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ABSTRACT

IN VITRO MICRO-SHEAR BOND STRENGTH OF FIVE COMPOSITE RESINS
TO DENTIN WITH FIVE DIFFERENT DENTIN ADHESIVES

Jin-Ho Chung, Byoung-Duck Roh*
Department of Conservative Dentistry, College of Dentistry, Youseir University

The purpose of this study was to compare and to evaluate the combination use of 5 kinds of dentin adhe-
sive systems and 5 kinds of composite resins using micro-shear bond test. Five adhesive systems (Prime &
Bond NT (PBN), Onecoat bond (OC), Excite (EX), Syntac (SY), Clearfil SE bond (CS)) and five composite
resins (Spectrum (SP), Synergy Compact (SC), Tetric Ceram (TC), Clearfil AP-X (CA), Z100 (Z1)) were
used for this study (5 X 5 = 25group, n = 14/group). The slices of horizontally sectioned human tooth
were bonded with each bonding system and each composite resin, and tested by a micro-shear bond
strength test. These results were analyzed statistically. The mean micro—shear bond strength of dentin
adhesive systems were in order of CS (22.642 MPa), SY (18.368 MPa), EX (14.599 MPa), OC (13.702
MPa), PBN (12.762 MPa). The mean bond strength of self-etching primer system group (CS, SY) in
dentin was higher than that of self-priming adhesive system groups (PBN, EX, OC) significantly (P€0.05).
The mean bond strength of composite resins was in order of SP (19.008 MPa), CA (17.532 MPa), SC
(15.787 MPa), TC (15.068 MPa), Z1 (14.678 MPa). Micro-shear bond strength of SP was stronger than
those of other composite resins significantly (P € 0.05). And those of TC and Z1 were weaker than other
composite resins significantly (P { 0.05). No difference was found in micro-shear bond strength of compos-
ite resin in self-etching primer adhesive system groups (CS, SY) statistically. However, there was signifi-
cant difference of micro-shear bond strength of composite resin groups in self-priming adhesive systems
group (PBN, EX, OC). The combination of composite resin and dentin adhesive system recommended by
manufacturer did not represent positive correlation. It didn t seem to be a significant factor. (J Kor Acad
Cons Dent 29(4):353-364, 2004)

Key words : Micro-shear bond strength, Dentin adhesive system, Composite resin, Self-etching primer
adhesive system, Self-priming adhesive system
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Table 1. Dentin adhesive systems

Type Product Composition Code Manufacturer Batch No.
_ Priming resin : PENTA, UDMA, resin R5-62-1, Dentsply,
Prime & T-resin, D-resin, nanofiller, initiator, stabilizer, PBN  De Trey, Konstanz, 109000677
Bond NT . .
acetone, cetylaminehydrofluoride Germany
self-priming HEMA, Hydroxypropylmethacrylate, Glycerol Colten
adhesive Onecoat dimethacrylate, Polyalkenoate methacrylized 0oC /Whaledent, KJ724
system bond UDMA amorphous silica Konstanz, Germany
_ HEMA, dimethacrylate, phosphonic acid acrylate, Vivadent.
Excite highly dispersed siliconn dioxide, alcohol EX Schaan, D65300
Liechtenstein
Syntac polyethylene glycol dimethacrylate,
. L . . D06621
primer  maleic acid, ketone in an aqueous solution ]
Syntac polyethylene glycol dimethacrylate Vivadent.
Syntac Y yery ’ SY Schaan D11936
adhesive glutaraldehyde in an aqueous solution ) "
Bis-GMA wt, 60%. Liechtenstein -
. Heliobond 9
self-etching TEGDMA wt. 40%
primer 10-MDP, HEMA,
adhesive Primer Hydrophilic dimethacrylate, 00258A
system dI-Camphoroquinone, Kuraray,
Clearfil N,N-Diethanol-p-toluidine CS Okayama,
SE bond 10-MDP, Bis-GMA ,HEMA Japan
Bond Hydrophilic dimethacrylate, 00292A

