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Abstract

Effect of various liner on the polymerization shrinkage of

composite resin

Choi ji-won, D.D.S.

Advisor : Prof. Lee Sang-Ho, D.D.S., Ph.D.

Department of Dentistry,

Graduate School of Chosun University
The purpose of this study was to evaluate the polymerization contraction of
composite resin(Tetric Ceram®, Ivoclar Vivadent, Liechtenstein) according to
various liner(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 800mW/cm®.
Strain gauge attached to each sample were 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 statically using Repeated measures ANOVA and

Tukey test.

..iv_



The results of this are as follows:

1. In flowable resin and glass ionomer lining group was revealed lower contraction

stress than compomer lining group.(p<0.05)
2. Contraction stress in sample of LED curing light groups were higher than

halogen curing light groups, but they were not shown significant

difference.(p>0.05)

Key words : Composite resin, Liner, Contraction shrinkage
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49 As 2 9

A A8

By e Bzga =489 Tetric ceram™(Ivoclar Vivadent, Liechtenstein)©] A2
shade® A48 aL, olade 79 Wda B & H2str] 99 3 FA 5= Single
Bond'™(3M ESPE, USA)E AM&&t%ith 335712 LED 33 5t7] Elipar Freelight
2"™(3M-ESPE, USA)¢} &= 33 3t7] XL so()o'“ 3M ESPE, USA)& AH&38t3it). o]
A4 2= Tetric flow®(Ivoclar Vivadent, Liechtenstein)®} Ionosit®(DMG, German),
Vitrebond "M(3M-ESPE, USA)E A48tk 5% $89 54 & 918l TML foil strain
gauge®FLA-1-11-1L, SOKKI, Japan)2t TML data logger "(TDS.THS-7120,
SOKKI, Japan)< A}4-8}31 t,

A3 9y

g3 el wet 3 FEA FPAdos FF &3 LED FUoE TP L7
oo, ool ugl oAl FAE BgtexQd Tetric ceram®W FAT ¢
(Group A, E), Tetric flow®® o]%&3&}il Tetric ceram®2 Z#Ag 4 $(Group B, F),
lonosit®?©. & o] &a}il Tetric ceram®s Z#d g 2 $(Group C, G), 2] 3. Vitrebond™

2 o] #&a}al Tetric ceram™2 &+ 2 9-(Group D, H)& 553+ thFig. 1, Table 1).

Grouping
1

| I [ [ [ I l '
A E B F Cc G D H
Halogen Halogen Halogen LED Halogen LED
T Tetric ceram Tetric ceram Tetric ceram

tric cera
SUaRan | Tetric flow | lonosit {  Vitrebond

Fig. 1. Schematic drawing of classification for experimental groups.



Table 1. Classification of experimental groups

; Number
Group  Curing light source Filling technique
of samples
A Tetric ceram” only 7 10
B Halogen Tetric flow” liner+Tetric ceram®” 10
& 40sec lonosit” liner+Tetric ceram” 10
: Vitrebond"™ liner+Tetric ceram® 10
E Tetric ceram®” only 10
B LED Tetric flow” liner+Tetric ceram” 10
% 15sec lonosit” liner+Tetric ceram” 10
H Vitrebond" liner+Tetric ceram” 10

1) % 39 53

(1) A8 ==

W7 7mm, F°| 3mm =719 otAd FHE otad o HFANE AHEsl {24
7131, Fde WHEE  Microetcher®(Denville engineering Inc., USA)9}  50:m
aluminum oxide powderE o] &3&fo] 30x7F M=tep~gstdn) Falo] oo H =+
A9l Cyanoacrylate adhesive M™SOKKI, Japan)& ZEdQl Alo]# & ¥ zetth(Fig.
1). 32 3ol adhesive?l Single Bond®*(3M-ESPE, USA)E #4331 33535}

ok,

3mm

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

contraction stress.



