fobd 4 2kAlsh
=

of]

A Z A}

2 o] o 3



Aol %A}

2

2 &7

=2

oA

3t

10

ot

ol

%)
Ll.._

10)
ol

Al z=AL7E

(e])]
=

20094 64

AAHE AL o



a-n| £
o

Fol AR HAERS AFY

A4 3
A 2
A1 il

AA|Hea THeed

20094 69 ¢



e
%

i
N

fuy
R

Tor

=

U]
"=

1 oje] Ay

A
i

=
T

N

[

7) A

L

A AEaL

o} o
Y

=e)

T

hui
RS

)4

R

o

o
N
il

- —

-

A =

il

TC

-,

5 gpabe =y,

o

)

b
%

N

ahel o,

ays
B

Mo

e =gy

o
huy

~H

H7 o]

kel
=]

R

_do

1 A2l A7 A717HA

oA Z AAME =ERYHh
| Hol& W, Al

lo
=

=R

=
=

7]

%
wjul} w}

7}

=

=
R
= =

3]

kel

= H

b 2dat AAE <A

7
npgpo

1.

T
=

S

o

X
700

™

oy
Gl

2009 64
A &



&l

i

TIEL RFE] eeeeseeees s R

iii

22!

v

ol

il g
H

™
=K

iz

0

B3l

]o} AR ﬂ];l-

i

7}.

LF, Z1ZE TFA] cererseresssseess st

10

10

10

- 16

w

e

22

2. A AR

. 93
28

O
oo
= =

. 29

o
Ak

ol

33



a9 =)

Flg lTOOth Slice and SDeCimen hole .................................................................

Fig 2. Preparation of specimen for micro—shear bond test e

Fig 3. Wire—loop method (EZ test, Shimadzu, Japan) e,

Fig 4. Micro—shear bond strength of dentin adhesive system e

Fig 5. Comparison of composite resins in BondForce -,
Fig 6. Comparison of composite resins in iBond ..
Fig 7. Comparison of composite resins in Xeno V ...
Fig 8. Comparison of composite resins in Clearfil S® Bond ceeeeeeeeeeesss
Fig 9. Comparison of composite resins in G—Bond ...

Fig 10. Micro—shear bond strength of composite resing -

Fig 11. Comparison of dentin adhesive systems in Estelite Quick -

Fig 12. Comparison of dentin adhesive systems in Charisma -
Fig 13. Comparison of dentin adhesive systems in Ceram X Duo -

Fig 14. Comparison of dentin adhesive systems in Clearfil Majesty

Fig 15. Comparison of dentin adhesive systems in Gradia Direct -

Fig 16. SEM observation of fracture site of BF, IB, XV, CS and GB

adheSive GEOUDS  rrreerers s rere s

Fig 17. Fracture pattern of IB, BF and GB adhesive groups -



¥ A

Table 1 ComDOSitiOI’l Of Dentin adhesive SyStemS ............................................ 4
Table 2. Bonding instructions of the adhesive SysStems e 5
Table 3. Composition of Composite resins used in this experiment -« 6
Table 4 EXDerimental QI OUDS  rrrreerssrers s sttt 8

Table 5. Micro—shear bond strength and statistical analysis in BondForce

Table 6. Micro—shear bond strength and statistical analysis in iBond -« 12
Table 7. Micro—shear bond strength and statistical analysis in Xeno V 13

Table 8. Micro—shear bond strength and statistical analysis in Clearfil s®

Table 9. Micro—shear bond strength and statistical analysis in G—=Bond -+ 15

Table 10. Micro—shear bond strength and statistical analysis in Estelite

Table 11. Micro—shear bond strength and statistical analysis in Charisma

Table 12. Micro—shear bond strength and statistical analysis in Ceram X

Table 13. Micro—shear bond strength and statistical analysis in Clearfil
Majesty ........................................................................................................... 20
Table 14. Micro—shear bond strength and statistical analysis in Gradia

Direct ............................................................................................................... 21



O ok

AL

H
o

Y $719 443 ARA 28
AZAZE T8 B

i)
rl

ol AT HAe ZAE3l 9= one—step self—etch adhesive (one
bottle) ¥ EHeH-E thdom mAl-—dd J2 ZEs 54 vlaste], 7F AxAbe
systemol] W& 5ol4d oF-5 detuz} st ACow, TS AZAF AFEE] 2F o
e AZAF AlEE] 23R fofat S e AR RS Bolvka 7Pkl

oA Ae] Aobd A 2HA (BondForce, iBond, Xeno V, Clearfil S Bond,
G—Bond) 2} thAl el E3 ¥ (Estelite Quick, Charisma, Ceram X Duo,
Clearfil Majesty, Gradia Direct)©] A& AL, ALES] XolE w g
HaAsHA detdt &, vAl-dd A2 A Alds AldeT B, 9 RS
FAE A dAvjg o At A3 A3 one way ANOVAR zhzhe] Ao}
2 FzA e Bt Az el A A ZzAREe] ZpolE F7Aekal, LSD9F Tukey test®
o]-§ato] A= F7F 95% N A AR A 83l

