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Fig. 1. Schematic diagrams of the four groups of restoration that varied
according to each C—walue s ! 7
Fig. 2. Schematic diagram of the specimen of experimental group -eweeeees 8
Fig. 3. Schematic diagram of the preparation of specimen for microtensile
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Fig. 4. Schematic diagram of the specimen for microtensile bond test - 10
Fig. 5. Graph of the mean microtensile bond strength (MPa)
Of the FantasiSta Groups e 13
Fig. 6. Graph of the mean microtensile bond strength (MPa)
of the Ceram—X MONO GrOUPS :w e 14
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H F 7} Zote] FdF2o A 2~471F A8 sto] Microtensile tester (Bisco,
USA) £ ©]§3t°] 1 mm/min®] $E& A 95 7Fsto] 3 7F dojd wjo] 33
S U ARJIFATHER sto] S 3T

One—way ANOVAS} Tukey test, 18] 1 Pearson correlation testZ =73

glete] thaat 22 d3E A3k
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1. Xenolll$} Ceram—X monoolA+= C—factor 273} 3, C—factor 32} 4*
Aeletas C—factor7b S7Fd,S vARIZATAE 7 FoetAl Hdagovt
(p<0.05), AQ Bond Plus %} Fantasistaw, AQ Bond Plus$} Ceram—X mono+*, Xeno
¢} Fantasistaw o4 C—factorw-gtel] wAIQIGA A=) -2k ZFo] 7} 313Utk

2. C—factor 37 °Al+= AQ Bond Plus®} Fantasistaz ©] Xenolll¢} Ceram—X
monow ol H]3] 2 A3 S B o} (p<0.05), C—factor 0.257, 2+, 474
47HA A& A 9k 5 AR 9] 29k Zholl 27k ZFol 7t flad vt

3. AQ Bond Plus ¢} Fantasistaw", Xenolll ¢} Fantasistaw ¢4l C—factor2} 1] A
ANGATJALE Afolo] dAst FAAAE EdF 4+ ¢l2la, AQ Bond Pluse}
Ceram—X mono+", Xenolll¢} Ceram—X monoiol|A] C—factor’} S7F&4% #

AR A R =7 fHasks AFdFS Bl (p<0.05).

6AtHe]  self—etching system& ARSI E@d#ERAE FAs= He 959

C—factor7} FEE9] mAd@dAdsdzo) T4 JaS v|xA 43S & 5 A}

A== W C—factor, 64t Aobd H2HA|, vAJIAANIAE, 5 54
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gels gobdel AR e st Pol 9ol Sano § (1994)0] 2
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A5 o] 83t microtensile bond testE
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o

o 3xsk o3 HE v XY HAAE A3 o)A microtensile
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30

bond strength”7} AF 2% %t} (Sano &, 1994).
a8y, C—factor7t S7H,SE F3F F50 ot ggo] Tr7tgo =z Ashg

| W2 A77F AeiA gko

ol

o] yold Flolgli= Feilzer & (1987) % 7o of
W, ebEe] A7, Adebde] zlol, B =4, ok HARAL] FRel whet
et A7 BaE gtk Yoshigawa 5 (1994)2 Zdopde] tidh Aol
cavity configuration¥ ¢bg°] zloj7t &S vH  Zole 7H st
microtensile bond testE& Al3st Az} Aot o] zlo|7t & w C—factor?} 5
7VeeE At eyt 7hAEYE o), self—etching system@l Clearfil Liner
Bond II°|A+= C—factor 1¥ C—factor 3 Alele FAEH FJx7t glas W
139 Yt (Yoshikawa %, 1999). TS Mallmann & (2003)2 C—factor? <

7}ef wE Excite, Clearfil SE Bond<] nAAga A S vws 4y}



C—factor®] <7}7} total—etch adhesive system?l Excitel= Q&S v H o
self—etching system$! Clearfil SE BondolAE <ggko] gty 39
(Mallmann %, 2003).

