LHBIA| BHE SIS Vol 25, No. 2, 2000

i

=5]
r a
1o
mj>
E{)]
F

rir
!
P
AN |
0z
o
[}
1IN
ic]
=2
a
Ral
rir
(1%
ook

— ABSTRACT

EFFECTS OF DENTIN SURFACE WETNESS OR DESICCATION
AFTER ACID ETCHING ON DENTIN BONDING

Won-Kyung Yang, Hyuk-Choon Kwon, Ho-Hyun Son
Department of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this in vitro study was to evaluate dentin bonding by two different dentin bonding sys-
tems(DBS) using acetone based primer or adhesive (All Bond 2(AB2), One Step(OS)] when they were
applied by wet or dry bonding technique. Morphology of resin-dentin interface and hybrid layer
thickness(HLT) were investigated using Confocal Laser Scanning Microscope(CLSM) and compared to
shear bond strength(SBS).

72 extracted sound human molars were randomly divided into 4 groups of 18 teeth each - Group 1.(AW);
AB2 by wet bonding, Group 2(AD): AB2 by dry bonding, Group 3.(0W): OS by wet bonding, Group
4.(0D); OS by dry bonding. In 6 teeth of each group, notch-shaped class V cavities(depth 2mm) were pre-
pared on buccal and lingual surface at the cementoenamel juction(12 cavities per group). To obtain color
contrast in CLSM observation, bonding resins of each DBS were mixed with rhodamine B and primer of
AB2 was mixed with sodium fluorescein. Prepared teeth of each group were treated with AB2, OS, respec-
tively according to the manufacturer s instructions except for dentin surface moisture treatment after acid
etching. In group 1 and 3, after acid etching, excess water was removed with wet tissue(Kimwipes), leaving
consistently shiny, visibly hydrated dentin surface. In group 2 and 4, dentin surface was dried for 10 sec-
onds at 1 inch distance. The treated teeth were then packed with composite resin (&litefil) and light-cured.
12 microscopic samples(60~80un thickness) of each group were obtained after longitudinal section and
grinding(Exakt cutting and grinding system). Morphological investigation of resin-dentin interface and
HLT measurement using CLSM were done.

For measurement of SBS, remaining 12 teeth of each group were flattened occlusally to remove all enam-
el and grinded to 500 grit SiC(Pedemet Specimen Preparation Equipment). After applying DBS on the
exposed dentin surface, composite resin was applied in the shape of cylinder, which has bmm diameter,
1.5mm thickness, and light cured. SBS was measured using Instron with a crosshead speed of 0.5mm/min.

It was concluded as follows,

1. HLT of AW(mean: 2.59um) was thicker than any other group, and followed by AD, OW, OD in
descending order(mean: 2.37, 2.28, 1.92um). Only OD had statistically significant differences(p<0.05)
to AW and AD.

2. There were intimate contact of resin and dentin at the interface in wet bonding groups, but gaps or
irregular interfaces were observed in dry bonding groups.

3. The length, diameter, density of resin tags were various even in the same group without significant dif-
ferences between groups and lots of adhesive lateral branches were observed.

4. There were no statistically significant difference of SBS between AB2 and OS, but SBS of wet
bonding groups were significantly higher(p<0.05) than dry bonding groups.

5. There were no consistent relationships between HLT and SBS.

Key Words : Wet bonding, Hybrid layer thickness, Shear bond strength, CLSM
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BEASAT. 2 A FAENAE BS99 93 o
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Aldrich Co., USA)E, #5¢& A2 Alitefil
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@ Al 1% : All Bond 2, Wet bonding(AW)

Zt Mokl g, A 9FE Uni-Ftch(32% phosphoric
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Table 1. Dentin Bonding Systems used in this study

MEAE MO TEY £8 EE 2T} HOKE BE DIRE 2E

=

@ A 27 : All Bond 2, Dry bonding(AD)
BE IS A 15H T AT E FA T Aold
HHS & 1 inchAZdA 4= 3712 1027 A
primer¢} A2 #71& 28314

@ A 32 : One Step, Wet bonding(OW)

7} 2)ote] @ AW oS Uni-EtchZ 15%3F AH4) 6}
2 1027 $AE 3 HEke] SROh wet tlssuei A A8k
%At Rhodamine B+ £3€ M2 #7238 A4 7Y
A Exet3 1027 2AAHA A2 o 1027 %
ZA} &5}, Brushdl B2 A2 8
A A2A7 F F5E 59 9

ot

A 3 5
& 353 324 o
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@ A 43 : One Step, Dry bonding(OD)
ARl gl A B Aot WS 9 1inch AZA 10

