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Effect of dentin surface roughness on the bond strength of
a self—etch adhesive
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ABSTRACT

Effect of dentin surface roughness on the bond strength of
a self—etch adhesive

Young—Gon Lee, D.D.S., M.S.D.
Advisor : Young—Gon Cho, D.D.S., M.S.D., Ph.D.

Department of Dentistry, Graduate School, Chosun University

The purpose of this study was to compare the microshear bond strength of a
self-etching primer adhesive to dentin prepared with different diamond points,
carbide burs and SiC papers, and also to determine which SiC paper yield similar
strength to that of dentinal surface prepared with points or burs.

Fifty-six human molar were sectioned to expose the occlusal dentinal surfaces of
crowns with Isomet Low Speed Saw and slabs of 1.2 mm thick were made.

Dentinal surfaces were removed with three diamond points, two carbide burs, and
three SiC papers. They were divided into one of eight equal groups (n=7): Group 1:
standard diamond point(TF-12), Group 2: fine diamond point (TF-12F), Group
3: extrafine diamond point (TF-12EF), Group 4: plain—cut carbide bur (no.
245), Group 5: cross—cut carbide bur (no. 557), Group 6 : P 120-grade SiC
paper, Group 7: P 220-grade SiC paper, Group 8: P 800-grade SiC paper.

Clearfil SE Bond was applied on dentinal surface as a instruction of manufacturer

and Clearfil AP-X was placed on dentinal suface using Tygon tubes.
After storage in distilled water for 24 hours, the bonded specimens
were subjected to #SBS testing with a crosshead speed of Imm/min.
The mean #SBS (n=20 for each group) was statistically compared
using one-way ANOVA and Tukey HSD test.

The results of this study were as follows:

1. The ranking of u#SBS to the dentinal surfaces prepared with

different burs was Group 3, 4, 5, 2, and 1 from the highest and
the lowest.

2. The uSBS of Group 1 was the lowest among groups and it was

— il —



significantly lower than that of Group 3, 4, 5, 7 and 8 ( p ¢ 0.05).
3. The uSBS of Group 8 was the highest among groups and it was
not significantly different to that of Group 3 ( p ) 0.05).
4. The uSBS to the dentinal surfaces prepared with P 220-grade SiC
paper was similar to that of prepared with fine diamond point or

carbide burs.

In conclusion, the use of extrafine diamond point is recommended for improved
bonding of Clearfil SE Bond to dentin. Also the use of P 220-grade SiC paper in
vitro will be yield the results closer to dentinal surface prepared with fine diamond

point or carbide burs in vivo.
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ool -2 Bl gRao] gl FHZol Wrigk Aatol Al 3thTA 5670E A F Aot
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SEPS¢} EBge|de Z+ZF Clearfil SE Bond®t A3 %9] Clearfil AP-X (Kuraray
Medical Inc., Okayama, Japan)S A}&35Ftl. Azkx|el Btz F32 9ot FxA1)
= Spectrum 800 (Dentsply Caulk, Milford, DE, U.S.A.)S AF31903 500 mW/em?e] %

$EE o8Bkl

2. 499y
(D) & BF

148 thololEs

|

JIEE o] gsto] Aater A9 A2 ddailn. 98
A4 (ALTECO Korea Inc., Pyungtaek—City, Korea)Z o]&3lo] Ao H&d
S YrEZo HAEcrE F4 FtolA Isomet Low Speed Saw (Buehler Ltd.,
Lake Bluff, IL, U.S.A)E °]&3ste agte] Madold ] 2 spib& dAgsia 2
g 5, AHY A 1.2 mmrt HEE ddsiqlnh. ddd 56719 Al FAe R A
ZE ol 7w ERl AL, Adebd WS AAlE 3% Holohms EQIE, 29 F}
nlol= W 2 3F-9] SiC paperell whe} 8719 w02 F7{ath (Table 1).
Zb ko] AQIE, B 8L SiC papers o]&sho] ZF Al Aobd W& ©F 0.2 mm
AR ArAstel Y AAVIE HE2A st AAe EetExls Hx6H7] A,

Aold HHo| FAE FALE Lol A AT Y5t air-water A|HAZE A A EFaL

H £l Clearfil SE Bond®] PrimerE A ZF o+o] Aopd ¥wo| &8skl 20%7t

1
=}
71tk ok 7] AJ-FAE PrimerE A%t A EE £l Clearfil SE Bond9 Bond
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=AM Adobd Rl mxg § IVIAIRIAR PR o] Fobd dwlel] FEe] HA =S
8tal Spectrum 800 FFAP R 1023F F2AF sllth F2A7F 489 Aobd o] f
74 0.5 mm, %° 1 mm® Tygon tube (Saint-Gobain Performance Plastic Co.,
USA)E AT b, Mz A3 Clearfil AP-XE $#8k3L 4023F F24) 819tk 52
g A ow gho] Zf Aobd ®del 3719 Hee AT AlAE Al vAl

