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Table 1. Materials used in this study
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Brand Name Manufacturer Composition
7-100 3M Corp., USA 100% zirconia/silica(single filler)
SBMP 3M Corp., USA primer: HEMA, polyalkenoic copolymer
adhesive: Bis-GMA, HEMA
All-Bond 2 Bisco Inc., USA primer: NTG-GMA, biphenyl-

dimethacrylate(BPDM)in acetone

adhesive: Bis-GMA,

2-hydroxyethyl methacrylate(HEMA)

SBMP: Scotchbond Multi-Purpose

Table 2. Experimental design

Before thermocycling

After thermocycling

Surface treatment Bonding agent

Surface treatment Bonding agent

Air-abrasion SBMP
Acid-etching SBMP
Combination SBMP
Air-abrasion AB 2
Acid-etching AB 2
Combination AB 2

Air-abrasion SBMP
Acid-etching SBMP
Combination SBMP
Air-abrasion AB 2
Acid-etching AB 2
Combination AB 2

SBMP: Scotchbond Multi-Purpose, AB 2: All-Bond 2
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Resin block N

C: Composite resin, E: Enamel, D: Dentin,
4+ : Dye penetration route

Fig. 1. Sectioned specimens for measuring microleak-
age.
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Table 3. Mean and SD of Microleakage

_ EBefore thermocycling
EAfter thermocycling

SBMP: Scotchbond
Multi-Purpose
AB 2: All~Bond 2
1:Air-abrasion
I:Acid~etching
fil:Combination

Microleakage{mm)

o oo
SBMP AB 2

Bonding agents

Fig. 2. Microleakage according to the type of bond-
ing agents. '
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Before Thermocycling After Thermocycling
Treatment Mean SD Mean SD
SBMP-AA 2.27 0.89 3.18 0.82
SBMP-AE 1.16 0.54 1.46 0.29
AB 2 -AA 1.82 0.49 2.39 1.21
AB 2 -AE 0.94 0.26 0.87 0.79
SBMP-COM 0.81 ‘ 0.31 1.06 0.22
AB 2 -COM 2 0.78 0.31 1.02 0.51

AA:Air-abrasion, AE:Acid-etching, COM:Combination

Groups connected by vertical lines were not statistically different(p>0.05).
There was no significance according to thermocycling in all group.



1=}

V. 2«0z

X ofs} AolFBEELS AN B} T
2% W3l =&Hu2 nAFEe] BAA Hoist
o} OAFEe FEAEY Xold] AAE o5
Atolo] A71E HA, A, B2 Ee o], F7159
F22 Fojdrt

AP ARG vl FE AR AL A Gl
A g ol FAgle]l HIAE YEhE AdH
ARG A ZHE vlATEe] 4849 FARY
ge AL BAEY FHo| Hdlo|n Aot
Eatxe 9oty o] AgAdee 44 €4
LR e Rl

B dFoE Xold HF FEES FHHA] &
& Aol vlAFEE SHE e, ole AF
FEEZ QA3 UFE AAS FXAE A 2o
AR ] BAFEYES vadted I ouE F
& 43l

352 gl FXAE #39 FFFHHA
o HAslY FEE AW WF-gEE 24N,
FIAE A9 vATED 27| AFAHAE o]
A doh?,

23N o8] 2y A AT
A 19924 Kovarik 59 ob2tat FXIAE, 29
2olo] 2t & FolZ ALMSR A FIXAEE A
8o @2 BATE o) ARE, EXEA AN
g2 AEEY § 2 Ao WAEE A2
Qo] EAste AojolA FAMERY] AHEE &
7hesttha 3ot

Air-abrasion 1 &4 slolA Fxulel 54
S AAstnz dF-E2 w7 9831 A=y
29 @8] AFH Ldo] HagHo] &zl T
& EoFan AEFAG An|FES A 4R of
Yz Axd J2S 93 FEA o188 5 3l
t}. air-abrasion X|o}ge] A |, I, A3k ¢
Folgdate] Z7], AHEE =29 A75 "t
zAo| 7hssitt,

Los®t Barkmeier™2] @) air-abrasion®]
Aol g gAdS AAAFNIA] Btk BuF),
F, Ave F¥AE YA 3 AFEATA= 49
oA F7Ist 2 Ajzke] Wsle] we} {9 F xfo]zt
Uk o, FARARER D LA air-

