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ABSTRACT

THE EFFECT OF DIFFERENT CURING MODES ON COMPOSITE RESIN/DENTIN
BOND STRENGTH IN CLASS ICAVITIES

Shin-young Baek, Young-Gon Cho*, Byeong-Choon Song
Department of Conservative Dentistry, College of Dentistry, Chosun University

The purpose of this study was to compare the microtensile bond strength in Class I cavities associated
with different light curing modes of same light energy density.

Occlusal enamel was removed to expose a flat dentin surface and twenty box-shaped Class I cavities were
prepared in dentin. Single Bond (3M Dental product) was applied and Z 250 was inserted using bulk tech-
nique. The composite was light-cured using one of four techniques: pulse delay (PD group), soft-start (SS
group), pulse cure (PC group) and standard continuous cure (CC group). The light-curing unit capable of
adjusting time and intensity (VIP, Bisco Dental product) was selected and the light energy density for all
curing modes was fixed at 16 J/cw. After storage for 24 hours, specimens were sectioned into beams with a
rectangular cross-sectional area of approximately 1 mr. Microtensile bond strength (YTBS) test was per-
formed using a universal testing machine (EZ Test, Shimadzu Co.). The results were analyzed using one-
way ANOVA and Tukey s test at significance level 0.05. The #TBS of PD group and SS group was higher

than that of PC group and CC group.

Within the limitations of this in vitro study, modification of curing modes such as pulse delay and soft
start polymerization can improve resin/dentin bond strength in Class I cavities by controlling polymeriza-
tion velocity of composite resin. [(J Kor Acad Cons Dent 33(5):428-434, 2008)
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Z 52 AAAE =X317] Ad air-water AHAZ
Aol AAsAL air AAAZ Ax3AT. 32% A4
(Unietch, Bisco Inc., Schaumbur, IL, USA)S2 15%
ZF AR Agfatar 1022 FAIsITE Aot EH 9l
= 4 FE2 HTE AAT £, microbrushell Single
BondE %3] A4 Aold B A& o7 23] =¥}
At Z7IN-HAR 2 - 523 7PFA Bof 7123 = 400
/e 2 1027 FE 8t A2 Az 7 250 59
AR ozt st xjoke] el wHA s &
7y o] Wi ol whe} FxAbekd

PD & 7 250 100 aW/ar® 10%27F F2A}8kn 38
ZF A9dgk & 500 aW/eez 3037t F2ARIIH. SS T+

7 250 200 /a2 2023+ F2ARE T 600 /e
2027 FzARRST PC & 7 250 400 /et 20
27t B2AVS T 2023 A AT F 400 i /em2 2027+
ZARIGT CC T 7 2502 400 iN/ar2 40237t B2
AFeFTt (Table 1).

Figure 1. Specimen preparation for microtensile bond
strength.

Table 1. Group classification by light curing modes

(3) MM A= HALE ek Al A

2o}7h wl&¥ CBCH-< Diamond Wheel Sawol %2
atal, digital caliper (Mitutoyo Corp., Kawasaki,
Japan)E ©]-&std 1 m 7FACE 23t T wHd
o] H & dekatlrt. 72t Aetd AJH S Fo] ZA 33l
HUES SHHAAE AHEste] sttt dES
<= Diamond Wheel Sawel|] %425t digital caliperg ©l
Gsto] oAl 1 74 0 2 HAA | 2 7}o] HEE At
afo], Adotda B3R AR Aol 1 mee] Y B
% (beam)o] ¥ =5 A|&sto] 2+ 1 207]] AlH S A%}
sttt (Figure 1).

AR AFHEE S43] st 7 AlEE testing
apparatus®l] 9IX|A7]aL A9 ¥ 5 cyanoacrylate
adhesive (ALTECO Korea Inc., Pyungtaek-City,
Korea) 2 F 235ttt Universal testing machine (EZ
test, Shimadzu Co., Kyoto, Japan)$ ©|-&3fo] AJo}2d
o Eduile A g A £ 1.0 m
crosshead speed® Q17352 7kttt

3. AN
74 o] mAQI A gt o
Z273Q SPSS (ver. 10.1)elA4]
one-way ANOVAE o]&3sto] Hlw A8t on, AR
& Tukey AH= ol &std 95% FrelaTollA A
et

7 o] 2ol @ nA I AP iAo} ¥
FAAE table 20 EAIFIR M, Figure 2 o8 19

=2 el el

Group Curing mode Light energy density
Pulse Delay (PD) 100 nW/cwr — Delay — 500 mV/co 16 J/cm
(10s) (3min) (30s)

Soft Start (SS) 200 /e — 600 mV/cme 16 J/coe

(20 s) (20 s)
Pulse Cure (PC) 400 mW/crz — Delay — 400 niV/cme 16 J/or

(20 s) (20 s) (20 s)
Continuous Cure (CC) 400 /e 16 J/ce

(40 s)
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Table 2. Mean microtensile bond strength of each group
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Group #TBS (mean £ SD) No. of specimen
Pulse delay (PD) 18.7 + 8.08 Mpa* 20
Soft start (SS) 17.0 + 5.09 Mpa™ 20
Pulse cure (PC) 13.9 + 7.26 Mpa® 20
Continuous (CC) 14.1 + 5.60 Mpa" 20

Superscripts of the other letter indicate values of statistically significant difference (p { 0.05, Tukey test)

L&
Ligft i mesin

* indicates statiscally significant difference (p  0.05)
PD: pulse delay, SS: soft start. PC: pulse cure, CC:

continuous cure

Figure 2. Mictotensile bond strength to dentin in each
group.

74 39 ol gk A1 A EE PD ol A
18.7 £ 8.08 MPa, SS 94 17.0 + 5.09 MPa, PC
oA 13.9 + 7.26 MPa, CC w4 14.1+ 5.60 MPa
vehfiel PD o] 7M¢ & 284 %=E Yehx PC
oA 71 2A YERT (Table 2).

Zr o] AR A g dan|wdt 43 PD v
PC #3} CC wHY} BAgH R & OJ SHEE YER

om (p (0.05), SS #& PC &, CC TR} & A3
TE Yelov BAgA R o8 Ato] & YEhA &
%t (p ) 0.05).
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