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Shear bond strength of self-etching adhesives to enamel

Graduate School of Clinical Dental Science, The Catholic University of Korea
Leem Soo Hwan, DDS,MSD, Lee Joo Hee, DDS,MSD,PHD

Purpose : The objective of this study was to compare enamel bond strengths between self-etching adhesives and acid-etching
adhesives and to investigate the effects of priming time and phosphoric acid etching prior to applications of self-etching adhesives.

Materials and Methods : The materials for self-etching adhesives were used Xeno [l and iBond, for acid-etching adhesives was
used Single Bond. Recently extracted molars were condensed into resin block and then exposed buccal surface, and specimens
were divided into seven groups and tested. 35% phosphoric acid was used for enamel etching, and Z250 was used for filling. The
data for each groups were anayzed using the Tukey multiple comparisons test at p=0.05.

Results : 1. Shear bond strength to enamel of acid-etching adhesives was higher than those of self-etching adhesives. No
significant difference was founded between the groups of self-etching adhesives(P>0.05).

2. When the priming time of self-etching adhesives was doubled, shear bond strength to enamel of Xeno [l with higher acidity
increased 53%, but no significant difference was founded in that of iBond(P>0.05).

3. When phosphoric acid etching was done prior to application of self-etching adhesives, each shear bond strengths to enamel of
Xenoll and iBond increased 95% and 55%, and Xenolll showed no significant difference in case of comparing that of acid-
etching adhesives(P>0.05).

4. Fracture modes to enamel of self-etching adhesives showed adhesive fracture, and in groups of acid-etching adhesives,
phosphoric acid etching groups, longer priming time group of Xeno[ll showed cohesive fracture.

5. Higher shear bond strength groups showed cohesive fracture, and lower shear bond strength groups showed adhesive fracture.
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ATFAEZE AFEAE HFA 9 Single
Bond(3M ESPE Dental Products, US.A)E t]%
o7 /\}»9—0},\,\,1_ _410]] /\7H5 2_75_0] X}7}t’ Al
3 A& A 2 Xenoll (DENTSPLY DeTrey
GmbH, Konstanz, Germany)% iBond(Heraeus
Kulzer, Germany)& A¥Fo2 AML&9ity zhz+
9] FF9} FAMELS Table 13} 2t}

Table 1. Bonding systems used in this study.

classification system composition

2-hydroxyethyl methacrylate (HEMA)

Water, Ethanol

Butylated hydroxy toluene (BHT)

High dispersed silicon dioxide

Nanofitiers

Phosphoric acid modified methacrylate(Pyro-EMA) pH=1.1
Mono fluoro phosphazene modifiedmethacrylate( PEM-F)
Urethane dimethacrylate (UDMA)
Camphorquinone
Ethyl-4-dimethylaminobenzoate (EPD)

UDMA

4-methacryloxyethyl-trimellitic acid (4-META) pH= 2.2
Water, Acetone

iBond | Camphorquinone

Glutaraldehyde

Stabilizer

Fillers-none

Bis-GMA

HEMA

Polyalkenaic acid copolymer

Water, Ethanol

Initiator

Xenolll

self-etching

Single

acid-etching
Bond

rnal-;d FHY MEAHZE 35% o] AL
(Ultradent product, Inc. US.A.)S AMEslH Y 3=

Ag #HASEE Z250(3M ESPE Dental

Products, US.A.) 2 AM&3}9t)
2ol o] B ALY A A B o] LA
HFAEs A BB £ 2 &3y SH7

A o}E A3
Table 29} 7t}

Table 2. Surface treatments of control and experimental groups.

e e

etching(15s), rinsing(10s), blot drying,
1 |S-E | Single Bond | adhesive apply(2 coat), gentle air dry(2-5s),
light cure(10s)
2 vl xenoll mn.( primer A&B(Bs.), apply(2f3 coat) &
wait {30s), gentle air dry(2s), light cure(10s)
3 |X-60 | Xenoli | apply & wait(60s)
etching(15s), rinsing(10s), blot drying,
4 {X-E | Xenolll | mix primer A&B(5s), appiy(2~3 coat),
gentle air dry (2s), light cure(10s)
) open single-dose, apply(3 coat)& gentle
5 |1-30 iBond ) ) )
Tubbing(30s), gentle alr dry(5~10s),lignt cure(20s)
6 |I-60 | iBond |apply & gentle rubbing(60s)
stching(15s), rinsing(10s), conventional dry
7 |IFE| iBond |(2~3s), open single-dose, apply(3 coat),
gentle air dry(5~10s), light cure(20s)

HEFOZA A4 HAA QA Single Bond
£ 35% MR 15%7}

1027 =2 AHsL o7t 53 =
3l t}& Single BondE 2
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Fracture mode
cohesive fracture
adhesive fracture
cohesive fracture
cohesive fracture
adhesive fracture
adhesive fracture
cohesive fracture

System
Single Bond
Xenolil
Xeno il
Xenolll
iBond
iBond
iBond

Code
S-E
X-30
X-60
X-E
[-30
[-60
I-E

Group

Table 4. Bond fracture mode after the test.
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group 1(S-E). group 2(X-30). group 3(X-60}.

group 4(X-E). group 5(I-30). group 6(1-60).
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Fig 1. Optical m'icroscopic images(X10) of the B A3 o)M= }\}l?_)_q&l 3l ;11-;1]91 EH}_E_Q A
fractured interfaces.
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