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ABSTRACT

MICROTENSILE BOND STRENGTH OF SELF-ETCHING AND SELF-ADHESIVE RESIN CEMENTS
TO DENTIN AND INDIRECT COMPOSITE RESIN

Jae-Gu Park®, Young-Gon Cho'*, II-Sin Kim?
'Department of Conservative Dentistry, College of Dentistry, Chosun University, Gwangju, Korea
‘Department of Dentistry, Graduated School of Chonnam National University, Goangju, Korea

The purpose of this study was to evaluate the microtensile bond strength (#T'BS), failure modes and
bonding interfaces of self-etching and three self-adhesive resin cements to dentin and indirect composite
resin.

Cylindrical composite blocks (Tescera, Bisco Inc.) were luted with resin cements (PA: Panavia F 2.0,
Kuraray Medical Inc., RE: RelyX Unicem Clicker, 3M ESPE., MA: Maxem, Kerr Co., BI: BisCem, Bisco
Inc.) on the prepared occlusal dentin surfaces of 20 extracted molars. After storage in distilled water for 24
h, 1.0 mm X 1.0 mm composite-dentin beams were prepared. #I'BS was tested at a cross-head speed of
0.5 mm/min. Data were analyzed with one-way ANOVA and Tukey s HSD test. Dentin sides of all frac-
tured specimens and interfaces of resin cements-dentin or resin cements-composite were examined at FE-
SEM (Field Emission-Scanning Electron Microscope).

In conclusion, PA and RE showed higher bond strength and closer adaptation than MA and BI when
indirect composite blocks were luted to dentin using a self-etching and three self-adhesive resin cements.

(J Kor Acad Cons Dent 35(2):106-115, 2010]

Key words: Microtensile bond strength, Self-etching resin cement, Self-adhesive resin cement,
Dentin, Indirect composite resin
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Table 1. Resin cements
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(Bisco Inc., IL, U.S.A)E AHE3I9 s, 58S FoHd
o &str] A 47 HAAAMEE A&staltt
(Table 1). HAAMEE 7228 A wlEQ]
Panavia F 2.0 (Kuraray Medical Inc., Okayama,
Japan)# A7HH 2E A MER RelyX Unicem
Clicker (3M ESPE Dental Products, St. Paul, MN,
U.S.A.), Maxem (Kerr Co., CA, U.S.A.) ¥ BisCem
(Bisco Inc., IL, U.S.A)<& AHEsISITh & A @] A2
AT AN ES] &2 Table 29+ 2},

EqR 259 8= 9s) TESERA ATL (Bisco
Inc., IL, U.S.A) T715 AH&aGlaL, dlRAH E-‘ﬂ =
-2 Optilux Demetron (Kerr Co., CA, U.S.A.) FxA}
719 650 mW/em*®] 3 Z=E o] &3kt

WAE - dfet BRA 204E Aeslel AohEe 9
3=

£ A4 AN 5 2AHZ A Re] AANNY. &3
3 AN 1 E WA 20 mm, =°| 45 mme ¥4I CBC W

(Complete Blood Count bottle, Sewon Yanghang,
Busan, Korea)ell &% F, 7} tj+2]¢] agiHo] A|Ho
o] HEE X dg &3ttt

A7t Ak & F4 stolA Isomet Low Speed
Saw (Buehler Ltd., Lake Bluff, IL, U.S.A.)E ©]&3}
of WHe A5 dotd WE k&Y =E2H 4
obdel W& JAIEWA (Olympus LG-PS2, Toko,
Japan)atell A zHE WPl F7-5 gt} ol ¥
=8 el Al 600-grit silicone carbide (SiC) paperg
o] gato] 7 Aolde] WS Avkst § A &9| thololZ =
235 o] &ate] Ao mled 2252 Adtsto] 20

Resin Cements Manufacturers

Batch Number

Panavia F 2.0 (light)
RelyX Unicem Clicker
Maxem (Clear) Kerr Co., CA, U.S.A.

BisCem Bisco Inc., IL, U.S.A.

Kuraray Medical Inc., Okayama, Japan
3M ESPE Dental Products, St. Paul, MN, U.S.A. 332426

00257A, 00128B, 00324A, 00052A

78329
0800010930
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Table 2. Composition of resin cements

Resin cements Composition

Panavia F 2.0

Primer A: HEMA, 10-MDP, 5-NMSA, water, accelerator

Primer B: 5-NMSA, accelerator, water, sodium benzene sulphinate

Paste A: hydrophobic aromatic and aliphatic dimethacrylate, sodium aromatic sulphinate,

N,N-diethanol-p-toluidine, functionalized sodium fluoride, silanized barium glass