A9 A derd HF&AY] AHAGEE Xeno V (16.0+3.5MPa), G—Bond
(14.7+3.4MPa), Clearfil S* Bond (14.6+3.5MPa), iBond (12.0+4.4MPa),
BondForce (11.7%4.2MPa) +°o= uYebsth B obd HHAITAA 247
AREE 53 ARl wel [ AR zkelE Hlow, IBwelA= IB-EQSH
IB-CD7} & A2 455 RS, GBrelAE GB-CD7F th& 5§ #@% noh

=& Ha ArE 1P (p<0.05). e A XA A=)
th My gy Y A XA AE o] EAZOCR Foxt YA B HA

23t grle] Az eE Ceram X Duo  (16.214.2MPa), Estelite Quick

(14.6£4.0MPa), Clearfil Majesty (12.9%+3.4MPa), Gradia Direct (12.8£3.4MPa),
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Fobd AFA = A JNEE o= whEr] HES L, 1990dTh Fukel o]

ek
AFEE T Q= Aold HAA = HAEAQ etching, priming, bonding® Al A
oA priming¥ bondingS X% self-priming adhesive system¥} etching®
priminge %% self—etching adhesive system@ A SAE £<l Zlo|t} 17
1 1990d ] FHbo| &= self—etching primer$} bonding resin 7|55 Z3A|A,
F7HA geow WA Aobd S dE Agete] AT HHAS ol F W
3l=  one—step self—etch adhesive(two bottle)o] 7WEE At} (Kugel®}
Ferrari, 2000) 124 o] A-f-ol% of# F 71 &3 el AbgafoF &
T MARE A7 9

.Si

7} #HZoll+= single bottleo] etchant, adhesive”Z}

Xty o] F Jfe] fAS Estdolsts WHAZES £9 one—step self—etch

= Aol a, A A4 AL, HAF F2 52 5ALE one—step self—etch
adhesive (two bottle) I & =}o|7} gltar sttt (Meerbeek, 2001)

20029 =4k iBond™ 7} A& EAE &, &H o7 ZAHI YE one—step
self—etch adhesive (one bottle) & XFA/2TA A&, =3 &9 st &
Foz o]Fojx glom, o]fe] Aopd HAA|L} g8t Al QlojA AolE K
a2 8t} (Landuyt, 2005) Z+ze] A& A= 1143+ functional monomerE 7}
3 glem o]Fo] Aol e stetx A SAS AAst Adobd A &AL
AYrE AHstes 29log 283t} (Yoshida, 2004)

283 1991 Miyazaki 52 B3# 29 filler ggfel whE EF3F £=F0] 4
A Ee s 71F Aolgtal skl o, Asmussen?t Peutzfeldt= WA <
T =& HlEol wet 5 AEok o)zt vt v =, HEe

A9 24 e 7 AFrhG e Aolsk Qlom, oS By EH YA
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o] WidstA st vt olHst A, A2 AR Askel 2L vpEA A
e AdE BY g Uve fEE AAEHL oy HRd sl wE A ARl
=g e H=E3 AAo|th, H(2002)S total etch adhesive system, two—step
self etching system= ©]-&3 A FARRE Adobdl Ao} Haexe] wapakg-of
- HAAEE vlawelA 7 AZz=ARY] Aobd HEAS) HE IS AMEskes A

A7l Jare vAe AFH 247k ohul, ol 77 Abold WA

ol A9 EAL HZE EAHI YE one—step self—etch adhesive (one
Zb A ZALS] systemell WE 5ol ofF-E dd
Ab AFEZRS] Z3ro]l U Al RAF AlEHe] 2R

o fe 9 B AAPEES welva s,



o] AU 27 A A9 gobd AAAG AF Az HFAAL AH§5

A, Al AFEE A8} WS Table 1,2,3¢] A= o] gtk

Table 1. Composition of Dentin Adhesive systems

Products Composition code Manufacturer Batch No.

Methacryloyloxyalkyl acid phosphate,

2—Hydroxyethyl methacrylate, Bis—GMA,
Tokuyama

BondForce Triethylene glycol dimethacrlate, YT116Z7
. BF Dental, Japan
Camphoroquinone
Alcohol, C2—4 alkyl, Water
4—META, UDMA, Glutaraldehyde Heraeus
iBond Camphoroquinone 1B Kulzer, 010089
Aceton, Water Germany
Acrylamide alkylsulfonic acid, "inverse"
functionalized phosphoric acid ester,
Acrylic acid Dentsply De
Xeno V  Bifunctional acrylic resin with amide XV Trey, 0703001239

functions Germany
Initiator/Stabilizer
Tertiary butanol, Water
10—MDP, Bis—GMA, HEMA, Hydrophobic

.. «3 dimethacrylate Kuraray

Clearfil S silanated colloidal silica CS Dental, 102AC
Bond .
Camphoroquinone Japan
Ethanol, Water
4—MET, Phosphoric ester monomer,
UDMA GC dental
G—Bond Silica filler GB product, 070961

Camphoroquinone Japan

Acetone, Water




Table 2. Bonding instructions of the adhesive systems

Adhesive
System

Clinical procedure

BondForce

1.Apply adhesive to the cavity walls. Complete the application within 5
minutes.