27 AN AL A9slae A 3T LA A st
ek,

o] W AEH A BA 2A9 7 —t— BEEAA
(Radiometer, Demetron Research A)Z EFA

550-600mW /crz] 9ol & <13 } ‘3}

FBY XolE A4 clear resind] W& & FHH
4 T8 FHe g, 439 5 T4t shvke] 49
M B5F FAHEE X o} A& HaP3A diamond saw
2 At th(Exakt Cutting-Grinding system, Exakt
Apparatebau, Norderstedt, Germany). ©]9} Zo] o]
A 150~200m 572 BHE F43to Avlr]elA SiC
grit 800714 Awlate] 60~80um FAH< dn| A4 A|HE
AzstEnt, @nl7 #E A7 AlHE P Eaes
o T2 dolA FAF @nA(Carl Zeiss, LSM 410,
Germany) 2.2 “Fold &7 AdS #dstz, JopA o]
Aol oz Add Boa EAZe] $HL 243

Products Components Composition  Meanufacturer
Etchant 32% phosphoric acid
All Bond 2 Primer A 2% NTG-GMA .
Bisco, Inc.,
(AB2) Primer B 16% BPDM
Itasca, IL,
Bonding resin Bis-GMA, UDMA, HEMA U S A
One Step Etchant 32% phosphoric acid T
(08) Bonding resin Bis-GMA, HEMA, BPDM, acetone

NTG-GMA = N-tolyglycine-glycidyl methacrylate
BPDM = Bisphenyl dimethacrylate

Bis-GMA = Bisphenol-A glycidyl methacrylate
UDMA = Urethane dimethacrylate

HEMA = Hydroxyethyl methacrylate
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Table 3. Shear Bond Strength(MPa) of each group
(Mean£3D, n=12)

Table 2. Thickness(un) of hybrid layer (Mean+SD n=12) .. A g
Gmups AW AD oW 0b Mean+SD
Mean=SDlm) 2594047 2372045 228£053 192+0.29 (pa)  (D08T421 991315 15294420 9.74£328
4 25
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1 5L £
0 Lobi | i 0 L
AW AD ow OD AW AD ow OD

Fig. 1. Hybrid Layer Thickness
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Fig. 2. Shear Bond Strength
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CLSM morphology of Resin-Dentin interface of each experimental group (630 X2 magnification).
‘C" and "D’ in all of the figures denote composite resin and dentin, respectively.

Fig. 1A. Fluorescent image of group 1(AB2 by wet bonding). The primer, mixed with sodium

Fig.
Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.

Fig.
Fig.
Fig.

1B.

1C.

1D.
2A.

2B.
2C.
2D.
3A.

3B.
3C.
4A.

4B.
4C.

fluorescein, has infiltrated to the demineralized intertubular dentin and dentinal tubules,
lateral branches.

Fluorescent image of group 1. The bonding resin, mixed with rhodamine B has infiltrated
to the dentin, forming hybrid layer and resin tags(RT).

Transmitted image of group 1, showing hybrid layer, dentinal tubules, lateral branches and
intimate contact of resin-dentin.

Overlay image of 1A, 1B, 1C. Well-defined hybrid layer(HL) and resin tags are visible.
Fluorescent(fluorescein) image of group 2(AB2 by dry bonding). Irregular resin-dentin
interface and gap formation can be observed.

Fluorescent(rhodamine) image of group 2. Poorly infiltrated, hybridoid layer is visible.
Transmitted image of group 2.

Overlay image of 2A, 2B, 2C.

Fluorescent image of group 3(0OS by wet bonding). The bonding resin, mixed with
rhodamine B has infiltrated to the dentin, forming well-defined hybrid layer and intimate
resin-dentin contact.

Transmitted image of group 3.

Overlay image of 3A, 3B, showing well-defined hybrid layer(HL).

Fluorescent image of group 4(OS by dry bonding). Poorly infiltrated hybridoid layer and

gap formation can be observed. But intratubular resin infiltration has not been
compromised.

Transmitted image of group 4.

Overlay image of 4A, 4B, showing hybridoid layer(H').

Fluorescent image of resin-dentin interface of OS, showing numerous adhesive lateral
branches(S).
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