A0 AYHES SR AA7A FR0l 24AZHES BB

Table 1. Group classification by type and coarseness of bur

Type and coarseness

Group Bur number  Manufactures
of bur
. Standard Mani, Inc., Takanezawa—machi
1 Diamond (106-125 1m) TE-12 Sioya—-gun Tochigi-Ken, Japan
. Fine diamond Mani, Inc., Takanezawa—machi
2 Diamond (53-63 (m) TE-12F Sioya—gun Tochigi-Ken, Japan
. Extrafine Mani, Inc., Takanezawa—machi
3 Diamond (20-30 1m) TE-12EF Sioya—gun Tochigi-Ken, Japan
4 Carbide Plam—gut . No. 245 Komet, Lemgo, Germany
carbide fissure
5 Carbide Cross-cut No. 557 SS White, Lakewood, NJ, USA
carbide fissure
6 SiC paper P 120 grade - R&B Inc,. DaeJun, Korea
(125 m)
7 SiC paper P 220 grade - R&B Inc,. DaeJun, Korea
60 (m)
8 SiC paper P800 grade - R&B Inc,. DaeJun, Korea

(22 (m)

(): grit size of diamond burs and SiC (Silicon Carbide) papers

S
=
=
L
rﬂ
n:%
o
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1o
e
o

ARA=E SAs7] A, Skl F2€ Tygon tubed #15 blade® #1738}t

zZk AEE FH8 HAAR AFFA (testing apparatus)ol]l F-ZAIZ - A AGAE
universal testing machine (EZ test, Shimadzu Co., Kyoto, Japan)2| zigell 113 A|
Zth (Figure 1). A9 Etelzla ahte] g %90 0.3 mm F719 wAE Al

(Tomy International Inc., Tokyo, Japan)E ¥ alslA A, old FEHoe] LA7 &
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Batgdo] w49 71x 29 1.0 mme crosshead speed® AWsES 7183t

Figure 1. Microshear bond testing of
specimen

(4) BEAEA

Arold ) Boke| o] gtk Zb o] mMA A9 ek FoA HIS
23l SPSS (ver. 10.1)0 4] one-way ANOVAE o] &3}
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Zp o] Aopdoel thek wiAde A9t Aok EFEHARE Table 20 WE}

Ak 2 2ol vAdY AgdEs

—

oA 30.8 + 6.1 MPa, 204 425 + 12.0
MPa, 374 56.2 + 14.8 MPa, 4ol 46.1 + 13.5 MPa, 5ol 457 + 15.9
MPa, 634 32.1 £ 10.6 MPa, 7oA 45.3 + 16.8 MPa, 8w°l|A] 59.2 + 11.8
MPaE uepdlo] 8ol 71 & AFJAEE depdlon, 170 7MY W A97e
£ YEAT (Table 2).

7h o] Aopdoel dig v AFHEE A vlwet Ay 17 692 37, 4
o, b, 7, 8wRTE 1e]il 2v2 3wy 8wRU FAGH R U AFALEE
EFQlth (p < 0.05, Table 2). 32 1+, 2+, 67K, 4352 13
il 8w 1+, 2+, 5+, 6%, 7wHT BTASHoR 22 AJAEE YEAG (p
< 0.05). 573 779 A 17y 67y BAgdHoR w7 e, 8wk
o sAtA 0w vA vtk (p < 0.05, Table 2).

Table 2. Mean microshear bond strength (MPa) to dentin

Group uSBS(mean £ SD) No. .Of
specimens
Gl 30.8 £ 6.1° 20
G2 425 + 12.0 *° 20
G3 56.2 + 14.8 © 20
G4 46.1 £ 13.5 "< 20
G5 457 + 159 ¢ 20
G6 32.1 + 10.6 ® 20
G7 45.3 + 16.8 "¢ 20
G8 59.2 + 11.8 ¢ 20

G1: Standard diamond, G2: Fine diamond, G3: Extrafine diamond,
G4: Plain-cut carbide bur, G5: Cross—cut carbide bur, G6: P 120-
grade SiC paper, G7: P 220-grade SiC paper, G8: P 800-grade
SiC paper. Superscripts of the other letter indicate values of
statistically significant difference by Tukey HSD statistics
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= standard thololt EOlES xtH7] (106-125 m)7} P 120-grade SiC paper
o 42k=A7] (125 mek vlszshr] Wil Ao s Azben
A AL tholotE = ERJES AMggh 2982 ZP[MYA; gololE s XQEE AL
ox e AdEE yedilon (p < 0.05), 7hutol= HE
ARESE 43 SR v AR E UEIAIRE S o8 Folg Afol= {1l
o} gk 270 AgHEE v 493 7] (60 mE 71X P 220-grade SiC paper
£ AREE 7T SAISHA QL Aol & YR A sk
oA ZwAYAL oot IRIEE ARES 3w 1w 2w HY TAT
2 5 AAEE Hedde (p < 0.05). ey Fhbfol= WS ARRRE 4703
57 Buh ¥& ARAEES wIAR BAGH Aol YA @9kt Koase Y
S regular-grit Tholol e FOIEQL Zu|AM| A} tholof e IQEZ AbA|HE Ao}z
Hol tigk SEPSe| WAl AfdAE=E SAHT A3, F dololEs IdE] o
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Fo] Azels vz Yebg} olggh o]fE Koase 579 AFoAE o] dFe}
U2 SEPSSF AdddAote] g ow ula A2 Folds AMESIY] wlio s A7)
€t} Hosoya 592 ZvAl9at thololt=o} vjAQal tholole EER 1A H
Aol Wl tigk Clerfil SE Bond® A =T ZUAMJAL tpololZ= ¥QJEE A}
43k FolA BATHoR A YEltal waste] o] o] Axjel AR5t
gk Ax=7] (22 me] P 800-grade SiC paperZ Al-g3h
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Koibuchi %" 180-grit SiC paper2t 600-git SiC paper® ntgh Aro}do] oigh
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