Al E&2d ~=79 7
gt} o)A E A &3 L halogen FF 5719 4$ 10%, LED 353719 49 5x3t
o|AAE FFe & F NS FRAS 1 FHE AWM A halogen FFF7]9] BF
40%, LED #5719 49 1527 353 sk o)3A 235 AHFH 12 4=
7502379 2~E =2 2 938 DTDS, THS-7120(SOKKI, Japan)
softwareE E3)] FAFEd tolg S A& A) dolHeE AF & Jdd Zz2afoz ¥

3, 2 L3} ske] £A4 8k

=A% 2EY L softwared] Visual LogtE o] &a) 2T & FAsta 229 g2
Hooke's lawg o]&3}o] 7} Al H 9] %58 o2 shitate] 7155 qdth
Stress(MPa)=Strain(e)xElastic modulus*

xElastic modulus of acrylic resin : 3.0%X 10°MPa??

o

z} #9) 150%, 250%, 350%, 4503%, 550%, 650%, 750%2 9] % 394 gt v,

M

2) A €4

7zt 9] o) ZA F&)A 150%, 250%, 350%, 450%, 550%, 650%, 750% & F5F§
o] Hln, B8 98] Repeated measures ANOVAE AM&319l L, AMEAAS A
Tukey testE A3ttt
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Fig. 2= XL3000"™Mo g Z3tak A, B, C, D 9] 750%7F %3
Solu, Fig. 32 Elipar Freelight 2™ & Z3%tgt E, F, G, H 9] 750%7 %39 w3}
g el ag oo}, BE FolA ol F A} A FF AFee dAFHoR P

At 2100S FAY £2EE w30 Adol AILE A0l YGE AYE 8
i, A% 150%7ke] ’.~L: e o)Al £HEEL ek A 27 BEL

Vitrebond”\'. Tetric flow®™, lIonosit® 0] ¢t}

A, B, C, D29 ¢ ¥ 250%, 350%, 450%, 550%, 650%, 750%A 9 %354S
gt 43 f59 Ay 5 U2 olo]2enE o|FAZE ALS3 Be D FollA
BT *lﬂtHOIIH G2 £55ES U2 (p<0.05) & Tl Fg zel7t AU

(p>0.05).(Fig. 2, Table 2)
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Fig. 3. Changes of contraction stress of each group cured with halogen light during

750 seconds.



Table 2. Polymerization contraction stress values(Mean+SD) of halogen light

curing group as a function of time

Time(sec)
250sec 350sec 450sec 550sec 650sec 750sec
A 2:39+0.18 3.00+0.21 316021 3.23£021 3.2862021 3.31x£0.22
B 1.76+0.14 2.10+0.14 2.19+0.14 2.23+0.14 2.26+0.15" 2.28+0.15°
& 2.58+0.23 2.90+0.24 3.00x0.25 3.06+0.26 3.10+0.26° 3.12+0.26"
D 1.756+0.12 2.13+0.10 2.24+0.09 2.29+0.10 2.33£0.10" 2.35+0.10°

Group

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

E,F, G, HZ9 & & 250%, 350%, 450%, 550%, 650%, 750=4A 9 %38 &
gk A3} %= Flowable resind} 4353 2|2 olo] .= E o] FA) &2 AR Fe} Ht
oA BE Aol M F& %3S 1 A3(p<0.05) & ZHll = 73 2o 7} it

(p>0.05).(Fig. 3, Table 3)
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Fig. 4. Changes of contraction stress of each group cured with LED light during

750 seconds.



Table 3. Polymerization contraction stress values(Mean=SD) of LED light curing

group as a function of time

Time(sec)
250sec 350sec 450sec 550sec 650sec 750sec
E 2.51£0.46 3.13+£0.58 3.30+0.62 3.38%+0.63 3.441+0.64 3.47+0.64
F 1.82+0.36 2.1310.41 2.22+0.44 2.26%0.46 2.29+0.46° 2.3110.47"
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"

Group

* © Showed no statistically difference on the based of final measurement(750 sec)

in each group(p<0.05)

Fig. 4, 5, 62 3ol W& olFAe T35 ¢34 vud ag=ze d= F33t
715 0|83 B, C,D £Rt LED 33375 ol &3 F, G, H A & 535S B
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Fig. 5. Mean contraction stress values of flowable resin lining group B and F at

each measuring point.
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Fig. 6. Mean contraction stress values of compomer lining group C and G at each

measuring point.
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