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ABSTRACT

Effect of phosphoric acid pretreatment and w etness on

enamel bond strength of two-step self-etching system

Min, Sun-Hee
Advisor : Prof. Min, Jeong-Bum
Department of Dentistry

Graduate School, Chosun Univers

The purpose of this study was to evaluate the effect of phosphoric acid
pretreatment and primer on enamel shear bond strength of two-step
self-etching system to mosit and dry enamel.

The enamel of extracted human molars were cut mesiodistally, and 1mm
thickness of specimen was made. These specimens were ground with wet
600-grit SiC paper, and divided into six groups: The enamel surfaces of group
1 and group 2 were acid-etched, rinsed, carefully dried for 15s with compressed
air and Clearfil SE bonding resin was applied with and without Clearfil SE
primer. The enamel surfaces of group 3 and group 4 were acid—etched, rinsed,
blot dried with cotton pellets and bonding resin was applied with and without
primer. Group 5 & group 6 were dried the enamel surfaces for 15s with
compressed air or blot dried with cotton pellets, and applied Clearfil SE Bond
(Kuraray Medical Inc.,, Okayama, Japan) according to manufacturer’s
instructions. Filtek Z-250 (3M ESPE Dental Products, St. Paul, MN, USA) was
bonded to the enamel of each specimen using a Tygon tube. After storage in
tap water for 24 hours, the bonded specimens were subjected to uSBS testing
with a crosshead speed of lmm/min. The mean USBS (n=20 for each group) was

statistically compared using one-way ANOVA, Tukey HSD, and t-test at 95%

_iv_



level. Also the SEM analysis was performed for evaluation of the interface of

enamel and composite.

The results are as follows:

1. Acid etching prior to application of the self-etching primer produced higher
bond strength to enamel than self-etching priming only (p < 0.05).

2. On etched and dried enamel surfaces, application or omission of primer was
no statistically significant difference for enamel uSBS values.

3. On etched and wet enamel surfaces, application or omission of primer was no
statistically significant difference for enamel uSBS values.

4. In acid-etching groups, the hybridized enamel layer with typical penetration
of the resin into the demineralized zone was observed along the interface.
But, in non-acid-etching groups, examination of the enamel-resin interface

showed poorly defined resin tags and gaps.

In conclusion, under the conditions of this study, phosphoric acid pretreatment
of enamel surface provided higher nSBS values. And on etched and dried or
wet enamel surfaces, omission of two-step self primer did not influence

enamel-composite resin uSBS values.
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HAA = 2-9dA A7 F2 HZAQA Clearfil SE Bond (Kuraray Medical Inc.,
Okayama, Japan)ES AF&3+9 3 (Table 1), B¢z #5F Sz Filtek
7250 (3M ESPE Dental Products, St. Paul, MN, USA)S AF&39ch. H2A ¢
B2y de #5dS Y3 FFA7]E Spectrum 800 (Dentsply Caulk, Milford,
DE. USA)& AF&31 a1, 500mW/erre] 3 ZFEE o] &3t}

Table 1. The components of Clearfil SE Bond and pH of primer

Components
- - pH Manufactures
Primer Bonding agent
MDP, HEMA, water, MDP, HEMA, DMA, 50 Kuraray Medical Inc.,
DMA, initiator microfiller, initiator ' Okayama, Japan

2AE QP EW FHE dxAs} PEL 2202 AAG F, 4G A
Balgith WA WA EES A7) el Ao Fwwy
4

@otol 1 mm TS dHS A=

J

¢

SiC paper® w}al gl

Zote]l AHEL 6709 o7 EBFao 1, 2, 3, 478 Clearfil SE BondZ #
7] A 37% Qo g AAYE AlAEAAL 5, 6w A A E AdEA &
kow obF FWHY Ax 9 F& WA Zoolm o A§ B At wep 7 &

S e o] xHalsgtl (Table 2).
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Table 2. Classification of groups & bonding procedures

Groups Acid-etching Drying Primer
1 ves dry yes
2 ves dry no
3 ves wet yes
4 yes wet no
5 no dry yes
6 no wet yes
(1) 1+