dlI-Camphoroquinone,
N,N-Diethanol-p-toluidine

Table2. Composite resins
Product %of filler Composition code Manufacturer Batch No.
Bis-GMA-adduct, BissTEMA, TEGDMA,

o photoinitiator, stabilizer, Dentsply,
Spectrum - 57vol’% bariumaluminumborosilicate ( { 1um) P De Trey, Konstanz, 00336
highly dispersed silicondioxide (0.04um) Germany
matrix : Bis-GMA,UDMA TEGDMA
(20.2%wt)
. filler : barium glass, y‘tt‘erbium trifluoride, Vivadent,
Tetric 60vol% .Ba—AlTFluorosﬂl.c.ate glass: e Schaan, D609 1
Ceram highly dispersed silicon dioxide Liechtenstein
spheroid mixed oxide
additional contents
: catalyst, stabilizer,pigment (0.8%)
Synergy Bis-GMA, BisEMA, TEGDMA, Colten
Compact 59vol% silanized strontium glass, silanized SC /Whaledent, LE023
barium glass, amorphous silica Konstanz, Germany
Cleafil Kuraray,
AP-X - unknown CA Okayama, 679BC
Japan
2100 66l Rl awcona/sifies 0017508 g o 20010829
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Figure 1. Tooth slice and specimen hole.

Table 3. Experimental groups

Composite resin

Spectrum  Synergy compact Tetric Ceram Clearfil AP-X 7100
Adhesive System
Prime & Bond NT PBN-SPT PBN-SCw PBN-TCZ PBN-CA* PBN-Z1
Onecoat bond OC-SP+ 0C-SC& OC-TCH OC-CAT OC-Z1+
Excite EX-SP& EX-SCT EX-TC& EX-CAT EX-Z1
Syntac SY-SP# SY-SCT SY-TCZ SY-CAT SY-Z1&
Clearfil SE bond CS-SP CS-SCw CS-TCx CS-CA%* CS-Z1¢
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Figure 2. Wire-loop method (EZ test, Shimadzu,
Japan).

Table 4. Overall view of micro-shear bond strength (M)

o
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Figure 3. Micro-shear bond strength of dentin adhesive

systems.

EEE I 3

: statistical significance

Synergy

Spectrum Tetric Ceram  Clearfil AP-X 7100 Mean
Compact

Prime & Bond NT 16.0 £ 6.6 11.7 £ 3.0 115 £ 2.7 151 +£6.3 94t 4.1 12.8
Onecoat bond 184+ 54 13.7 £ 6.6 11.2 £ 3.0 132+ 56 121+ 54 13.7
Excite 16.0 £ 3.8 140+ 73 134 + 47 179+ 52 11.7 £ 5.3 14.6
Syntac 208 £ 7.1 176 £ 6.2 170 + 82 19.0 + 8.5 174 + 3.6 184
Clearfil SE bond 239 £ 86 220+6.5 221+17.0 224+ 88 228 £9.6 22.6

Mean 19.0 15.8 15.1 17.5 14.7
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Figure 4. Micro-shear bond strength of composite resins
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Figure 6. Micro-shear bond strength of dentin adhesive

system in each composite resin.
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PBN-SP PBN-SC PBN-Z1

Figure 7. SEM observations of fracture site of Prime and Bond NT group.

EX-Z1 OC-TC 0C-8C

Figure 8. SEM observations of fracture site of Excite and Onecoat bond group.

SY-SP SY-EX

Figure 9. SEM observations of fracture site of Syntac group.
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A B2 AR E Yt (Figure 3). ©] 485 &
2 2, Aot AFAEE self-etching primer
adhesive system T°] self-priming adhesive system
Ho o 52 AR AZd.