2.Rub the applied adhesive along the demarcation line for 20 seconds or more.
3. Apply gentle air to the adhesive surface using a dental syringe with a
dental mirror as an air reflector to weaken the air stream for 5 seconds.
4. Then blow the surface with strong air for 5 seconds or more. use a
vacuum aspirator to prevent splatter of the adhesive.

5.Light cure the surface for 10 seconds or more.

iBond

1.Shake bottle briefly prior to dispensing. Replace bottle cap
immediately after dispensing.

2.Immediately after dispensing, iBond is applied in three consecutive layers.
3.Waits for 30 seconds. slightly agitation during the dwell time may
improve demineralization and diffusion.

4.Spread iBOND carefully with a gentle stream to volatilize solvent,
until no movement of the adhesive film is detectable.

5.Surface should be visible glossy, both after application of iBOND. If
not, apply additional coats of iBOND.

6.Light cure for 20 seconds with a dental curing light.

Xeno V

1.Dispence 1 or 2 drops of Xeno V into a Dentsply Clixdish. Close Xeno V
bottle tightly.(In a closed Clixdish Xeno V remains usable for up 30 minutes)
2.Apply Xeno V twice wetting all cavity surface uniformly with each
application.

3.Then gently agitate the adhesive for 20seconds.

4.Evaporate solvent by thoroughly blowing with air from an air syringe
for at least 5seconds. Avoid pooling.

5.Cure for at least 20 seconds.

Clearfil S°
Bond

1.Apply bond to the entire cavity wall with a disposable brush tip.
Leave it in place for 20 seconds

2.Dry the entire adherent surface sufficiently by blowing
high—pressure air for more than 5 seconds while spreading the bond
layer thinly, in the presence of vacuum aspirator to prevent bond
liquid splatter

3.Light cure the bond for 10 seconds with a dental curing light

G—Bond

1. Prior to dispensing, shake the bottle of G—Bond throughly. replace
bottle cap immediately after use.

2. Immediately apply to the prepared enamel and dentin surface using the
disposable applicator

3. Leave undisturbed for 5—10 seconds after the end of application

4. Then, dry thoroughly for 5 seconds with oil free air under Maximum
air pressure in the presence of vacuum suction to prevent splatter of
adhesive

5. Light Cure with a visible light curing unit for 10 seconds
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Table 3. Composition of Composite resins used in this experiment

% of
Products f,c;l Composition code Manufacturer Batch No.
iller

Silica—zirconia filler, Composite
Estelite filer, Bis—GMA, Triethylene
) 71vol% i ¥ EQ Tokuyama
Quick glycol dimethacrylate, Dental, Japan

Camphoroquinone

009EY8

Bis—GMA, Barium aluminium Heraeus

Charisma 64vol% fluoride glass, highly CH Kulzer, 010315

. e . rman
despersive siliciumdioxyde Germany

Methacrylate modified
polysiloxane, Demethacrylate
resin, Fluorescence pigment,
UV stabilizer, Stabilizer,
Camphoroquinone,
Ceram X Dentsply De

Duo 57vol% Ethyl—4 (dimethylamino) CD Trey, German

benzoate,

v 0706002242

Barium—aluminium—borosilicat
e glass, Methacrylate,
functionalised silicone dioxide

nano filler, Pigments

Silanated barium glass filler,

. Pre—polymerized organic filler,
Clearfil . . Kuraray
. - Bis—GMA, Hydrophobic CM
Majesty ) ) Dental, Japan
aromatic dimethacrylate,

020AB

di—Camphoroquinone

matrix: UDMA, Dimethacrylate
. co—monomers
Gradia filler: Sili
iller: Silica,
Direct  65vol% , N gp  GCdental 04000
] Fluoro—Alumino—Silicate product, Japan
(posterior) ) )
Glass, Prepolymerised filler,

Pigments, Catalysts




Aot AE S A A 1 o o] Akt X & A Aol Batshal, A% o
oJol2 = 2 (Struers Minitom, DK—2610 Rodgvre, Denmark) 2 o] &3}y, &5
T Tootel wEH FAEA 2mm FAE Xof HHES A Feiqlnt. Ao
2200 AFEE o] &3t =717} A= AFE el A Antstilt.