2 A 2 AlH F ool e 55 AAsSH] Hste] Aof &

Holl A 2em EolR Aol A air syringe® Z3dFA 1004 156%37F A X3}

Wz gHe A835t3, 2023 WA b3 air syringe® xR
BondE W#d Tdo| L33 air syringe®Z 7FEA Eo] Hegd o FE3I
HAEE At 1 F Spectrum 8002 F 10% 7+ 3 X A3 o).
(2) 24
Clearfil SE Primer A8 ©7Al& AFst= AL A9, (DY} € $Ho=
7 2 8k A
(3) 3
2B 32 Aqe T ool e ES AR AASY wbgol: xS dAT F
Clearfil SE Primer®} BondE 4 $3}1 FZASIA
(4) 4+*
Clearfil SE Primer -8 ©AlE& Ast= 2 A9star, 3)3 93 WyHo=
) 2] st S ek
(5) 5
2 BA AAYE Al¥YE A 21 HEE XHS MEHT T oair syringe® X
sttt 71 & Clearfil SE Primer$} BondE #83 § FZALsH3th
(6) 64

AR AANE AASA @3 4Fd BUe AAF F ogol ot 22 Wy

=
2 A AT Aol FHS FATEAT. Clearfil SE Primer®t BondE 2 &3
T FxzAE
Zb Ao Wegd 1d 259 E AEstel WA 0.7 mm, o] 1 mme Tygon tube



(Saint Gobain performance Plastic Co.,, USA)E Y X A7l Z Filtek Z250 A2
shade® =23} Spectrum 8002 2 40% 3t F=XAsHY

2) MAAG 287w ZA

No. 15 blade (Paragon, Sheffield, England)& ©]-83}¢] Filtek Z250% 43 3l
i+ Tygon tubeE A AsFATE Z+ AJH S A %39 Cyanoacrylate 3 2 A= A 2H%
AAF AR H =3 & universal testing machine (EZ test, Shimadzu Co., Kyoto,
Japan) 9] jigoll aAgstdvh Ao nA Fojof shio E3# el 0.3 mm 7719
A8 HAL (Tomy International Inc., Tokyo, Japan)& #H3stA A, B3
o] Wiatd oA HAdd w7px B9 1.0 mme crosshead speed® A3t F S
Zbakdtk. A€ A4 Ao mAldd 2R EE MPaz 46t

3) FARH A @v A (FE-SEM) ##

FAPAAL drd AES 98 fe TdE Yo 4 1Y AHS

A Aetar, A AW #FS Hs wgHed FAo] HA Awsiith AdE A
A2 stubeol F#ska 12 KV A
stttk Bstelde W ##E& FE-SEM (S-4700: Hitachi High Technologies
Co., Tokyo, Japan) 43Fo] 1000u) 2k 50000 9] wj&= s
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4) FAEH
24 e Hat mAdd 29 gel va R FoAd HFE A one-way
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ANOVA7Z} o] &5 ov, A5 4 2 Tukey HSD AA S o] &3kt



1 MAAG 2=
Zb Adae] mAdG AgAEe] Ay 2FHAE Table 3o YAt Q1AL
AA g ool wat Hrh d9S w 37% Qe E AAYS AFT 12946 +
6.25 MPa), 2(26.20 + 7.23 MPa), 3:-(25.06 + 3.70 MPa), 47(25.31 + 6.21 MPa)
& QA AAYE AdgetA Fe 57(21.98 + 601 MPa), 67(22.01 + 657 MPa)
Hoh v A A= o A UEtE T o] FelAE 22 et e 19
< 5 Bt FATgACE FY5tA ¢ =& vAde AFAEE YEHer (o

H
< 0.05), 37 67 Byt ¥ < 23 gs HEudAR SASHes ol A

o @A vehou fo@ Aol 919t (Table 3)
Axe WERdA Zejoln] 44 E7E BANE W, ZolvE A& 130

ol At (p > 0.05).

Table 3. Mean microshear bond strength (MPa) of each group and

statistical analysis

No. of
Group uSBS(mean + S.D.) .
Specimens
13 2946 + 6.85° 20
25t 26.20 + 7.23% 20
3 26.06 + 3.70° 20
45+ 2531 + 6.21* 20
5+ 2198 + 6.01° 20
65 22.00 + 657> 20

Superscripts of the other letter indicate values of statistically significant difference by Tukey

HSD (p < 0.05)
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Figure 1. FE-SEM photograph illustrating the resin/enamel interface of the
groups (left: x1000, right: x5000)
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