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MICROLEAKAGE OF COMPOSITE RESIN RESTORATION ACCORDING
TO THE NUMBER OF THERMOCYCLING

Chang-Youn Kim, Dong-Hoon Shin*
Department of Conservative Dentistry, College of Dentistry, Dankook University

Present tooth bonding system can be categorized into total etching bonding system (TE) and self-etching
boding system (SE) based on their way of smear layer treatment. The purposes of this study were to com-
pare the effectiveness between these two systems and to evaluate the effect of number of themocycling on

microleakage of class V composite resin restorations.

Total forty class V cavities were prepared on the single-rooted bovine teeth and were randomly divided
into four experimental groups: two kinds of bonding system and another two kinds of thermocycling groups.
Half of the cavities were filled with Z250 follwing the use of TE system, Single Bond and another twenty
cavities were filled with Metafil and AQ Bond, SE system. All composite restoratives were cured using light
curing unit (XL2500, 3M ESPE, St. Paul, MN, USA) for 40 seconds with a light intensity of 600 /e,

Teeth were stored in distilled water for one day at room temperature and were finished and polished with
Sof-Lex system. Half of teeth were thermocycled 500 times and the other half were thermocycled 5,000

times between 5°C and 55°C for 30 second at each temperature.

Teeth were isolated with two layers of nail varnish except the restoration surface and 1 mm surrounding
margins. Electrical conductivity («A) was recorded in distilled water by electrochemical method.
Microleakage scores were compared and analyzed using two-way ANOVA at 95% level.

From this study, following results were obtained: There was no interaction between variables of bonding
system and number of thermocycling (p = 0.485). Microleakage was not affected by the number of thermo-
cycling either (p = 0.814). However, Composite restoration of Metafil and AQ Bond, SE bond system
showed less microleakage than composite restoration of Z250 and Single Bond, TE bond system (p =

0.005). [J Kor Acad Cons Dent 32(4):377-384, 2007)

Key words: Total etching bonding system, Self-etching bonding system, Thermocycling, Microleakage,

Electrochemical method.
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Table 13 Z& AEZ Hol= AR4 x| A <) Fal nail
Single Bond (3M ESPE, USA)9t A7Ral 4 2HA) 2] varnish 959 WAA 1 m B2 A aed A XHe
¢! AQ Bond (Sun Medical, Japan)E 2171 ¥4 A1z%3| 23] L¥st
Table 1. Component of dentin bonding systems
Type Dentistbording .:Component : Manufacturers . Code
System : : : St i
Etchant: phophoric acid (35%)
HEMA, Bis-GMA,
Total etching Single bond Dimethacrylate 3M ESPE, SB
system Copolymer with methacrylic function, USA
Polyacrylic & polyitaconic acids,
Water, Ethanol
Base, AQ sponge
Self etching AQ Bond 4-META, UDMA, Water, Acetone, Sun Medical, AQ
system Monomethacrylate, Photoinitiator, Japan

p-toluene sulfinate salt
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Figure 1. Schematic drawing of electrochemical test.

Table 2. Currents from electrochemical test (uA)

£ 6514 system Electrometer (Keithley Co.,
Cleveland, Ohio, USA)E AH&3t5ith AFE 524 @
o2 5 - 108714 20% 7t 22 23% 1570 3349
BgE ARG nARF SHAZ A&

3. 4l Azl

Z} 49 o AAF SR g F8e FEAH 2 E
&8 Zgro] F 71A] WMol 3 Two-way ANOVA test
295 % #9 ST ATt

. aE

FEPYT @ 28 d4d BE AR SAE
Table 29} 2} A4 HHA 29 (SB)S o] 48 420
8 34wt 247] 34.37 + 16.07 @A, 30.
15.77 vAZ EFom 27154 AR 2" (AQ)

ot
(@3}
OIso H 2 rlo

mlo

Single Bond + Z250

30.56 + 15.77

5,000
AQ bond + Metafil 500 19.62 + 9.11°
5,000 2151 + 7.98

Different letters means statistically significant differences (p { 0.05)

Table 3. Two-way ANOVA result

Corrected Model 1506.695
Intercept 28122.282
Material 1416.007
Thermo. 9.216
Material * Thermo. 81.471
Error 5884.047
Total 35513.025
Corrected Total 7390.742

— o s e W

36
40
39

502.232 3.073 0.040
28122.282 172.059 0.000
1416.007 8.663 0.006
9.216 0.056 0.814
81.471 0.498 0.485
163.446

Table 4. Currents between restoratives (uA)

Single Bond + Z250

AQ bond + Metafil

3247 £ 1562
20.57 £+ 8.3%

Different letters means statistically significant differences (p { 0.05)
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Solitaires= 4.418 wg/ml, 5.471 ug/ml; P60-E 3.184 ug/
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