Paste B: MDP, hydrophobic aromatic and aliphatic photoinitiator, dibenzoyl peroxide

dimethacrylate, hydrophilic dimethacrylate, silanized silica (filler load 70.8%,

particle size 2 #m)

RelyX Unicem Clicker

Base paste (white): methacrylate monomers containing phosphoric acid groups, silanated

fillers, initiator, stabilizers

Maxem GPDM, co-monomers (mono-, di-, and tri-functional methacrylate monomers), proprietary

self-curing redox activator, photoinitiator (CQ), stabilizer, barium glass fillers, fluoroalu-

minosilicate glass filler, fumed silica (filler load 67% wt, partiacle size 3.6 #m)

BisCem

Bis(hydroxyethyl methacrylate) phosphate ({ 10%), tetraethylene glycol dimethacrylate
(( 25%). dental glass ({ 85%)

HEMA: 2-hydroxyethly methacrylate, 10-MDP:10-methacryloyloxydecyl
dihydrogen phosphate, 5-NMSA: N-methacryloyl 5-aminosalicylic acid, GPDM: glycerol dimethacrylate dihydrogen

phosphate: CQ: camphorquinone.

2) 57 EEAZ
sk A0 A Y] 9Hg(7F2 10 mm, A= 10
mm, Z°] 4 mm)<& ¥4t polysiloxane 173A(GC

Corp., Tokyo, Japan) = 13= A 5¢ £ 20719 442
By AZetAtt. A3 2g9] ebgol Al (Ivoclar-
vivadent AG, Schann Lichtenstein)& Z33}1
Tescera (Body A3) HE3eA<E 2 mm FAZ AFo=
73t TESCERA ATL 3719 light ol ¥ 2.5
w1 % T FR71AA AN 2EE AW
H 23 9o FHH02 2 mm F79 B
skl A TGS rESY. 1 & &

9] heat 7 (132C)°ll EFexlo] Astd X1 23 =
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A &) tololrE Tj2xAE o] gsto] HFE fopd ©
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w%at3 Panavia F 2.0 (PA ), RelyX Unicem
Clicker (RE ), Maxem (MA ), BisCem (BI ) &
ZARES E3ste] H3Hzle dobd Hell 28ttt
Panavia F 2.0 ED primer 11¢] €< A9} BE €7]d
T wilste] £33k & Aold FHd HelHE o] 8s
of E=¥sta 3027 WAttt 1 F air-syringeE ©|&
st primers 7PEA Axs9TH £9¢A ] Panavia F
2.09] base®} catalyst® &% THlst 2027t £3513
t}. RelyX Unicem< RelyX Unicem Clicker©ll#] base<t
catalyst& A Fulatz 2027 &8ttt
Maxem¥} BisCem< auto mix dual-barrel syringe®
o] gato] Zqstsitt.
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1270) & Adlste] nAlQd A= AAt o] &8ttt
Al gHolu AHE &3 2] (Scotch Super Glue
Gel, 3M, U.S.A)E ol&sto] ofad gzl &5 &
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Table 3. Mean microtensile bond strength (MPa) to dentin and failure mode

Failure mode No. of

Group #SBS (mean £ SD)
adhesive mixed cohesive measurements
PA 12.92 + 2.93° 2 (10%) 7 (35%) 11 (55%) 20
RE 10.87 £ 1.79° 3 (15%) 12 (60%) 5 (25%) 20
MA 6.35 £ 2.42 13 (65%) 7 (35%) 0 (0%) 20
BI 7.35 + 2.80° 12 (60%) 6 (30%) 2 (10%) 20

PA: Panavia F 2.0, RE: RelyX Unicem Clicker, MA: Maxem, BI: BisCem
Superscripts of the same letter indicate values of statistically no significant difference by one-way ANOVA and Tukey s

HSD test.
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PA ZoAM $34 oA (55%)° &3 #AH%oH
(Figure 1), 2Fd HolA #RAHES} et 27]9] shd
€ 27} #2EUHFigure 2). RE oA £3H4 944
(60%)% MA ¥ BI @A A2 24 (65% % 60%)
o] thyi A2 Q) o1 (Figures 3-6), MA 9] sEHd|
A ulAlg 2719 Fefrh 2 B EATH(Figure b).

2) HHAHNES} Afold gl B3t x1o] A 2AH

PA & E3t 23} Panavia F 2.0 AFAIHE AHol
A ek 5 pme] ket 71=o] #AE A, Panavia F 2.0
A HES} Aol AWM= 71 Haz A b4

ol g 2 e Rle 27k 3 AT (Figure 7).

Figure 1. SEM micrograph of dentin side showing a
representative cohesive failure within Panavia F 2.0 (X
130).