Aol A¥ES F=E HAY T 1 o[y Aol HEAAE Yo
microtensile bond testE A|8Y3}R O, C—factor® W3}7} microtensile bond
strengthell 7]2= @& thsll 641t Adobd H2AE ddor 3 Ade =8

2 Ad¥o= A EH human teeth® A2, A 642 self—etching
systeme Ab&3to] FUg zlo]o] AotdelA, 9bso] FE7F FEE] 2EA

/] microtensile bond strength®l 7%= 93&S #FzstA} o},
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Table 1. Adhesive systems and composites used in this study

Products Batch No. Manufacturer pH Composition
AQ Bond Plus MT1 Sun Medical, Japan 2.5 1 bottle, 1 sponge
Fantasista 070221—4 Sun Medical, Japan
DENTSPLY,
Xenolll 606.67.293 1.4 2 bottles
ermany
DENTSPLY,

Ceram—X mono 607.01.325
ermany




Table 2. Chemical compositions of the adhesive systems

Adhesive

system

Composition

Base

acetone, water,

4—methacryloxyethyltrimellitate

Sponge activators

AQ Bond
Plus anhydrid, urethane p—toluensulfinic acid sodium
dimethacrylate, salt, aromatic amine
monomethacrylate
Liquid A Liquid B
phosphoric acid modified
polymethacrylate resin, mono
fluoro phosphazene modified
HEMA, purified water, ethanol, methacrylate resin, urethane
Xenolll

urethane dimethacrylate resin,
butylated hydroxy toluene,
highly dispersed silicon dioxide

dimethacrylate resin,
butylated hydroxy toluene,
camphoroquinone,
ethyl—4—dimethylaminobenzo

ate




Table 3. Bonding instructions of the adhesive systems

Adhesive Clinical procedure
system

Mix 1 or 2 drops of base with AQ sponge for 5 sec.
Apply with the sponge and leave for 20 sec.

AQ Bond Plus  Apply gentle air pressure for 5—10 sec.
Apply strong air pressure for 5—10 sec.

Cure for 10 sec.

Mix equal amounts of liquid A and B for 5 sec.

Apply the mixture and leave for at least 20 sec.

Xenolll _
Apply gentle air pressure

Cure for at least 10 sec.

7. Ao} A A%

W 2] 1 ol o] FA7F (s A 80/ME A A4 Baet § AS-S)
Atk C—factor® ZHzF 0.25, 2,3, 4% 3h= 4709 & Fom, ugeo] |
16 mm*% U384 81tk Table 49} Fig. 1o Z 9 9459 dejE 71<6)
Zb AR F 20719 Xotg dakalon HabAl el BqE e ko] wet thA] 4

A2 2ol Aok 57442 g st



Table 4. Four groups of restoration that varied according to each C—value

Width Length Height Bonded surface area Area of floor
C—factor

(mm) (mm) (mm) (mm?) (mm?)
0.25 4 4 3 16 16
2 4 4 1 32 16
3 4 4 2 48 16
4 4 4 3 64 16
A
o '-A
C—factor 0.25 2 3 4

Fig. 1. Schematic diagrams of the four groups of restoration that varied

according to each C—value
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W AR E = A

A ZE xJol Al HELS 24413 Tt TRl B#AS & Low—speed diamond

saw (Struers Minitom, DK—2610 Rodgvre, Denmark) & ©]&3}o] 4 3t

F-A e WHOR MY F, o A @Rl 1.0 x 1.0 mm?e] wHAE 7

A= HIE R —7dobd beams P33t (Fig. 3). Awte AlH 5 7} X|o}o] 5%

7o A 2~471% Aeste] 2 AT 14719 ARS Aol SHsgom A

=

Fig. 3. Schematic diagram of the preparation of specimen for microtensile

bond test



Beam o ® A Z¥ A|HL cyanoacrylate adhesive (Zapit, DVA, Lewis Ct.
AE zigell F&3F & Microtensile

Corona, USA) & o] &3lo] mAQdAaad 74w =4

tester (Bisco, USA)E ©]&3}o] 1 mm/min® 5= A% &85 7hste] 137}

dojd o] S9S vAIGEGEER &3t (Fig. 4).