SRR
Post=it(B3M) & + & A punchi ©]-&3}o] holes A staL, X|o} AH o 2]
hole £lell= A Ho] =ZH A Fex A A Zth AALY] AA R dobdd 42t

2 x5y 3%37] (Elipar® FreeLight, 3M ESPE, USA) & %383+ 20| post it

X

3 S Wolr WAE 0.7mm, =] 0.4mm2 Tube (Tygon;Norton perfomance
plastic. co. Ohio, USA)E holed el $IX A1 At} Table 49 YYo= 2z &3+
S TS & FFFedet. 72 7 15718 Aldo]

&} 5F 7o 53 ez o] Aol o] gH o] T Al = 37570 (1
T

Fig 1. Tooth slice and specimen hole



Table 4. Experimental groups

Composite
resin  Estelite Charisma Ceram X Clearfil Gradia
Adhesive Quick Duo Majesty Direct
system

BondForce 1+ 27" 3 43 57
iBond 6" 7 8- 9- 10+
Xeno V 117 127 13+ 147 157
Clearfil S” Bond 162 172 18¢ 19¢ 20T
G—Bond 21 22 237 24" 25

Tube®} Post—itS #|7]étaL blade s ©]-&38tof =3k obd HZAE #1748k

o o AW E e 0] Aol 2447F Bk wakaleh

Fig 2. Preparation of specimen for micro—shear bond test

o

oA - 23 A= AE

)

24 A7 o 2 "5 A 871 (EZ test, Shimadzu, Japan) o] 2t

1l

TEl X o} Al

s

H
a1, AAFE Ao (wire—loop method) A H 2] P& Al X Al 7] 2L (Pashley



%5, 1995, Erickson, 1989) cross—head speed 0.5mm/ming == & 7[3
t}, ol Agto] vt E wirtx LS 7}, AFE o A4 % WinAGSLite T2 13

Fig 3. Wire—loop method (EZ test, Shimadzu, Japan)
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m. 2 3

L oA Ae A =

747k e] Aol HAAE 57HA B dxlS o4t 7o ARAE E F 9l
cole UM B dE ARRRE wEoh AWl FEd it Bt

Uth= A o] "ok Aok HEAY HARAAEE XV(16.0£3.56MPa), GB
.7+3.4MPa), CS(14.6+3.5MPa), IB(12.0+£4.4MPa), BF(11.7+4.2MPa) <

20

18

16
14 BF BondForce
12 IB iBond
10 - XV XenoV
CS Clearfil S* Bond
8 -
GB G-Bond
6 -
4 .
2 -
0 | T T
F IB

XV cs GB

Fig. 4. Micro—shear bond strength of dentin adhesive systems
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(1) BondForce ¥

ok AFA T 7P v AAAEE Bglon BRUelA 3o A
%+ EQ13.5MPa), GD(13.4MPa), CD(12.0MPa), CM(11.1MPa), CH(8.5MP
a) woE e

20

18

16

14

12 I EQ Estelite Quick
10 | T CH Charisma
CD CeramX. Duo
g8 CM Clearfil Majesty|
GD GradiaDirect
6 -
4 -
2 -
0 -
CH cD v GD

Fig 5. Comparison of composite resins in BondForce.

([] : same manufacturer)

Table 5. Micro—shear bond strength and statistical analysis in BondForce.

EQ CH CD CM GD Mean

BondForce 13.5%5.2% 8.5+1.9° 12.0+£5.0*®11.1+1.9*® 13.4+4.1° 11.7+4.2

a,b: statistical differences (p<0.05 ; Tukey test)
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(2) iBond T

CD9 EQ7F ZZ 15.6 MPa, 15.2 MPaZ %<& A#AZ ZFxE yeyo
(p<0.05). 1B} & A ZFAF(Heraeus Kulzer)Ql CHSlol %38 10.5 MPa®
S AaE Holr

20

18 |

16

14

12 - ] . -
EQ Estelite Quick

10 - CH Charisma
CD Ceram X. Duo

8 - CM Clearfil Majesty

6 | GD GradiaDirect

4 ,

2 -

0 -

EQ cD M GD

Fig 6. Comparison of composite resins in iBond.

(D: same manufacturer)

Table 6. Micro—shear bond strength and statistical analysis in iBond.

EQ CH CD CM GD Mean
iBond 15.2+4.5% 10.5+3.7° 15.6+3.28 9.9+3.1> 89+20° 12.0*+44

a,b: statistical differences (p<0.05 ; Tukey test)
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(3) Xeno V #

Aol AAAl F P B vA-Aw A% 4EE e 135S @

S Z A FAF AE/ Y AFESE XV-CDF2. 2 18.5 MPa%ith.