RE & 2873} RelyX Unicem #IFAHE Aol
A 2k 70 pme] & 7H5o] #EH U, RelyX Unicem &
ZARES} ol ARoM e 718 e &7 e Fe
g 2| 27} FAE Ao} (Figure 8).

MA T2 5873 Maxem dHAME Ao <F
60 pme| & 7F5o] #AHUOH, Maxem #HFIARES}

dold Ao e EAEHRI 1-2 pm] W]kt 7h=o] &
25 A tH(Figure 9).

BI & BisCem #ZIAHES} Fold AR < 15
pme] L 7ol AFE oM 1k Atodf| g2 #HZl
Bl 27} A9 FEE A tH(Figure 10).

Figure 2. SEM micrograph showing remnant fractured filler
(F) and cement (C) on the surface of fractured Panavia F
2.0 (X 5,000).

Figure 3. SEM micrograph of dentin side showing a

representative mixed failure with a thin layer of RelyX
Unicem Clicker on the dentin surface (x 130).
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Figure 4. SEM micrograph of dentin side showing a

representative adhesive failure of Maxcem along dentin

surface (X 130).
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Figure 5. SEM micrograph showing remnant a few small Figure 6. SEM micrograph of dentin side showing a
sized filler (F) and cement (C) on the dentin surface and representative adhesive failure of BisCem along dentin
fractured Maxem (X 5,000). surface (X 130).

BE R 2l WL iy

gl els f ! "
Figure 7. SEM micrograph showing gap (G), about 5 #m Figure 8. SEM micrograph showing wide gap (G), about 70
wide, between the composite resin (R)-Panavia F 2.0 (P), ¢m wide, between the composite resin (R)-RelyX Unicem
and close adaptation with numerous short and long resin Clicker (RU), and close adaptation with a few short resin
tags between the Panavia F 2.0-dentin (D) (X 600). tags between RelyX Unicem Clicker-dentin (D) (X 600).

Figure 9. SEM micrograph showing wide gap (G), about 60 Figure 10. SEM micrograph showing gap (G), about 15 m
¢m wide, between the composite resin (R)-Maxcem (M), wide, and a few short resin tags between BisCem (B)-
and discontinuous 1-2 #m wide gaps(g) between Maxem- dentin (D) (X 600).

dentin (D) (x 600).
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2 dgolAl PA 79 HAQA AFAEE 12.92 £
2.93 MPaZ BE & FollA 7M¢ =4 vebsta(Table

3), 20708 A1 F 55%CllA -4 BT s
A geet A719 gdd Fejrh 2 A Table 3,
Figures. 1, 2). T3t & 79 dn|B3 A LAddA
Panavia F 2.0 ZRAAMES} Aobd Ao 714
A2 7 g #a 7 gxleE ozt #EEdn
(Figure 7). o]&3t A7 A3= Aold 3} Panavia F 2.0

AWl FARAIAN A A §34 BHdo] 2 UE
Wtk B 3gh Al-Assaf 579 A7A%e} e dxlEH
7} AT gk Goracel 579 A2} AAst
et

Panavia F 2.0 pH7F 2.424 n| kgt 232 714
AR, Yang 579 Aol 98t Panavia F 2.0¢] ED
Primer® Aoldg g3 4% sidzo] €351 At
FotdellA Zebll A7t wE:H At ek, & A
A PA o] B2 Fo vl Aoldd] S5k AghS Ho

ol fr= Zeloln o] Ao o3 T @39} sp Aol
o] =&} &7 Panavia I 2.09] A& xgd vt 21
A9 344 dFA HEMASH 10-MDP % 5-NMSAZF
Fotd R Mg oz sMtE Q7] wiE o2 A zbE Tt

H| 5 2 AT FARAEN 2494 RE & 344
ol giF-E &3 34(60%)=2 #EH 1 (Table 3,
Figure 3) HRAIHES} AJold AW E 249 g
g e 27 FEE o (Figure 8) PA  THE 73t wAl|7]
AR Azhg o] FA Fstal AR, RE oA & w4
o A= 10.87 + 1.79 MPaZA PA ¥9] A3
E9 BAgH R fogk Aol UERNA] FUTh(Table
3). RelyX Unicem Clicker= 28 d#o 2 Qg =2 4
To} oket 27] pH (2.1)2 <late] Aotd 2o HHA 57}
Aty Basa giAREY £ AFe] A= RE
o 293 =e PA <3 vud 7 AT RelyX
UnicemZt PA F 2.09] “opdol] gt v]5=3t 2 ee