Fig. 4. Schematic diagram of the specimen for microtensile bond test
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1. & 2t

C—factor Atol9] AFAEE 2ol &5 w7 fla] AHE¥ A gl wel -5k
one—way ANOVAZ AA3 A3} Xenolll$ Ceram—X monod-olA §23F x}o]
£ X (p<0.05), Tukey method® A% 7AAS A3t A3} C—factor 273 3
T, C—factor 3% 472 A8t E EE C—factorwrel] #2)8 w3k xjo]=
HA O AQ Bond Plus® Fantasistat, AQ Bond Plus$ Ceram—X monoit,
Xenolll ¢} Fantasistaw ol A= C—factort kel Pl AIQJIGA A= ] F2J8F 2ko] 7}k
At

F4Y C—factor WelA Az upE& A7 L2 2}o] & one—way ANOVAZE 7
st A3 C—factor 374+ AQ Bond Plus$t Fantasistawr©] Xenolll £}
Ceram—X monovw°l Hl&} ¥ AFHS B3P o (p<0.05), C—factor 0.25+, 2
T, 4ol 47EAl A2 A g H R o] 9 Il {8 sk Afo] & Kool A] ekokrt.

Pearson—correlation testZ AFE-3lo] C—factor 4 A9} v A QAAT7} =

lo

J# 2498 Ast A3 AQ Bond Plus$} Fantasistaw’, Xenolll ¢ Fantasista*©]l
Al C—factorg} w]AIIGATAE Alolol] dAgh AadAlsE Sdd + gl AQ
Bond Plus®} Ceram—X mono+*, Xenolll?} Ceram—X monow oAl C—factor”}
7t E ARG A AT ke AES B (p<0.05).

Table 594 C—factorT3 A 7o W& vAJNFANAF T HAzgk 2 H=HA)
= el Fig. 591X+ 5 A 2 Fantasista® AH&3 59 mlAlQ1Gd S7
T o HHFS VERQ AL, Fig. 6ol 4B A2 Ceram—X monos AFE3F 7%

o WA ARAES] BFahS Ehgleh

_‘I‘I_



Table 5. Mean microtensile bond strength (MPa) of the experimental groups

C—factor
Adhesive Composite
system resin 0.95 9 3 A
AQ Bond ) +
Pl Fantasista 19.1+5.0 18.1*2.5 18.6%£3.8 17.1+4.2
us
AQ Bond
Bl Ceram—X mono 19.2£6.1 17.4%£5.1 15.1%x3.7 14.9+4.2
us

Xenolll Fantasista 19.1%x3.4 17.7x46 17.5%£3.8 16.5%5.6

Xenolll Ceram—X mono 22.5F5.5% 18.1+3.1"> 14.3+3.7>" 13.8+3.5¢

Intergroup data designated with different superscript letters (a, b, c) are
significantly different (p<0.05; Tukey test). Intragroup data designated with
same superscript symbol (1) are significantly different (p<0.05; Tukey

test).
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Fig. 5. Graph of the mean microtensile bond strength (MPa) of the

Fantasista groups
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Iv., 1 &

)

72 (2007)S AA AHAAAL oF 36 mmiE EUsHA 3L, C—factor® z+zh
0.2, 0.7, 1, 2.3, 4.9% &= 5719 & oz F5E9 &5y s A3t vt Q)
]

| =2 0.5 mm 2739 A<

ol

o vle) mope 34

o

1 3AREHeR  HopgFHo HIPseE HE FTHAT & vbs A7
(Instron3366, Instron Inc., Massachusetts, USA) S A}&3to] A48 S 7lsl=
WHoR FRE AAAR FAHs #Ests WS ARSIt 1 A 2T
Q1 C—factor 0.2v % FEH A H& A2 F s Yebddlow, ym#] iH3tel =

o5 JepA ekgteh. olell tisk 7H & S Z= C—factor 0.27¢] B35 Ao}

¢

Az ol FolA Arke WS E F glov, F wARE: Aol A ¥ mo)
obd He wgEA e Asle] EYe FeHe B 5 At (FRA, 2007)
AR GG S BRAE FF FRE Aok FH] FYF AFY S A

=t o] W tensile load¥} Aol o5 2] B oA = shear load7} 7] 7Fal| A 7]
Hrug g ujeA e oeletal & 4 101 detachment force (EeHe]) 0=
ojafjaljof & Zlojt}. wFE Ao} FFo] FATE A& ThskAIRtE FiEE o] Azt F
elX B EZ T stal HAAE T A&l 7Hd F okt A A ol A FE mAlE
Aol At Adagsto]l A zto] Al MAA E 7hsdel Atk 2R R & AdelA
+ microtensile bond testE ©]&3to], C—factor®] Wsle] w& nAAFATFE
o] zpo] & rotr n A} Frk 2 (2007) & 7Hd el Wist AF= flal 2= C—factor
oM EAd 2ol Jotd S o] FotEE S, BE oA whe el WA S A5t