Sano E9& 1_4 /kl-sl o 55].0:1 F}:g} ].;d,] %—_0] ul
& adhesive resino| %344 Ec>}0:1 EARF W
nanometer Z7]9| ~‘—7]'°i A3 vAFER <Qlatd
nanoleakage®”7} A7tk 1 39Tt 19 AFoA HAG
o g3d Agold g Bl w983 hydroxy apatite%t
@?&“‘3"1 9] }04 TUI AFHEE olF] Y ¢
7+ B estrha Agtst
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=
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Figure 11. Comparison of fracture pattern of self-etching
primer adhesive system and self-priming adhesive system.
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Atk = Ehck e &Y e FES nddY &
7, BAAg bR A, B9 FHoE U fAT E
s 63*&6 £ A olgEol sivta olopr] sha 9l

A, self-priming adhesive systeme €29 S#HEL
A B dold WY 34 o fel w2 At A9,
o] AL B3] H4] self-etching primer adhesive
systemo| 327} 7= A =it

B ¥ % self-etching primer adhesive system?!
CS7} 7V 43 A¥E = YehlidlT). o3& 2 self-
etching primer adhesive system?! SY9I= 24 U&=
abol g B B8] dold F&A ¢ PBN, EX, OC
7t ol PBNo| 744 @& AgREs uehich a9y,
EAA FAAE HolA] gskt}. Li 7 oahd FAA}
] 2 & nanoleakage® W& A%, PBNS 1 49
o AHE-E T2 Adobd HAA o vlg) & o] £4F A
Zo A& Yeh Pz &, Aol A2 AFE B
g Rog Bty st Table 1014 2 Aol A 2A|
o 248 BW, 9Y87] Aold HEAA F PBN Fhol
HEMA W4l PENTAE AH-3t3lth. Finger®t Fritz® =
UDMASH HEMAE acetone¥} #48 7% Hadg 4
ofdo A &HAolgtn Fatu ck. 22k, PENTA7}
HEMA®l HsiA o E#Aolghs $Aw Hisha] ¥2
o, o|Zlo] B u|A-Hek A3 e} o] gleAl= Y
S ATE B Aot

FAAER A S Bot] B s Hlwakd self-
etching primer adhesive system¥ self-priming adhe-
sive system-= T2 < JebdTh Figure 112 5%
2 SP-SYSt A¢e SY-PBNe| o v g AR
o|t},

SY-SPTE B4 SHAEA m, ot BAA| 33

Figure 12. Dentinal tubule orifices of
fracture site(OC-TC).



4394 o2 2= 9 4 A% ¢ 5 Aoy, 3
opdl#e] Y7ol gl fd BRI
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EgE0 e 7T & Ao a3, W] PBN-
SP#9| TR A= JotAldo] HwA Bs #aEn
ot HAA F97t vz Aot EW elA mHE
REEF3

ojAL& self priming adhesive system?l OColA %=
TEAYU 840lt), Figure 129014 B9 resin tagZl H-2
A AR Aok Al dof sl A2 = & sl 2,

X

|42 Zdotd R9le Hlwd RFEYE 895 o|FE Zo
Hol ol 27} 7j o] 28 Ae & 4 vt
o|A o Z Ko} 27} 4HA Aol HAA L & ¢ Agold

o tigt st o] w32 FAH &+ st

Z1zte] Y AzA} AETY AR EI} el e
e el =2t azle] ZHA Y 84971 ddshe Aol
o|H Ao =Aolth FUAZA AF AHEA FAA
FIA JA =2 vA-AE ZFREE e AL Aol
2 J2ZA] Zol4 = PBN-SP (Dentsply) o]z, 23 g
Ao M= CA-CS (Kuraray) #o|glth. v 01 H 2
AM= 7z Aol HAA (Figure 4)F 37 (Figure
6)TAAM FY AZAF A FE2LY ZFo] BAACRE FoA
de 235 JehhA £k 220, PBN-SP, CA-
CS wto] FUAL Al Fel tig S04 ZFHEE Z2tu vt
1 Holop & A7t 3k nle] AT}, ze|u, a¥ckn
Hrldle =84 ZA7} oAl Eelvh. divkeid, ojd A
gof| A AT AT = Aol HAA g 53
#lo] FAHCRE £AM3HE W, 44 &L 71X 1 3
th &, PBN o| Aok HHA FolA 7P 22 wA-A
G AR EE ‘/}E}‘—H‘C TN B8, I 7oA SP
ko] 23olA M & 2HE JERE A2 SPe] 53
A oA 7 =& (P € 0.05) PlA-Hg AFA=E
ez 917 wiiFelgdtn B 4 it} (Figure 5). vzt
2|2 o] Ago] ALgE BE B zae] Agtes CS7}
o A A A mA-AY A3 EE vela 9l
7] HFel CA-CS To| 71 &2 nA-He AFAEE
UEeRd Aot @% TUA ALY Aobd HEA o B
#Zs AHEshE Aol YA Aol glo] Holof, o|A
o] mAl-HT Al v|xle AFALA 2471 opd A
ojtt,

