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— ABSTRACT

THE EFFECT OF HYBRID LAYER THICKNESS ON MICROTENSILE BOND STRENGTH
OF THREE-STEP AND SELF-ETCHING DENTIN ADHESIVE SYSTEMS

Hye-Jung Lee *, Jeong-Kil Park, Bock Hur
Depart ment of Conservative dentistry, College of Dentistry, Pusan National University

The purpose of this study was to evaluate the correlation between hybrid layer thickness and bond
strength using confocal laser scanning microscope and microtensile bond strength test of two adhesive sys-
tems.

The dentin surface of human molars, sectioned to remove the enamel from the occlusal surface. Either
Scotchbond Multi-Purpose(3M Dental Product, St. Paul, MN, U.S.A) or Clearfil SE Bond(Kuraray, Osaka,
Japan) was bonded to the surface, and covered with resin-composite. The resin-bonded teeth were serially
sliced perpendicular to the adhesive interface to measure the hybrid layer thickness by confocal laser scan-
ning microscope. The specimen were trimmed to give a bonded cross-sectional surface area of Imm?’, then
the micro-tensile bone test was performed at a crosshead speed of 1.0 mm/min. All fractured surfaces were
also observed by stereomicroscope.

There was no significant differences in bond strengths the materials(p>0.05). However, the hybrid layers
of three—step dentin adhesive system, SM, had significantly thicker than self-etching adhesive system,
CS(p€0.05). Pearson s correlation coefficient showed no correlation between hybrid layer thickness and
bond strengths(p»0.05). Bond strengths of dentin adhesive systems were not dependent on the thickness of
hybrid layer.

Key words : Hybrid layer thickness, Microtensile bond strength, Confocal laser scanning microscope
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olo] £ A¥o| = three-step total etching AoHd A
ZA Q1 Scotchbond Multi-Purpose(3M Dental
Product, St. Paul, MN, U.S.A)$} self-etching %ol
A2A 91 Clearfil SE Bond(Kuraray, Osaka, Japan) &
TEI A 2459 FAE T2 oA FARNA

Table 1. Dentin bonding system used in this study

o 2435, $I8 AN WAAIAES 243
o T30 FAS A IARES 4

B3, 2 F b RS 9Ad
B3] AReln 3 gL BAE 1A e

1. AlE M

G2l o]t B]7] ek Mg 6719 A, stet FAIE A
2319t} Aol HAAZ = three-step Aobd 2490
Scotchbond Multi-Purpose(3M Dental Product, St.
Paul, MN, U.S.A)¢} self-etching obd 3 241¢
Clearfil SE Bond(Kuraray, Osaka, Japan)& AH-31%1
3, AL Yo z2E 7-100(3M Dental Product, St.
Paul, MN, U.S.A)<& A3

BE X|o}& A4 diamond disc(Isomet, Buehler, Ltd,
U.S.A)E o]&3to] Fsto] x| a2 A As e 9
3k W dotd s wE3AAT 6719 AotE TR R
I 270e] o= EFR3AT A MA 2 Scotchbond
Multi-Purpose(3M Dental Product, St. Paul, MN,
U.S.A)E AHata, o] o primeroll& 3342421 fluo-
rescenes, adhesive resin®lE rhodamines 3718k
o & WAl 2 Clearfil SE Bond(Kuraray, Osaka,
Japan) & AH-SF 1L, prlmer‘)ﬂ fluorescenes, adhe-
sive resin®lE rhodamines #H7Fetth. A3 Adold
A Q] JH-2 Table 13} 75“3} Zyzke] ol AR A
g = #g %9 Z-100(3M Dental Product, St.
Paul, MN, U.S.A)< 10 mm =°]|2 FHs9H. T4 &
7} ol 47519 A4 diamond saws ©]-&-3t F77F

dentin bonding agent conditioner primer adhesive resin
Scotchbond 35% phosphoric HEMA,
Multi-Purpose acid polyalkenoic acid, Bis-GMA, HEMA

co—polymer, water

Clearfil SE Bond -

MDP, Bis-GMA.
MDP, HEMA HEMA,
Hydrophilic Hydrophobic
dimethacrylate, dimethacrylate,
CQ, CQ,

N, N-Diethanol

p-toluidine,

N, N-Diethanol
p-toluidine,
water Silanized colloidal

silica

492



=439 FH} three-stepZ} self-etching AOFE FHEIASl OIMIZZEZ=0f 0)A]= 22

He) Aokl 212 52k m e 5401 57H4
Aol A=A,

2. 2XH 20|X FAlsio|H nHE

Aok Zol HEgH AlHe T2 HolA FAEN A
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o cross-head speed 1.0 mm/min®lA PIAIJA A=
g 3435t 7] 55kt

4. ot 2k

=2 O

0z
=
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A A= 2 F odd AES 44 dAnd (PM-
10AK3, Olympus, Tokyo, Japan)o.2 #zslo] abd
&t 2ol LR
type A : 3ol resin adhesive Atele] AlHeAA 3}
Mol LAY 75

type B 1 ‘Fotdel resin adhesive’t 50% °lat= AF
A shdo] A A

type C : “JoFdo] resin adhesive’} 50% °1’d A€
A ool LA A%

type D : resin WellA] cohesive failure7} A& 74

type E @ Aok WellA] cohesive failureZ} T4 '&

Table 2. Thickness of hybrid layer(THL) and microten-
sile bond strength(MTBS)

adhesive THL (um) MTBS (vrs)
SM 6.13£2.63 15.94+2.78
CS 2.88+£0.94 14.62+3.21

5. £
Mg APTe ARP BERAE TF F, 4 29 &
B39 % AR RES 217} student Ttest
AHgalel BARAGL, F At Aole] JBBAE ol
BB B9 o] g3io] BT
. o7 Zat
1. &Mzl S

24 dolA FAHR A (Olympus fluoview 300,
Olympus, Tokyo, Japan)S2 343 72t Ad+d &4
9 F7= £ 29 2om, three-step ol H2HAQL
Scotchbond Multi-Purpose(3M Dental Product, St.
Paul, MN, U.S.A)(SM) #2 6.13£2.63 un |1,
self-etching etd HZ A9 Clearfil SE Bond
(Kuraray, Osaka, Japan)(CS) & 2.88+0.94 =
SAHAG. F AR 24T A= TAHLE 9
& 2ol 7} ATt (pC0.05) SM <] £49 %2 CSwel ¥
8 A EMQMJ_ ”OWM WE primere] 357+ 4
A Yebg o (Fig. 1

Zy AT nAJQAAATFEE Table 29 2o, SM
& 15.9442.78 MPa, CS & 14.62+3.21 MPa ©]
AL, F AT Alolols EAF R F3 2ho] 7} $i9
o} (p)0.05)

Table 3. Failure mode

" No. of failure pattern
adhesive
specimen A B C D E
SM 15 1 9 5 0 0
CS 11 4 4 2 0 1

type A : adhesive failure between bonding resin and
dentin

type B : mixed failure (above 50% adhesive failure)

type C : mixed failure (below 50% adhesive failure)

type D : cohesive failure in resin

type E : cohesive failure in dentin
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Fig. 1. Scotchbond Multi-Purpose (3M)
A’ Adhesive layer(rhodamine)
B; Primer layer(fluorescene)
C; Adhesive layer+Primer layer

(B)

Fig. 2. Clearfil SE Bond (Kuraray)
A’ Adhesive layer(rhodamine)
B: Primer layer(fluorescene)
C: Adhesive layer+Primer layer
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