22

20 I

18 1

16

14 -

12 EQ Estelite Quick
CH Charisma

10 - CD CeramX. Duo

g - CM Clearfil Majesty
GD GradiaDirect

6 -

4 -

2

o -

EQ CH ™ GD

Fig 7. Comparison of composite resins in Xeno V.

([J: same manufacturer)

Table 7. Micro—shear bond strength and statistical analysis in Xeno V.

EQ CH CD CM GD Mean

Xeno V. 14.4+14.0° 16.4+4.2*" 18.5+2.5" 16.1+2.4% 145+t2.7*° 16.0+3.5

a,b: statistical differences (p<0.05 ; Tukey test)

_13_



(4) Clearfil S® Bond T

CD9 EQ °] 16.8 MPa, 16.3 MPaZ =& HAATE w1, CHS GD
7} 12.7 MPaZ @& HAREZ 1k CS9 2 A FAF(Kuraray) ¢l CMS}
o] %3S 14.6 MPaitt.

22
20

18 1

16 - |
14 - |
12 - EQ Estelite Quick
CH Charisma
10 1 CD Ceram X. Duo
1 CM Clearfil Majesty
GD GradiaDirect
T T T T
EQ CH fe)) GD

Fig 8. Comparison of composite resins in Clearfil S® Bond.

o N » O

([]: same manufacturer)

Table 8. Micro—shear bond strength and statistical analysis in Clearfil s®

Bond.
EQ CH CD CM GD Mean

Clearfil §*
Bond

16.312.5%° 12.714.3° 16.8+14.0° 14.6+2.0*® 12.7t2.4°> 14.6+3.5

a,b: statistical differences (p<0.05 ; Tukey test)

_14_



(5) G—Bond T

o] TolX= GB-CDv¢] 18.3MPa® 7}¢ =2 FXE eI (p<0.05),
OE B AWES FAX o B nolx gtk CDE B A F An A
!

2 w5 Holw BFE AQlsta BE Aol &Aool 4

22

20 (

18

16 I

14 ‘

12 - EQ Estelite Quick
CH Charisma

10 CD Ceram X. Duo

8 - CM Clearfil Majesty
GD GradiaDirect

6 -

4 i

Z 1

0 - T

EQ CH o)) ™

Fig 9. Comparison of composite resins in G—Bond.

([]: same manufacturer)

Table 9. Micro—shear bond strength and statistical analysis in G—Bond.

EQ CH CD CM GD Mean
G-Bond 13.5+t2.6*14.6+3.6°18.312.8" 12.84+3.4% 14.5+2.2% 14.7+3.4

a,b: statistical differences (p<0.05 ; Tukey test)

B9 Az AR 2Fel FA4 A ARE B TS QA zet
g B AzAL B A 2T gobd AHAA T el AP F2

AdE HolAY Bt} AA zolE KolA ¢kttt IB-CH7F frdstA v& &
s =



o BE AQY dobd FRAY HF B

22
20
18
16 R
14 EQ Estelite Quick
CH Charisma
12
CD Ceram X. Duo
10
8 CM Clearfil Majesty
GD Gradia Direct
6
4
2
0 T T T
EQ CH cD CcM GD

Fig 10. Micro—shear bond strength of composite resins
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(1) Estelite Quick T

20

18 I

16

14

12 4 BF BondForce

10 - IB iBond
XV XenoV

8 - CS Clearfil S*Bond
GB G-Bond

6 -

4 -

2 -

0 T T

1B Xv cs GB

Fig 11. Comparison of dentin adhesive system in Estelite Quick.

([: same manufacturer)

Table 10. Micro—shear bond strength and statistical analysis in Estelite

Quick.
BF IB XV cs GB Mean
Estelit
Se,lke 13545.2% 152445 14.4+4.0° 16.3+2.5 13.5+2.6° 14.6+4.0
uic

a: statistical differences (p<0.05 ; Tukey test)
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(2) Charisma T

3l

A2 A= XV(16.4MPa), GB(14.6MPa), CS(12.7MPa), IB(10.5MPa),
BF (8.5MPa) =¢|t}. A} AE<l CH-IB(10.5MPa)= @& AR CE 1w},

kY

22
20

18

16

14

12 BF BondForce
IB iBond

10 T XV XenoV
| CS Clearfil S*Bond
GB G-Bond
BF XV cs GB

Fig 12. Comparison of dentin adhesive system in Charisma

o N & O ©

( []: same manufacturer)

Table 11. Micro—shear bond strength and statistical analysis in Charisma

BF IB XV CS GB Mean

Charisma 8.5%t1.9% 10.5*3.7*" 16.4+4.2° 12.7£4.3>4 14.6+3.6°¢ 12.5+4.5

a,b,c,d: statistical differences (p<0.05 ; Tukey test)
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(3) Ceram X Duo T

