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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 mV/cn?.

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 (ud) 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 1. Component of dentin bonding systems
Type Dot ol Component Manufacturers Code
system

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&-at3ith. A7E 527 &
s 5 - 108704 20 4= 249 157 4|9
e Ao AR R 2942 Aga9n.

3. 7 %2
2 220 VAR 240 dd Felge FuA 2 @

o2 3179 F 7EA] WMol tigk Two-way ANOVA test
2 95 % 19 FEolAl Aseitt

Restoratives No. of thermocycling Current (Mean £+ S.D.)
b
Single Bond + Z250 500 34.37 + 16.07
5,000 30.56 + 15.77"
AQ bond + Metafil 500 19.62 £ 9.11°
5,000 21.51 + 7.98
Different letters means statistically significant differences (p { 0.05)
Table 3. Two-way ANOVA result
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 1506.695° 3 502.232 3.073 0.040
Intercept 28122.282 1 28122.282 172.059 0.000
Material 1416.007 1 1416.007 8.663 0.006
Thermo. 9.216 1 9.216 0.056 0.814
Material * Thermo. 81.471 1 81.471 0.498 0.485
Error 5884.047 36 163.446
Total 35513.025 40
Corrected Total 7390.742 39
Table 4. Currents between restoratives (uA)
Restoratives Mean = S.D.
Single Bond + 7250 32.47 + 1562
AQ bond + Metafil 20.57 £ 8.39°

Different letters means statistically significant differences (p { 0.05)

380



EASA B4 A3}l (Table 3), FEH & folg
ol W 2ol
T8 Aol AT
= ACo® Yest (p = 0.485).

o =g S5 BAgle] FEAE wE Aol & H]
W3 A7 (Table 4), A7H-A1E 24| 26191 AQ Bond
o} Metafil2 5% Ado] 20.57 + 8.39 AR 32.47
+ 15.62 AE HQl AF2E 2| 281<l Single Bond
o} 725002 FRE ol vl AL vATEES EAT
(p = 0.005).

54 8 o R
£ ST 0GE 2% 94, A% 9% 5% 9o A% 4
22 4318 ol Bk

olsh LE MATES SRS PhoE Ak P,
FAABINY, A% ZH, 471 Sy, SEM A4}
W o] Uk /b o] AHgE R U Ak AR E %7}
£ 913} A1RE stalslo} s, AUARE 24T 93
o] 198 5 Yok BHE A QolefE, B A
A dsA Aol wASEE JFAoR BAT 5 9
2, 54 S ¢ 5 9om, Faol AdHA 2t 4]
34 PR Agedtt o] WAL BE ARG vAe
Zo] AT A%, VAT AS B 52 Bk

o

A S =}
o mAAF7F BAE S, PR SA 7L =oH
A& ofngy? . 28y Twami 572
o 2%, F& Tl ol v Fgre] 9= S
3L 3710, B AT e ok A0l nAAFIE S35
7] Yl AFAE & 5EA 108714 20% 7HE 0= 7]
SH Hdge 2 2Fsiglon, 33 vk S5
b Nakano™ & ©|2]gt ¢ F Jas Zol7] ) AL
Askol =& Aol sttt stdl oy, Delivanis9
Chapman®-& 20 VEU= 10 VE AH-S A5 O& 1
AFE dF 2353 dRo] =4 vt stof & AT
AlA= 10 VE AHE-3E
AT 248 FEARY S5 I Alo|9 daAse
AT (p = 0.485), ¥t 3ol W Alo|& Hol|
AR (p = 0.814), FEA R WA= fFolek Afof
£ B3t (p = 0.006). & A7HFAE Al2=HIQ AQ
Bond®t Metafil2 58 Aol 20.57 + 8.39 A=,

g8 3ol ME FEAe] olMTE

3247 + 15.62 vAE HS #AE2AF A A=EQl Single
Bond$} 725002 FEE ol Hl&] AL nATEEE B
et (p € 0.05).

ol A4 A2l A7HEA A 28] Atolof Apol 7t ¢l
th= Brackett 5%, Santini §99 23 2 AR AlA
glo] 2p7H2] Al AE o vl w3 S HAR = AL
TEZ BHYARH dold WA R = Aozt glttn
g Fabianelli 579 23} 02 FE S Bt o¢ld =
259 4 Ad Al2=® (Scotchbond Multipurpose;
Optibond Solo Plus)@ 2%<] 5 Alth A28 (Scot-
chbond 1; Gluma Comfort Bond + Desensitizer) % 3
2] 6 Al &AL A7 A <8 (Adper Prompt-L-
Pop: Xeno 111, iBond)9] MAFEEE d<8 A5 (5 -
55, 8003]) < Holgh vy Hrtet A3} 4%9 A7
Al 2=Elo] 3F9] A7HEA] Al 2Elo] Hg| Y FEE (p (
0.0001)E EItHE Gueders 5779 Adols AutE |
o 4 Ad thaAl Al2=E (Scotchbond MultiPurpose
Plus)® 6 Al A7H-4] Al2=8] (Clearfil SE Bond) ¢} 7|
AFEE 2,0008] 9 o8t Ao Folste] Hlagh A3
SE Bond7} $-78}th= Besnault9} Attal®'e] o4+ 4
vho} Wl Zho] gt

olg gt A= At Ae] o} Al Zefon] Aol 3 Fot
7] Wzl g3l HAAT Yrlo] AFHA] &L Aol

_;6(_
= ARt 2 2719 A2 ofe didt ST

A A7 A2l Aol AR Al gl Hg
k7] mjizel] Alzte] Z3agte] met, A3 g mArEE

il
Ay & A 2ol = HiA o AR AR af et
T 5,00038]9] 9wt APLse] (54 Al2g/: 30.56
+ 15.77 wd / A7HF-4 A28 21.51 + 7.98 wh) 5003]
o) e APT sl (W74 A28 34.37 + 16.07 wh
[ AZHEA A28 19.62 + 9.11 wh) HIEl o] gk 2kl &
Holx| &gttt o]} 22 A= HAA 27l Fiel o
Alglel vlAlFEe] Aol7L gilte M & 7hsst & o
& 7Fs8& 5,0008]9] Edt 57t o3 Afol & o &
off7]dlE B3 Aol obd7? B e A = 5

Qe A7t nATERd dF
TFe Bago] o] FoAa gl
e AW slot® FEES AE

T

Fe7kl dair =
edran-de-Castro
AR mAFE o
8 4 A= (5 - 55T, 2,0008]) 2 7AA AF
(50,0008] - 80 N) o7} G&= mIAA] ettt aii e
W, Agular % 553 &3
P60)9] PlAlFEE tigt I 2= (5 - 55T, 3,000
3) EAE dHor Wi A ded A, & 247

re [s) NIO

toty

381



LHBIX| BHEZES}S| ] Vol 32, No. 4, 2007
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