259

abrasion &% X2l dotEE QFE HH =
N ARAE WP £ FoEE EHAT
31 3t B Al Ay uhE oA
FEH| el G A, T 2T A air-abrasionel
ula] ARR2ls T} ulATEe] KA
AA vebstt EdAEe] A$ M AL wAF
Z2%4E B oe Adotdre oA #e
Mzl B teFdt 2719 FEE Q) AT
N oo vig) ¥ EAT F2E BT
HEd o U 2% viATEe ZaE B
Ao 2 Agdr} ol air-abrasion &l & AiE
FAEE A7IYeiM e 22T 22 oA BH
o AA A7 BFAYE AR

AFAR gotd Ao eFzoR 19849
Davidson $°< Z¥AE g 84871 32
ol AdolAA AN LASE vNTFTE RN A
S=E Aobdel Uid AFE S A& TR
4 lojolrt gtz st & Ao Aotd
AZAZ =2F AAD2 Scotchbond Multi-
Purpose$t All-Bond 2& AH&-3IiTh & A& A
43 Scotchbond Multi-Purpose %219 37%
QIAHS o] -&-8le] AHEA181E Scotchbond 29 28]
10% maleicAt2 2 mild etchingel 71s8h &1 3
ol o] &3]d/dglo] dol2 9] smear layerg $1
& 2. 2o 10% AQiHE o] &3t 7238t
¥ dual cure ¥219] Scotchbond™ Multi-Purpose
Plus “dotd ZgA7L 74L= A, Scotchbond
Multi-Purpose$}t All-bond 2+ A543 H 27284
2 gtz o] delde] wlA F3e EAde
o ARSI 2T & UF. Kanca®™ = ot
Ho| o dudd AFA=rt FA8MA o =%
v Rt 2T 0 vdTEe] {9
Aol #af Holtan %, Komatsu M.Z} Finger
W.*® 223 Holtan & old H2A oA 2%
ZE9} n A FEo] BIEA] £94 dRge] e A
& opgla 319025 Gwinnett®2 4+A 2] & o}
2 AseAe M 2 AYEATAEE JE
oz st wepd 2§ vjAFEe] N
Al Qulgidhe A2 ol AT ABY o] EAjste A
oz B o E A3dMe All-Bond 2 AHE-A] 1023F
AZ & ZA 52 & o2 AolHH| Foi

BolA AgEAAT. dobd Z2FA ¢ 1 vlAT



Zu|mo A guigt A F 2% All-Bond 2%
Scotchbond Multi-Purposedl] Bl8] 2& vlA| 2 <&
o] Yeht} All-Bond 27} &0 X2t A¢S &
A8k Ao vepgtont A foid2
g}, ol F HaHle] =uEE AASE ¥
o] Ze A FAelel7] g ReE Al5d
o},

A FE B0 dREE AT 79 Wendt
522 AA Aol 152 ofdo|H 602t 1202Y
o} vlAIFEo] oM BAF R FoA Qe Aol
7} glcky B3slg 1 Mandras S0& 9¥ A
o] 2503819l 4 9] w|AlFZel 1,0008] A&t 745
"lAFEo) Qo feF Zojr) gldthn Hmslsd
o w2 Ao e 5T 55TFFAA 60
A 200039 S APl RS A
HR P& A F air-abrasiondt L&A 2 rto]dl| A
ok o)A S o) dHiglo]|E RE FojlA] ulA|
2ol Z71819 21 air-abrasione A3 3
Agol vlal 3 A vAFEe] F718A T
Crim@} Martingly®’ & @818ty o] fdFE] 4
g T B3t ol & B3l air-abrasiont
FHA 2} A A A vlEA F
ez Age 4 e AFUAEE doluix] £

#e 259
£ Al £ plANES Tohud] A%
Faugoze Agol Belstn PFe 4

o
Qg o] g3 AAAEY

1% methylene blue
Akt

HAFE B7PEY glolx V& dTee =
ojst AoHARFHE FH Lol &3] =EAA
oA AW S AFBELR =32 TAFE
Az w2t Aeg Fojste PHoE SRS
U B =RdxE F¥3E g 720 A T X
ok} §, A& AWF & F91 3mm 7S] M
AF2E =242 F AFEE AP Ui 79

r+~

= nail varnish® 23] =23l AEZE E3|A7
gagdo] A& & UEE ATsHT. A
FA3] =27 AFEe A ADEY
VA FER = e Y A TEe] , Ad
FollA g FAEE ASdE FEo] At 4o
24e AYsAY, dZoM AR BS F
BEFE AFse 79 FAA] oS B3t

