFP Y
Microetcher®(Denville engineering Inc., USA)E ©] %?5}04
30237} sandblastingdtz 9]@ell Cyanoacrylate adhesive®
2 2EHQl AoJAE FAgtH(Fig. 1). £gtol= S8 o
olzZd FYL wAAI 3, F3el W3 adhesive?! Single
Bond®(3M-ESPE)E 383tz #5831t} A, B, C 372
2 Filtek Flow®Z ©] %% ¥ Supreme®s #4331, D, E, F
37N Supreme® 225 FH38tA 7+ 2% 1579 AJHE &
v &t

(2) BTH % ST e 2EAY 23

Agel f23E 2B AAE _é\_E_ﬁﬂJ 27719 22N
713 FE¢ 2718E 43T F FHE AT I mmelH 24 &
o we} FEq AR F2AL A é.-t% 1 1% 2HH o= 1087
o 2B #e ST F BHE Aa AFE HolHE A

3.

(3) #5889 =%

23H AEHL software?] Visual Log®S ©]-&3)] 2|
Z2 FAEtn 2EHQ e thee] ke Yol Zh Al 9
F558 07 sl 71839

Stress(MPa) = Strain X *Elastic modulus

*Elastic modulus of acrylic resin : 3.0x103MPa
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Fig. 2 Filtek Flow® linings & A, B, C &< 10#3}¢]
F$&2d09] W32 Vel adZo]H, Fig. 3& Supreme®2
29 24% D, E, F 79 1087t %889 W3lE Ve
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curing® & CF9 $3%-88o| Zr}. Fig. 34 A|ZE
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1028& A Do) 1628 ZAME EFRT &9)t.
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Contractlon stress(MPa)
Contraction stress{MPa}
|
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] 160 200 308 400 500 600
Time(sec) L Time{sec)
Fig. 2. Changes of contraction stress of group A, B and C Fig- 3. Changes of contraction stress of group D, Eand F

during 10 minutes during 10 minutes

Table 2. Polymerrzatron contractron stress values(l\/lean+SD) of Filtek Flow® lining group as a function of trme
- Exposure time

- To0ses

L L 200sec L 40()see,; G O
A 0.14+0.09 0.07£0.16° 1.00£0.18* 1.05+0.18
B 0.07+0.22* 1.08+0.15 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).

Table3 Polymerrzatron contractron stress values(l\/lean+SD) of Supreme group as a functron of time

- '~10()sec” . . 600sec
D 1.16+0.18 1 57+O 16° 1.78=x0. 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).

2.5

2.5

Contraction stress (MPa)
Contractlon stress(MPa}

Fig. 4. Mean contraction stress values of group A, B and C Fig. 5. Mean contraction stress values of group D, E and F
at each measuring point at each measuring point
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Vickers hardness number

Upper

Fig. 6. Mean microhardness values(Vicker s hardness,
Number) of group D, E and F group at upper and lower
surface

Table 4. Microhardness values(Vicker' s hardness,
Number) of each group (Mean+SD)

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).
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Vickers hardnss number

Fig. 7. Mean microhardness values(Vicker s hardness,
Number) of upper and lower surface of group D, E and F
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Abstract

INFLUENCE OF IRRADIATION MODES ON THE MICROHARDNESS AND THE POLYMERIZATION
CONTRACTION OF COMPOSITE RESIN POLYMERIZED WITH LED CURING UNIT

In-Ho Park, You-Hyang Oh, Nan-Young Lee, Chang-Seop Lee, Sang-Ho Lee

Department of Pediatric Dentisiry, College of Dentistry, Chosun Unsversity

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
Freelight®, 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, 15sec—
onds curing, Group C: 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 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 mea-
sured.

Obtained data were analyzed statistically using Repeated measures ANOVA and Tukey test.

The resuits of the present study are 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). 7

3. The microhardness values of each group not revealed significant difference(p>0.05). But, lower surface mi-
crohardness was not reached 80% of upper surface microhardness.

Key words : LED curing unit, Polymerization contraction, Microhardness
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