Che 5% dx & 7M =2 A& AxE Hole dolth. CD o uelA

rlr

4 Arg uglon Xveh vuge

AbAE AEQD XV7F 18.5 MPa® 7Hd =2 A3
W BFwo] SAA SR v HA FEE BEAvH(p<0.05)
22
18
16
14
12 BF BondForce
IB iBond
10 - XV XenoV
8 CS Clearfil $® Bond
GB G-Bond
6 -
4 -
Z -
0 T T
BF 1B cs GB

Fig 13. Comparison of dentin adhesive system in Ceram X Duo

([]: same manufacturer)

Table 12. Micro—shear bond strength and statistical analysis in Ceram X

Duo

BF 1B XV CS GB Mean

Ceram

<D 12.0£5.0° 15.6+3.2*" 185+t2.5" 16.8+t4.0" 18.3£2.3" 16.2+4.2
Juo

a,b: statistical differences (p<0.05 ; Tukey test)
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(4) Clearfil Majesty &

Aoba HAA el HF ZAEE= XV(16.1MPa), CS(14.6MPa), GB(12.8MPa),
BF(11.1MPa), IB(9.9MPa) o % e, AFAF AlEQA CM-CS+ F+ HAZ
=2 e YErth

20

18

r

16 I

14

12 [ T BF BondForce
IB iBond

10 XV XenoV

g CS Clearfil S* Bond
GB G-Bond

6 -

q

2 -

0 T T

BF 1B XV G

Fig 14. Comparison of dentin adhesive system in Clearfil Majesty

(D: same manufacturer)

Table 13. Micro—shear bond strength and statistical analysis in Clearfil

Majesty
BF 1B XV CS GB Mean
Cleartfil ad 4 . b.c ab
. 11.1£1.9*° 9.9%£3.19 16.1£2.4° 14.6%2.0"° 12.8+£3.4* 12.9%£3.4
Majesty

a,b,c,d: statistical differences (p<0.05 ; Tukey test)
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(5) Gradia Direct T

Aol AAA F B7h 89 MPam f94 A 3 ARE uenion
(p<0.05) U7 25 ole FAMCR §42 wolA @ty b AF
239l GD-GBE 14.5MPa% ¥& 292 w3t

—

20

18

16

14

12 -

BF BondForce

1B iBond

XV XenoV

CS Clearfil $* Bond
GB G-Bond

— |
—
—

_ |

o N H» O
I ' I ' I

BF 1B XV cs

Fig 15. Comparison of dentin adhesive system in Gradia Direct

(: same manufacturer)

Table 14. Micro—shear bond strength and statistical analysis in Gradia

Direct
BF 1B XV CS GB Mean
Gradia a b a a a
Direct 13.4+4.1% 8.9%2.0° 14.5x2.7° 12.7£2.4% 145*2.2" 12.8*34
irec

a,b: statistical differences (p<0.05 ; Tukey test)

EQ w& FdstA Adobd HFAl tell SAA fFoakE HolA ekskth

CH-IB =% &4 AlxAb dobd HAA kel x50 23]y W d3E H3A
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2. A AR Avl BB

o] AJHoA adhesive failure®} cohesive failure’} £3t¥ o] e

mixed failure® EUTE 3 FY T B2 FEo] cohesive failured R,
ot Aobd FAAY Hadd oA ofe F& Aol dojd FFow #EH

.

Fig 16. SEM

observation of
fracture site of BF,

IB, XV, CS and GB

adhesive groups.

XV-CD CS—CM GB—-GD
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oyl A} e MHHOZ self—etch adhesive$} total—etch adhesiveZ 7}

AL AFEARRE dobd AHA e 5 A WAl wE HH AEE v

ot
>
oo
o
30,
¥
v
iib)
o
i
g
fE
offl
e
2

N
>~
>
N
N,
1o

N

o
o,
X
By
N,
bl
=
of
o%
o
=)

Heof| & Fo4dS Holx =t 3t (Roh, 2005)
HEAHo7 Aolzl HAA = wetting agentE# HEMA (2—hydroxyethyl
methacrylate) & 3233ttt HEMAYE =% wdZAO]E monomer? FHAko

oftth. T At =2 dobd HAAY YA FLE oFstAI7IM Wi
o] ZAE 7HAStH AvF HEMAZE @84S 28 5 vk ol A4 =4

A AR Aok A A A HEMAE #jAlsh= FAlolth (Van Landuyt, 2005)
HEMA—free one—step self—etch adhesivex= U7 acetone/water T+
ethanol/waterE £vwZ A}E3t1 I}, one—step self—etch adhesive(one
bottle) % IBY GB7} acetone/waterg Swl® AFE3til Qledl, o]w] phase
separation ¥7go] ZAZE 2 4 Atk =, AHA =X 5 g AZE Yol
acetone®] SEEHA P2 HAEE to] Eg Aol Ao}l adhesive layer
XHOZ water droplete] A7)+ Aolt}. £3 ¥ adhesive layer ol 73] A
F+= water droplet2 two—step self—etch adhesiveY} three—step etch &
rinse adhesive©l] B3] T4 AGS HojrmglEsE Hl oz #Ag3) (De Munck,
2004) wepa A AR = Adobd HEAA Bx F FIkshy] del FEs] At
air stream®Z droplets H43 & ALS X3} oy o F 7338t air
stream® 2% dropletE ¢33 gl 4+ ¢lv}.(Van Landuyt, 2005) ©] 29