2
o o

it

(W

260

ATt

5 FTAE H3 2P TATES Ha
gap7] Aslde SHLSA F50] il SR

F7} X otg} fAlstn] 2xwglel 93¢t Hox X
Ao Ae RSt nAT=Y BAE HAad
g g e Aokd AA S ko] A olof &
Ao 2 ALEH Y air-abarsion unitE 4A4toA Bk
HEH02 AREEY] fstd Hoh g JEdTt
o] Fojz|ot & o2 AR HLY,

v.g =
B ATE 708 FEAE YA} XolAHA
9] B A FEE GolE 1R} AFobdol air-abrasion, 4

R &332 (air-abrasion and acid etching) 59

o2 FHAEE A|33%F T Scotchbond Multi-

Purpose 9 All-Bond 28 2-83l1 Z-1002.2 o]

£ A3 ohg 2,00038]2) ¥ E Inverted

metallurgical microscope &8 P4 F&& 2% sl

57 2 408 aih

1. ZlokxH Aol 42 v|A+& vlae g4
A& air-abrasion®} 2H-2lo] &3t 2
B3l ml A FZo] ZA Jeldom (p(0.05), ¥
#%ol& air-abrasion©] 2HEAF E3A 2|
H]&] wlAFZo] ZA YeRtH(p0.05).

2.7t ZA A wE mAFEHae
Scotchbond Multi-Purpose$} All-Bond 23t =
Zto]7F glich.

3. BE 7 9oA @¥ighe] & v|AFZ9] zlo|=

gt

FI%n]

rak

Ho

1. Bowen RL. Effect of particle shape and size
distribution in reinforced polymer. J Am
Dent Assoc 1964:69:481-495,

2. Rees JS, Jacobsen PH. The polymerization
shrinkage of composite resins. Dent Mater
1989:5:41-44.

3. Bausch JR, DE LK, Davidson CL. The
Clinical Significance of Polymerization
Shrinkage of Composite Resins. J Prosthet Dent



10.

11

12.

13.

14.

1982:48: 59-67.

. Kidd Eam. Microleakage : a review J Dent

1976,4:199-206.

Davidson CL, Gee AJ, Feilzer A. The com-
petition between the composite-dentin bond
strength and the polymerization contrac-
tion stress. J Dent Res 1984:63:1396-1399.
Hansen EK, Asmussen E. Marginal adaptation
of posterior resins: effect of dentin-bonding
agent and hygroscopic expansion. Dent
mater 1989:5:122-126.

Saunders WP, Grieve AR, Russell EM, Alani
AH. The effects of dentine bonding agents on
marginal leakage of composite restorations.
J Oral Rehabil 1990:17:519-527.

Los SA, Barkmeier WW. Effects of dentin sur-
face treatments on adhesive bond strengths.
J Dent Res 1993:72: Abstracts of Papers p
133 Abstract 238.

Bullard RH, Leinfelder KF, Russell CM.
Effect of coefficient of thermal expansion
on microleakage. J Am Dent Assoc
1988;116:871-874.

Leinfelder KF, and others. Efficacy of the dentin
bonding agents: their effectiveness in
reducing microleakage. J Ala Dent Assoc
1986;70(4):13-20.

Rigsby DF, Retief DH, Russell CM, Denys FR.
Marginal leakage and marginal gap dimen-
sions of three dentinal bonding systems.
Am J Dent 1990:3:289-294,

Gwinnett AJ, Kanca J. Micromorphology of
the bonded dintin interface and its rela-
tionship to bond strength. Am J Dent
1992:5:73-717.

Nakabayashi N. Resin reinforced dentin dur
to infiltration of monomers into the dentin at
the adhesive interface. J Japan Dent Mater
Devices 1982:78-81.

Gwinnet AJ. Moist versus dry dentin. Its effect
on shear bond strength. Am J Dent
1992:5:127-129.

261

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Black RB. Application and revaluation of air
abrasive technic. J Am Dent Assoc
1955:50:408-415.