A 16 mm*Z 3to] C—factor7} 2tz thE o] 79 9}5S AT o= Ayttt

_15_



2
(o
offl
e
(o
i)
B
2
2
u)
fu
ofN
Hu
1o,
J
o
e}
>
tlo
>
>
oo
ot

73§ C—factor?] ¥Hg}ol v %]

rlr
o2
ofk
o
e

o]

],

fw

1A}

o

218 A3} Xenolll9} Ceram—X monowolA+= C—factor7} E7Fe+= v Al

i)

AAE7E FostA FAste] (p<0.05), Tukey method® A 7G-S Aldst 4

7} C—factor 273 3, C—factor 37 472 A YJsties BE 47t

=

9 7
3l xfo]l = B o, U A A B ToA C—factord-zhel] mlA|Q&Ade 7wl 59
sk zol7k Atk Y C—factor oA Azel] wpE: AFAEo Fol&

one—way ANOVAZ #H7A3 A3 C—factor 37914+ AQ Bond Plus$t

Fantasistatw©] Xenolll2 Ceram—X monoel B3] =& ATdHL HJ{T
(p<0.05), C—factor 0.25%, 2, 47l 47FA] H2A &} ke o] 25 7hoj

ol "k zpo]lE  Holx] 4SQkth. Pearson—correlation testE AFE3}o]

C—factor® vlAJNAATH T A B4 S APt A3t 52 Fantasistas

AFES Al m ool Al C—factor st PIAIJAGA T = Atoleof] A8t dadAE &g
T 931, Ceram—X monos AFE3F oA C—factor’} 57145 njA| Q13-4 g
BTt ek AEe Bl (p<0.05).

Ceram—X monoE A3 oA C—factor?t S7F85 vA|AQGA 77}
Frast ol froll gk 7Md 2= AFEE B 244 AolE & 4 Ut Choi &
(2004) 2 A& o2 gAAS7} 5 hybrid composite?l Clearfil AP—Xoll A
i C—factor®] F7tel whel vAJIGARZ L= sl o, BAAF7F W
microhybrid composite?] Esthet—Xol = EAs4 02 2Fol7 oS Bt
(Choi 5, 2004). A|ZA A F3431= Fantasista?] @A A1S=7}F 7.4 GPa<ld] 1] 3j

Ceram—X mono+ 8.5 GPa® t] =02 % C—factor7} Z7F8& o =4 Q443
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gtk wat, F b Byl F45EG Aol

ES
F&FS MHE 7Hede] Ak Stefan 5 (2007)©] oF= 7w v A9 2] o] &35t

o] B Z7}ero @M C—factord Z7be] wet v AAAH 7} Fargvty ==

et

T AUt

U] el C—factore] ®Wistel] oJa] SAgtAc® Fo)d wat Agee At
o7} ASHA] 942 o]fEE self—etching system® AMES 5 & Qlth
Yoshigawa % (1999)2> Aro}d Zlo]7} & uw self—etching system®!
Clearfil Liner Bond M el|4 C—factor 13} C—factor 3 AFole] wA x4 g7}
o] FATA Fax7t §leS B3k (Yoshikawa 5, 1999). HEg Mallmann
5 (2003)2 C—factor?] S7Fel wh& Excite, Clearfil SE Bond? v]Al144
7} =E vlwst A3, C—factor? 717} total—etch adhesive system¢$!
Exciteoll= &S wH o1} self—etching system? Clearfil SE Bondol: 93
o] otk sltt (Mallmann s, 2003).

