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2L 328Y AP Tetric ceram®(Ivoclar
Vivadent, Liechtenstein)] A2 shade® AH8-3t5 1, o}24
g 3 Yyaz B3 FAsr] 9 JAAEE Single
Bond™(3M ESPE, USA)& AH3Ith. #53712 LED
3%3%7) Elipar Freelight 2™(3M-ESPE, USA)¢t 27
#2%7] XL3000™(3M ESPE, USA)E AHE-3Ith. o134
2% Tetric flow®(Ivoclar Vivadent, Liechtenstein)$}
Tonosit®(DMG, German), Vitrebond™(3M-ESPE, USA)
2 ALyt #5589 23& 93l TML foil strain
gauge®(FLA-1-11-1L, SOKKI, Japan)® TML data
logger™(TDS.THS-7120, SOKKI, Japan)< AH&-3t3th.

2. 48 Yd
Z39d wel 2A ¢4 Fdog S/ 27 LED %

doz 3 Fo 2 UYNSlen, oy uet oA #

2 B3R Tetric ceram® 23 Z4--(Group A, E)
Tetric flow®2 ©]&3}3 Tetric ceram®g Z4 3 73 -%(Group
B, F), lonosit?e. 2 o|A3taL Tetric ceram®S 4 75
(Group C, @), 22|13 Vitrebond™= ©]743} 3L Tetric ceram
®9 243 2 (Group D, H)E ¥H3I%HFig. 1, Table
1).

I

(D AR A=

WA 7 mm, =0l 3 mm 37|19 o}12¥ FF & ofaE Ao
BAAAE ALl ZRANT| 2, F8 WHE Microetcher®

(Denville engineering Inc., USA)$¢ 50 um aluminum ox-

Grouping

Tetric ceram
Tetric flow

_Jonosit

o vitrebond

Fig. 1. Schematic drawing of classification for experimental groups.
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A Tetric ceram® only
B Halogen Tetric flow® liner+Tetric ceram® 10
C 40sec Tonosit® liner + Tetric ceram® 10
D Vitrebond™ liner + Tetric ceram® 10
E Tetric ceram® only 10
F LED Tetric flow® liner +Tetric ceram® 10
G 15sec Tonosit® liner+ Tetric ceram® 10
H Vitrebond™ liner +Tetric ceram® 10
o] g8 o2 sl 71E3G T
| 10 mm ' Stress(MPa) =Strain(¢) X Elastic modulus*
" 7 mm a «Elastic modulus of acrylic resin : 3.0x10° MPa®
" il
Acrylicring (4) =2 a_’] 7k

Strain gauge

Fig. 2. Schematic drawing of strain gauge attached
to acrylic mold for measuring of contraction stress.

ide powderZ ol 43t 302zt M=Eet2HEATE. T
9Hd BAA e Cyanoacrylate adhesive™(SOKKI,

Japan)® 2E#Q Alo|x & Fagth(Fig. 2). ¥ T
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BB

(2) B3ER 32 2 258
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711 B5E 273k AP o) BAE A4 L2 halo-
gen 35H719 73-?‘ 10%, LED 3’*7‘?}7]—4 735 527t o)
AE A3 & & d74g FAL FHAE Pl tHA

halogen B23719 A 40%, LED 358719 3¢ 15623

F3% o). o) AA BEF ARTE 12 BAHo2 7502319
2EHQ 2 3FT F 4L #8 DTDS, THS-7120

(SOKKI, Japan) software® 538 ZHFE ¢l vlo|E6| & AE3t
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E, F, G HZY 28 & 250%, 350%, 450%, 550%,
650%, 750%d A9 +%38& Hlad Z7#% Flowable
resin® 4% ZTY2 olo] 2u:m g o|FAZE A Fot H
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ZHllE

£-9)3F 2o} 7} 91ATHp»0.05) (Fig. 3, Table 3).
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Table 2. Polymerization contraction stre

values(Mean=*

..... babsee

A 2.39x0.18 3.00x0.21 3.16+£0.21 3.23+0.21 3.28+0.21 3.31+0.22
B 1.76+0.14 2.10+0.14 2.1910.14 2.23+0.14 2.26+0.15*  2.28+0.15%
C 2.58+0.23 2.90x0.24 3.00+£0.25 3.06+0.26 3.10£0.26*  3.12+0.26"
D 1.75+0.12 2.13+£0.10 2.24+0.09 2.2920.10 2.33+0.10*  2.35+0.10"

* : Showed no statistically difference on the based of final measurement(750 sec) in each group(p<0.05)

_ Table 3. Polymerization contraction stress values(Mean=SD) of LED light curing group as a function of time

s

E 2.51+0.46 3.13+0.58 3.30+0.62 3.38+0.63 3.44+0.64 3.47+0.64
F 1.82+0.36 2.13+0.41 2.22+0.44 2.26+0.46 2.29+0.46* 2.31+047*
G 2.71+0.23 3.08+£0.24 3.20+0.25 3.28+0.25 3.34+0.25 3.37%£0.26
H 2.06+0.08 2.36+0.07 2.46+0.07 2.52+0.07 2.55+0.08* 2.58+0.07"

* : Showed no statistically difference on the based of final measurement(750 sec) in each group(p<0.05)
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Fig. 3. Changes of contraction stress of each group Fig. 4. Changes of contraction stress of each group
cured with halogen light during 760 seconds. cured with LED light during 750 seconds.
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Fig. 5. Mean contraction siress values of flowable Fig. 6. Mean contraction stress values of com-
resin lining group B and F at each measuring point. pomer lining group C and G at each measuring
point.
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Contraction Stress(MPa)

150sec 250sec 350sec 450sec 550sec 650sec 750sec
Time{sec)

Fig. 7. Mean contraction stress values of light curing
Gl lining group D and H at each measuring point.
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Abstract

EFFECT OF VARIOUS LINERS ON THE POLYMERIZATION
SHRINKAGE OF COMPOSITE RESIN

Ji-Won Choi, Nan-Young Lee, Sang-Ho Lee

Department of Pediatric Dentistry, College of Dentistry, Chosun University

The purpose of this study was to evaluate the polymerization contraction of composite resin(Tetric cer-
am®, Ivoclar Vivadent, Liechtenstein) according to various liners(Tetric flow®, Ivoclar Vivadent,
Liechtenstein/ Ionosit®, DMG, German/ Vitrebond™, 3M-ESPE, USA). The strain gauge method was
used for measurement of polymerization shrinkage strain. Specimens were divided by 8 groups according
to curing units and liners.

Group A, E: Tetric ceram® bulk filling, Group B, F: Tetric flow® lining, Tetric ceram® filling, Group C,
G: Ionosit® lining, Tetric ceram® filling, Group D, H: Vitrebond™ lining, Tetric ceram® filling.

Group A, B, C and D were cured using the conventional halogen light(XL3000™, 3M ESPE, USA) for
40 seconds at 400mW/cm?. Group E, F, G and H were cured using light emitted diode(LED) light(Elipar
Freelight 2™, 3M-ESPE, USA) for 15 seconds at 800 mW/cm?.

Strain gauge attached to each sample was connected to a strainmeter. Measurements were recorded at
each second for the total of 750 seconds including the periods of light application.

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

The results of this were as follows:

1. Contraction stresses in flowable resin and glass ionomer lining group were lower than that in com-

pomer lining group(p<0.05).

2. Contraction stresses in LED curing light groups were higher than that in halogen curing light

groups, but there was no significant difference(p>0.05).

Key words : Composite resin, Liner, Contraction shrinkage
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