% acetone/watert= XA Ado] A3 =& & S48, v SulEYg 3
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FFo|4 thermocycling©Z A%t stressell At sHo] 5311, degree of
conversion®] Sto} Afopd HAAC] A2 ALE Asr7|= doR A AL
St} (Perdigao, 2007) ol#3t @S H A3 93] acetonet Al ethanols £
2 AFE3 AEEo] EAHAY. CSE ethanolS £W|E ARESHAA 07} 5
el e 7 7HA gE AR o] #AF FEelA ddstA EFE AHE FA
2 < A s+ e (Molecular dispersion technology) XV+= ethanol&E.t} &

FeFo] & tert—buthanolS EwWE Algsle] Fgaxlorw Hr)l AAXNS zZt:

N
u

skt ey Aokd A Feo AEQ  functional monomert
acetone/waters SvlE S d, 238 v IHE AEHE EAsict= Bt
Rom, AAZ Aot HAA L A QlojA SR FAAY s A
Zko]| #odt= monomer”’} T =282 =38t oy A7} Yt (Perdigao,
1997; Yoshida, 2004)

self—etch adhesive system etch & rinse systemd} g Aol e &
How BB3AAH wdAd Alo]Z hydroxyapatite?} Z£dm o)== Atopbd Hz2kA
o} gt ow Fozgete] JAHge FAIANI=H EEs T oY e 3eh4

AsAge  ¥3slu ¢l functional monomer©l [ = e

Ca®"—monomer?] hydrolytic stabilitye] 3] Azgo] FLHr} self—etch
adhesivex carboxyl— ¥+ phosphate—based monomerE Xt ¢loH
Aot Az Amity BojA = v o]# st functional monomer?] /e u}
g} EAA|oJFth. Yoshida(2004)+= ©3]¥l  hydroxyapatite’} functional
monomer®] =EHNS W YeEyE oyx] HIE X-ray Photoelectro
Spectroscopy XPS)Z  EX3t% monomerE Hlws] ®YT}  functional

monomer =°|4 10—MDP (10—methacryloxydecyl dihydrogen phosphate)

32
[o

2} 4—MET (4—methacryloxyethyl trimellitic acid) 7} <3 F2dS B
w 53] 10-MDP9 -+ Aol Hold ¥ okt g2 AR Qo]
Aol mdsto] Algko]l AT QoA A &shrlel Adeitt. AAE two
step? self—etch adhesive system? 2% 10—-MDPE X33+ Clearfil SE

H

O-l (
S
re

EY

2
=

o

Bond (Kuraray) 7} 4—METE 3238}l Unifil Bond(GC) Bt} =& A

_24_



o St (Inoue, 2001) 12t ol Agelx= 4-METE *33sh= GBS}
10-MDPE Xgsh= CSe A" /a7t fl)le™, 4-META(4-MET9
AADE E3sks IBE CH, CM, GD oA GBRU dAASHA W Haes
B3l o] functional monomer®] $}&-2 Hatgntow Aol HabA o] Az

g Agstids FRHA 432 Aus ol @ ATE o WPH oo}

self—etch system® TFFA-E acidityd]l <& Zgd 4 9t}
A Q] thF-22 pH 2 ©]
Ao okikel A E WM lum o]dke] gk EATES F/d sttt (Perdigao, 2007)

I3y self—etch adhesiveolA] @A HF7} oot &35l X 5A]

Ald

e

one—step self—etch adhesive(one bottle) 2to}2

nanoleakage”’} W= oL glom, Aobd HAA 9 Atert FoldaE wXIH T}
EdT s Eobxith 1eElal pH 2 ©]§ke] At

HA7} 83514 E38t2 % hydrolytic degradationel] & Atj= gsta =] 7}
S0l EoEE Aolth. Ade] AHgE Aobd FAA F IBRlo] pH 1.6 &