Rinaudo PJ, Cochran MA, Moore BK. The
Effect of Air Abrasion on Shear Bond Strength
to Dentin with Dental Adhesives. Oper
Dent;1997.22:254-259.

Pashley DH. Clinical Considerations of
Microleakage. J Endodont 1990:16(2)70-
77.

Roberts. JC, Powers JM, Craig RG. Fracture
toughness of composite and unfilled restora-
tive resins. J Dent Res 1977:56:748-753.
Kovarik RE, Breeding LC, Caughman WF.
Fatigue life of three core materials under sim-
ulated chewing conditions. J Prosthet Dent
1992:68:584-590.

‘Los SA, Barkmeier WW. Effect of dentin air

abrasion with alumimum oxide and hydrox-
yapatite on adhesive bond strength. Oper
Dent 1994:19:169-175.

Choi KK, Mim BS. Jonrnal of Kor. academy
of conservative dentistry A study of the
bond strengths of composite resin to dentin
surfacls prepared with microabrasive 1997;
22(1):61-75, .
Cho YH. Esthetic Adhesive Dentistry KunJa.
1994.p3-80.

Suh BI, Cincione FA. All-Bond 2: The fourth
generation bonding system. Esthet Dent
Update. 1992:3(3):61-66.

Kanca J. Effect of drying on bond strength.
J Dent Res. 1991:70:304(Abstr 1029).
Holtan JR, Nystrom GP, Olin PS, et al.
Shear bond strength of six dentinal adhesives.
J Dent Res 1992;71:Abstracts of Papers
p662 Abstract 1174.

Komatsu M, Finger W. Dentin bonding
agents: correlation of early bond strength with
margin gaps. Dent Mater 1986;2:257.
Holtan JR, Nystrom GP, Rensch SE, et al.
Microleakage of Five Dental Adhesives.



28.

29.

30.

Oper Dent 1993:19:189-193.

Gwinnett AJ. Dentin bond strength after air
drying and rewetting. Am J Dent 1994:7:144~
148.

Wendt JS, McInnes PM, Dickinson GL. The
effect of thermocycling in microleakage analy-
sis. Dent mater 1992:8:181-184.

Mandras RS, Retief DH, Russel CM. The
effects of thermal and occlusal stresses of the

31.

32.

microleakage of the Scotchbond 2 dentinal
bonding system. Dent Master 1991;7:63-67.
Crim GA, Martingly SL. Evaluation of two
methods for assessing marginal leakage. J
Prosthet Dent 1981:45:160.

Tjan AH, Chiu J. Microleakage of core mate-
rials for complete cast gold crowns. J Prosthet
Dent 1989:61:659-64.

Reprint request to:

Tai~Ho Jin, D.D.S., Ph.D.
Department of Prosthodontics, College of Dentistry, Wonkwang University
344-2 Shinryong-Dong, lksan 570-749, Korea
Jin@wonnms. wonkwang.ac.kr

262



ABSTRACT

THE EFFECTS OF SURFACE TREATMENT AND THERMOCYCLING
ON THE MICROLEAKAGE OF COMPOSITE RESIN CORES

Yong-Chul Lim, Tai-Ho Jin

Depariment of Prosthodontics, College of Dentistry, Wonkwang University

The purpose of this study was to compare the microleakage of the composite resin cores accord-
ing to surface treatment, dentin bonding agents, and thermocycling.

For this study, 120 extracted premolar teeth were used. Flat occlusal surfaces were prepared
with diamond disk, and treated with air-abrasion, acid-etching, combination. The composite resin
core was built with Z-100 after application of Scotchbond Multi-Purpose and All-Bond 2.

Prepared specimens were thermocycled for 2,000 cycles. Specimens were immersed in 1% meth-
ylene blue solution for 24hours at 37°C. The microleakage was measured with a inverted metallurgical
microscope(BHS313, Olympus, Japan).

The following conclusions were drawn from this study:

1. The microleakages in the groups treated with air-abrasion and with acid etching were
greater than that of the groups treated with combination method before thermocycling(p<0.05),
the microleakages of the groups treated with air-abrasion were greater than that of the groups
treated with acid-etching and combination method after thermocycling(p<0.05).

2. There were no significant difference between groups using Scotchbond Multi-Purpose and the
groups using All-Bond 2.

3. Thermocycling didn’ t affect the change of microleakage in all cases.
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