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—Abstract

AN EXPERIMENTAL STUDY ON THE SHEAR BOND STRENGTHS OF
COMPOSITE RESIN TO AIR-ABRADED ENAMEL AND DENTIN

Jae-Ho Shin, D.D.S., Ki-Taeg Jang, D.D.S., M.S.D. Ph.D.,
Se-Hyun Hahn, D.D.S. M.S.D. Ph.D.

Dept. of Pediatric Dentistry, College of Dentistry, Seoul National University

According to extensive use of composite resin which have superior esthetic property,
every effort on improving bonding strength between a tooth and composite resin has been
continued. Acid etching technique is a method that micro-etches the tooth surface which
provides bonding with composite resin possible. Recently, there were several reports that
mechanical treatment obtained from air-abrasion can provide similar bonding strength with
acid etching technique. So, this experimental study was designed to compare the shear
bonding strength between using air-abrasion technique and using acid etching technique.

Initially, bovine teeth were divided into enamel and dentin experimental groups. Respecti-
vely each group was categorized into three subgroups. One subgroup was acid etched with
35% phosphoric acid, then bonded with composite resin. The other subgroup was air-abraded
with 50um AlQ; particles sprayed with 160psi air pressure using air abrasion unit(KCP—
1000, AD.T., USA), and composite resin was bonded. In another subgroup, composite
resin was bonded after acid etching following air-abrasion. So, enamel experimental groups
were made of E1(acid etched only), E2(air-abraded only), E3(acid etched following air-
abraded), and dentin experimental groups were made of D1(acid etched only), D2(air-
abraded only), D3(acid etched following air-abraded). Each subgroup had 10 specimens.
Dentin bonding system(Scotchbond Multi-purpose, 3M Co., U.S.A.) and composite resin(Z—
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The following results were obtained :

100, 3M Co., U.S.A.) were applied on treated surface using 5mm diameter gelatin capsule
as manufacturer’s direction. After 1200 times thermocycling between 5C and 55C, shear
bond strength was measured in 5mm/min crosshead speed with Instron(Instron Co., US.A.),
and also treated enamel and dentin were observed with SEM(JEOL Co., Japan).

1. In the enamel experimental groups, acid etched following air-abraded group had highest
shear bond strength, but there was no significant difference compared to acid etched
group. Air-abraded only group had lowest shear bond strength, and there was significant
difference compared to the rest of groups.

2. In the dentin experimental groups, acid etched following air-abraded group had highest
shear bond strength, but there was no significant difference compared to acid etched
group. Air-abraded only group had lowest shear bond strength, and there was significant
difference compared to the rest of groups.

3. In the SEM study, air-abraded enamel and dentin had irregular and rough surfaces.

Key words . shear bond strength, acid etching, air-abrasion.
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3) AVARAE 23 9 AN

Resin capsule©] F-2g A|H-L 5T} 55C
A 3029 dwell time2 2 12003} thermocy-
clingdt2(F73714 K178, Japan) H=xAZ
5, HEAFAE71(Model 6022, Instron Co.,
U.S.A)Z head speed 5mm/minol|A] 92
FA=E ZAH3ANYG. 23Y AGAYR ==
Zt 3+l one-way ANOVA S} Scheffe’s multi-
ple range test2 FAAH #FHE HEFIAR
o}
4) FA AAHo R B3
Z+ 2% 2719 A EE o THEo] Table 19
w2t FHUAE 313 o) FHEF F, FAL
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Table 1. Experimental group

I, d3dH

1. MoEsdz

Zk Al AGAJATE MPa 99 =
A3, E273 D2FAA zHz 17]9)
o] thermocyclingZol &= et

Ao i3t ZEA =+ air-abrasion ¥
ATl 22.2MPa2 7HE ko, AR
AT (22. 1IMPa) #¢] £2& Aol A (p
>0.05). Air-abrasion¥t A3 o A}
%7} 4. 1IMPaZ 7Hg Wgto o, AR 73} ajr-
abrasion ¥ AFE-AF F-2) & o7 AU
(p<0.05).

Joldol 3 AFPA LT air-abrasion F
AHE-2)7te] 18.8MPa® 7H ko), Aby
4 7(16.8MPa) 9] 98 Aol ARAHp
>0.05). Air-abrasion?+ A3 o ALF
%7} 5.7MPaE 7V} Wt ow, 524 air-
abrasion ¥ AHF-A1F# {9 o)t ATt
(p<0.05)(Table 23=).