& AFAME Bl

=

Lt
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Al-Assaf 5'"& “Jobdel A-8g Panavia F RelyX
Unicem® E3WHHE 54 3¢ Z3 Panavia Fe
51.99%, RelyX Unicem2 45.03% S YEhj o] Eﬁlﬂ@
ol Aol7} gitkar skSith. ®gk Mazzitelli 572 RelyX
Unicem 2|5%0] 1= 737"‘55} A3t OMW o =&
ot @5170}53 Uehdtta Busty olge Ave A
ofde] o o HIIAMET} 2-¢7] vHg& oA
AstE JX@}O}"W] ool gk Attt B Aol A

T gARER B4 E52 FAT T g g
Al AR = 247t 24"]7&(7‘ 48X 7h)E}t Hastg o
o, o] w2} RelyX Unicem Clickere F32Ak] 2&] #
A radical THEHeo]l dojit o] % FrpH oz 29| ¢l
AF methacrylate®t 971/3¢] e 7o A-47] ¥h-go]
£ 7 535401 A=l Aol A ] A (adaptation) 7}
&’“ﬂ Ae Ao AtRHT}

B AT MA 79 vAJQEd A3 EE 6.35 +
2.42 MPaE Yehfjo] th& o Hl&) 71 15%711 ‘/}E}‘;\L
(Table 3). ol&gt ZI= “Jopdof gk
7HAE HRIARES] WA ARAES H]IL"J AT
oA Maxem®] Panavia F 2.02} RelyX Unicem®t} %
AgA o2 e AP EE Yeh itk B1gk Goraccel
5o AFAFe dAsiGtt. & Ao FARAL dAnlA
AZolA MA o] oo ’“OV—J s ot A
E7} sbdE JEAA J}é ] 5(65%) &Y
(Table 3, Figures. 4, 5), axemJJr Fotd Atololl A &

%291 1-2 pm2] ]2kt ko] A A (Figure 9).

’z}o}é‘oﬂ O3t F42 Maxem A& X% glycerol
dimethacrylate dihydrogen (GPDM)ell &J3] o] F0{=|#]
2 Maxem®| %7] pHell that #AlZ28)Ake] HE7} ¢l
A FFA GEA7E XA tiek 254 (wettability) &
FINA AHEE Oé%‘:h"’— SFATh ol Zo] M &
GPDMe] #obd& F4ske 58& 72 sl d=
Goracci 579 A7l -40}‘34 Maxcem} o} o] A2
o5 54 (superficial) o™, E2Z-] A A9} sh Ao}
Aol gk HR | AT v A ol skl £
Tl Maxem< “Jobdzte] AHo)A =3} &A &
Aol A4S o] Fo] vt AN 2 Jeh)9lEd], o|get
A= Maxem A2 84 7154 metacrylate A
7F 2ol ofs) wEA FohEo] spie] dold & #xlol
AT o7 g o2 AlgE )

2 7oA BI 29 A APREE 7.35 + 2.80
MPaE Helho] PA &3 RE 2ol Hlef A4 o= &
2 AFA=E Y Table 3), FAHAAEN S &7
ol BI w9 3PS i Aobd W uhe} g zlA]
HEZ} s e 2 Jerq (60/) o] #&=UrH Table 3,
Figure 6). o|21gt Az oldd tiat 27 24 #xl
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A ES] mAQlE A7 E HlwolA BisCem©] RelyX
Unicem Rt} A4z ve A= s Yehioln
BisCem®| 3tHHA|A 57%9] H24] sHdo] Ueistia
B 13k Mazzitelli 599 A+2zbe} I .
T3 B AT FAAAAN A A A
]

= Aol Ze’%ﬁ Eﬂ? ]17} I #AE UG (Figure 10).
A7FE A HRIAHES) ?l’& esters= otde] R4
1"451 o] 2315 9af &S a7 gt a2y BisCem?
e =] iz 94 BIS (hydroxyethyl methacry-
late) phosphated] & dotd& F2Astm, =
BisCem®| %7] pHe 2.10]th® & A4 BisCem<
ot gt v A isCemQ] AR FTE
o] pHZ Qlate] =852 Ad0] &3] g "EPA|A shio]
Fotdr AFA @A tetraethylene glycol
dimetacrylate® 3] JAFA71A] £st57] W= A
7L§41ﬂ Alo}zh,]_ BisCem<) %Z}S AbA Q] olA AR} o
71749 dental glass 3 “Fobdedl| &gt AH-97] k3ol 9
¥ ekslAl HZo] o] FojH & AR Az
ofg] ATellA] b Bezle] W ARA Azl
T Esta oy 4 aﬂroﬂ 1 Z_ S 52
ZIAHE 7ol A3 o T e JoR Hurn
O]ﬂrw 2 A7 @hloﬂ/‘t_ BE YRIAHES} B3ty
21 7kl 5-70 pm 919 F5o] Ve 7H 537 5

::4‘

=7 HHAE 7ho] kg A o] F3 e As 9l
?Q & Uitk meEbA & 7 B FEE Ui g
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