2 wolu, ojzlo] FAYL AstA shte Ao Agege

she] 2guek #YA Fe AnE w T gt
ol APl AHgE Jobd AAA] AA BRgE vlas) & ul, XVl 7}

A SMPa) (Fig 4), EQE Al 7424e] 59 &% o
T XVebe] 2ol 7ME S g BHAth(Fig 12-15). XV 7Hg #H 2o
ZAl" AFEOSZ acrylic amide resin¥ inverse functionalized phosphoric
acid ester¥ functional monomer® A}-&3t3l QITh ©]& monomer7t 7}5F
e Folm= T3 7hest 28715 EAFol okl H&AY shelf-life & &

g71do] AolUES el AAA FHAL FAAAL. ko #He dns

_25_



Heraeus KulzerAl #1E 2] %3¢l IB-CHL IB¥, CHi wWold HHtRoE
o Az PrE yola Ut (Table 6,11). IBTollM &= Al xALeL F#3}1
o A2 A7k 2 CD, E }
NI (p<0.05) (Table 6), CHwelAMEZ Aobd A T % HAYS Hol=
Xvel 2gdls o, 7M=& M3 AEE BT (Fig 12). ol AE9 &8
NAA Adotd A 9} BEgezlo] dF JFFS vA= FOE B F o &
A Az AFE Aol O 4% J3 ARE Btk 4TS UEA 2
ok Azhe e,

ol Ade] AbEH HF X FolA= CDIol 16.2+14.2 MPa® 7Hd ¥
AAREE B} (Fig 10). CDE BFFS Aetd T Adobd Al ol A
2 A AEE B (Fig 5-9), 1B GB oMt BAFC2 FA0A

B9 (p<0.05) (Table 6,9). CD+ nanohybrid type? &3+

e

)
3)

o xge Agel BANOR e A% BAED W

YK O %  organically modified ceramic nano—particle®} nanofiller7}
conventional glass filler® E3tFo] Qlty. CD9  nano—particle

polysiloxane backbone®]| methacrylic group®] 94%¥ FX& 31 9o

glass, ceramicd} A 384 AJAS 71A] = siloxane Fio] H71AQ A%
E Folstth U H3 gAES AFEe Aotk & Ale] wE A

Al ki, EQ(14.6MPa) ¥t FdstAl Aobd AH&Abel A4 FeA7 g1l
t(Fig 11). 71&9] %S Aol 5o &84 5Ao] filler gZoly =

15 -
st Aol o8 Eepdvia shglar o] Zlo] HA Al ddFe = Aol
i

HAE 7RG S o) Ao E HAAE7 w2 XV-CDFlA Ko
W2 resin layer7}F #&E A 11 (Fig 16), IBToA= ] E4F, Aot H 24

oA g-do] dojtk AS o & QITH(Fig 16,17). Fig 17 tjaxdel 14
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Abstract

Study on the compatibility between one—step self-etch

adhesives and composite resins

Min-Ju Song DDS.
Department of Dentistry,

The Graduate school, Yonsei University

(Directed by Byoung-Duck Roh, D.D.S., M.S.D., Ph. D.)

This study examined whether there was any specificity between the
adhesive and composite by measuring and comparing the micro—shear
bond strength of several one—step self—etch adhesives (one bottle) and
composite resins. The null hypothesis was that the combination from the
same company would show significantly higher bond strength than the
other combinations.

Five adhesive systems (BondForce, iBond, Xeno V, Clearfil S* Bond,
G—Bond) and five composite resins (Estelite Quick, Charisma, Ceram X
Duo, Clearfil Majesty, Gradia Direct) were used in this study. The slices
of horizontally sectioned human teeth were bonded with each adhesive
system and each composite resin, and tested using a micro—shear bond
strength test. The sheared site after debonding was observed by
scanning electron microscopy (SEM). These results were analyzed

statistically by one way ANOVA, LSD and Tukey. The mean micro—shear
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bond strength of dentin adhesive systems were in the following order: Xeno
V(16.0£3.5MPa), G—Bond(14.7%3.4MPa), Clearfill S* Bond(14.6*3.5MPa),
iBond(12.0+4.4MPa), and BondForce(11.7+4.2MPa). Every dentin
adhesive group showed a significantly different micro—shear bonding
strength among the 5 composites used. In the IB group, the IB—EQ and
IB—CD combinations showed higher micro—shear bonding strength. In the
GB group, the GB—CD combination showed higher micro—shear bonding
strength than the other combinations(p<0.05). The mean micro—shear
bond strength of the composite resins was in the following order: Ceram
X. Duo(16.2%+4.2MPa), Estelite Quick(14.6%x4.0MPa), Clearfil Majesty
(12.9+£3.4MPa), Gradia Direct(12.83.4MPa), and Charisma(12.5*=4.5MPa).
All composite resin groups except for the EQ group showed significantly
different micro—shear bonding strength among the 5 dentin adhesives
used. The GD-IB combination showed a lower micro—shear bond
strength than the other combinations in the GD group(p<0.05).

This study showed that the combination of composite resin and dentin
adhesive system by the same manufacturer did not necessarily result in
higher bond strength. Therefore, the micro—shear bond strength of
adhesive—composite resin combination might depend on the

characteristics of the dentin adhesive and composite resin.

Key Words : micro—shear bond strength, dentin adhesive system,

composite resin, compatibility
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