=
=

Al

2, AL MXEHOIE 2=
Hahae X600, X12009) wi& 2, Arolr e
X300, X6009] vj&=2 #HFsIATL.

E17 {2 9ol 4o o3 H2Ho &
FT27t BEEL LA e
HEgaFo] HARIE €3 5= Silvers-
tone®] A2¥ AP} FASHA Y
el oh(Fig. 1, 2).

Group Surface conditioning
El acid etch+adhesive+composite resin
E2 air abrasion+adhesive+composite resin
E3 air abrasion+acid etch+adhesive+composite resin
D1 acid etch+ primer+ adhesive+composite resin
D2 air abrasion+ primer+adhesive+composite resin
D3 air abrasion+acid etch4primer+adhesive+composite resin

E ! Enamel speciman.
D ! Dentin speciman.
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Table 2. Shear bond strength(unit : Mpa)

E1 E2 E3 D1 D2 D3
1 27.90 7.40 29.11 10.08 0.74 20.24
2 18.31 7.14 18.98 19.30 11.96 14.20
3 27.17 3.94 26.13 22.05 11.13 15.05
4 21.84 0.99 18.68 21.93 4.82 18.15
5 21.51 4.64 18.52 2248 4.74 27.66
6 18.31 2.12 22.32 11.83 3.96 16.11
7 18.66 0.74 22.14 1248 713 16.83
8 28.60 4.25 23.82 17.02 5.82 17.69
9 16.96 5.27 23.52 16.15 111 17.85
10 21.74 - 19.01 9.31 - 23.75
Mean(SD) | 22.1(43) | 4.1(24) | 222(36) | 16.3(5.1) 5.7(3.9) 18.8(4.1)
E2 vs ELE3 (p<0.05)
D2 vs D1,D3 (p<<0.05)

E27 © tell o3 Hagd gdo] ByHsin BF3td zHoln AAeE HFA EHA 7
AR 82 E& YR, HgaF: A & ©Eo HJ9 PAFAZE 23
= W‘EM aston Qzte] < Ho g o]Fojit}, v old WHFA ] wAE
A Aoz Hole F2-8 el AT HHAE Wilaw, y¥IEd 39y &
(Fig.3, 4). & ST AP K o] Kot} 71AH AjE

E37 | &5t io} At BEFAS BeS ol R EE dt). o]FA ATt XolE H4
Hao, E9Esin *4% 53 aF AA R 71AA FAFHE ded sty
TF27F o XA Yo A3 air-abrasionS YA LFANIRE B3 =)o}
ZE E1—35U:} o 47t 7 deHE EHS AZA gozxa FAHYE AA H
Yell ok, aFTR7 Ao =49, air-abrasion®] E83%3d +AHE o9

9 58S L%Ehﬁait}(mg.s, 6).

D abe] eja) RAEo] @3d Aol AEH
3 Agollael Aol B2 ITHFig.
7, 8).

PAAReE ANT BRAT e
Bl on T 379 $HEo] e}

ok Aol #e =E4 #ARHJY
(Fig.9, 10).

D37 238 AoladE o] BALJT Ao}
Al Mae gEe o3l H27]9
TEol #EH AT (Fig. 11, 12).

N, &2 % Tt
gl Hapda Bk Aty Har)ae
iy & AYgEo] gled, ig3e 1x g
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Explanation of Figures

Fig. 1 Acid etched enamel surface(X600)

Fig. 2 Acid etched enamel surface(X1200)

Fig. 3 Air-abraded enamel surface(X600)

Fig. 4 Air-abraded enamel surface(X1200)

Fig. 5 Acid etched enamel surface following air-abraded(X600)
Fig. 6 Acid etched enamel surface following air-abraded( X 1200)
Fig. 7 Acid etched dentin surface(X300)

Fig. 8 Acid etched dentin surface(X600)

Fig. 9 Air-abraded dentin surface(X300)

Fig. 10 Air-abraded dentin surface( X 600)

Fig. 11 Acid etched dentin surface following air-abraded( X 300)
Fig. 12 Acid etched dentin surface following air-abraded( X 600)
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