1987 Feilzer7} Cavity configuration factor® 7183 =43t o]&, cavity

configuration factor7} 7= A& Ao dl&E R £33t +F o] A=

At self—etching system= AMg3F H9 C—factor? W3lelx Hadeo =

Hal7l Qo= A A7) o 99 e (Yoshikawa 5, 1999; Mallmann 5,
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1. Xenolll 9} Ceram—X monoioA = C—factor 273 3+, C—factor 373 4
& A9t C—factor7t S7HE S vARJIZAT A =7 o 8HA Aot
(p<0.05), AQ Bond Plus$} Fantasistai, AQ Bond Plus®} Ceram—X monoit,
Xenolll ¢} Fantasistawol| 4] C—factorwt3tell v A1 ATZFE ] {2k 2ol 7} ¢l
At

2. C—factor 374+ AQ Bond Plus®} Fantasistaiw ©] Xenolll$} Ceram—X
monow- | HF ¥ AFHE& B3 o (p<0.05), C—factor 0.257", 27, 47l A
474 A ZA 9F 5 G 23 el 2]k 2ke] 7t ¢l T

3. AQ Bond Plus ¢} Fantasistaw", Xenolll 2} Fantasista o4l C—factor2} 1] A
VFAFAE Aol dAE FaaAE 2dd 5+ 933, AQ Bond Plus®}
Ceram—X mono+", Xenolll¢ Ceram—X monoiol|A] C—factor’} S7F&4% w1

ANZE =7 Ak S Bl (p<0.05).

o Aol ARA deteld AL flek g2 dEs Fall, dobde] Zorh w4

&9 C—factor7} 559 vAJZFATA LA AA F&FE 7AA &
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Abstract

The influence of cavity configuration on the microtengile

bond strength between composite resin and dentin

Yemi Kim
Department of Dentistry

The Graduate School, Yonsei University

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

The configuration(C) factor, which is the ratio of the bonded surface area
to the unbonded surface area, is known to influence the contraction stress
that develops on the tooth—adhesive interface during the polymerization of a
composite resin. In addition, the C—factor also influences the bond strength
of the composite resin. This study was conducted to evaluate the influence of
the C—factor on the bond strength of a 6th generation self—etching system
by measuring the microtensile bond strength of four types of restorations
classified by different C—factors with an identical depth of dentin.

Eighty non—carious human molars were divided into four experimental

groups, each of which had a C—factor of 0.25, 2, 3 or 4. Each group was then
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further divided into four subgroups based on the adhesive and composite
resin used. All samples had a floor area of 16 mm®.

The occlusal enamel was ground to expose a flat dentin surface. Next, the
cavities of 4 mm x 4 mm x 3 mm were prepared. The cavities in each
C—factor group were then subjected to an additional grinding of dentin to
rule out any effect due to the depth of dentin. The adhesive systems were
then applied and light—cured according to the manufacturer's instructions,
after which the cavity was restored using composite resin and then
light—cured for 60s. The teeth were then restored using AQ Bond Plus and
Ceram—X mono, AQ Bond Plus and Fantasista, Xenolll and Ceram—X mono,
Xenolll and Fantasista. The teeth were then stored in distilled water for
24hours, after which they were sectioned using a diamond disk to give
stick—shaped specimens with a bonded surface area of 1.0 mm® The
specimens were then submitted to a microtensile bond test at a crosshead
speed of 1.0 mm/min.

The results were then analyzed using one—way ANOVA, a Tukey's test,

and a Pearson's correlation test.

1. There were no significant differences observed between the C—factor
groups in the AQ Bond Plus and Fantasista groups, the AQ Bond Plus and
Ceram—X mono groups, or the Xenolll and Fantasista groups. However there

was a significant difference between the C—factor groups in the Xenolll and
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Ceram—X mono groups with the exception of groups with C—factor 2 and 3
and those with C—factor 3 and 4 (p<0.05).

2. There was no significant difference between any of the adhesives and
composite resins in groups with C—factor 0.25, 2 and 4. However, the AQ
Bond Plus and Fantasista groups were found to have a significantly higher
bond strength than the Xenolll and Ceram—X mono groups in groups with
C—factor 3 and 4 (p<0.05).

3. There was no correlation between the change in C—factor and
microtensile bond strength in the AQ Bond Plus and Fantasista groups, or
the Xenolll and Ceram—X mono groups, However, there was a negative
correlation between the change in C—factor and the microtensile bond
strength in the AQ Bond Plus and Ceram—X mono groups, and the Xenolll

and Ceram—X mono groups (p< 0.05).

Within the limits of this study, it is concluded that the C—factor of cavities
does not have a significant effect on the microtensile bond strength of the
restorations when cavities of the same depth of dentin are restored using

composite resin in conjunction with the 6th generation self—etching system.

Key Word: C—factor, 6th generation dentin bonding agent, microtensile

bond strength, contraction stress
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