SYE Variolink II (Vivadent)$} &7 7t E&2]
Aol o] 853 gith o] A4E A AHEE ez 2
FAE FAA K7 VEREA] ko Azl A
ultrasonic cementationd] &3tz Y& TC/t 23] &
gzte fdey, Mg #e S 2o}, Ultrasonic
cementationA] YA B EY A AL AEQ TCTHS A

$alok i o4 2 o) Bl

;

hu

p

u:Zi

B3
H
-

Agel AHE Bl 7l 294 o4 e
Ztol7F YERETE SP (19.0 wn)ol freAUA 71 B
2 ez, 713 TC7F 94 A B 32 UER
o} (P € 0.05). Miyazaki 5¥2 19 AgojA Eggze]
fillere] #ao] A¥A=ol J32 vld AHojztn 3}011—,}
oA HHUXY FHFEFH| AFUTE AsAlY
ojgh= AZolA 71Q1g Aoltt. AZALY] AE “%W"ﬂ
WE fillerd F& (Table 2) 57vol%A 66vol%7HA|
theksit), shAI R, 938 fillerd ko] 57vol% <
Spectrum®] 66vol%9 Z100Eth 84 73a A¢h=s
vebdth HnA e 2RFEE YUY Clearfil
AP-XT A|ZAF AHE A Al Aol HAlEo] oA 9%t
o 2= AT v A e fillerd T ¥ oh
thekgt EA4do] AR §lg Aolth. oy, Alguitt
oMde Ztx glon, aRlo] wA-AY AFAT] I
oA Aoz YHEc)

BE E3RA dgle] CS7t BAF R 94 o
| VY & A= E g Yo 28n, O 98 24
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J5& Hol F3 3t} Self-priming adhesive system?!
EX, OC, PBN $£ "wet bonding’ €422 &o} s},
o)A Aobd Y Fo RISEE 1 T ¥
7817 93S i ¥}, Self-etching primer adhesive
system< Btk 219 SH T AA 4L e AFo
2 99A glon olzlo] o (A HAHE o e 5 9l
A He A 2o siAR self—etchmg primer adhesive
system ol dig & APATAE EFEa, o}
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o 2 dy @47} look & Aolt,
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He o 2

1 gotd AFAAY vA-Ad 2FAee Clearfil SE
bond, Syntac, Excite, Onecoat bond, Prime and
Bond NT¢ &M92™, self-etching primer adhe-
sive system©] self-priming adhesive systeme] H]3}
EAACE §93 QA w2 AFHAEE YT (P <
0.05).

2. 579 viA-Ad A8 == Spectrum, Clearfil
AP-X, Synergy Compact, Tetric Ceram, Z1002] &
ME Uehlen, spectrume] BAALRE o3t A
7 =& $£AE Jehl L, Tetric Ceram¥} Z1000]
@2 F£AE EH (P (0.05).

3. Self-etching primer adhesive systemw<! Clearfil
SE bond®} Syntace ©] A @] AHS-H ojuf gt £t
A7 AGHTole TAF FA7 g (P )
0.05).

4. Self-priming adhesive system <! Excite, Onecoat
bond, Prime and Bond NT ollX+ S xze] 2
TN TAA FA4Y e Aol BAT (P (
0.05), o] AL AH4d Egexlo wet 2 2ZA=E
vebdlon] ARz AlE A wE A A
4 YA ekttt

A9 27z & o, Zobd HEA Y e AHEA|

Y Az ol HAA ¢ BRI S AHeSte AL

nA-AG AT FEFE 71X BFAY 847 oy
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