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Microshear bond strength of Clearfil™ SE Bond to
enamel according to the type of bur
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ABSTRACT

Microshear bond strength of Clearfil™ SE Bond to enamel
according to the type of bur

Jin—Ho Jeong, 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 (#SBS) to enamel prepared with different burs when a
self-etching primer adhesive was used and to determine what type of
bur are chosen to provide good bonding to enamel surface.

Forty-two human molars were sectioned to partially expose buccal or lingual
enamel of crowns with Isomet Low Speed Saw and slabs of 1.2 mm thick were
made.

Enamel surfaces of about 0.2 mm thickness were removed with different four
diamond burs and two carbide burs. They were divided into one of six
equal groups (n=7): Group 1: coarse (125-150 mm) diamond bur, Group
2. standard (106-125 mm) diamond bur, Group 3: fine (53-63 m) diamond bur,
Group 4: extrafine (20-30 gm) diamond bur, Group 5: plain—cut carbide bur (no.
245), Group 6: cross—cut carbide bur (no. 557).

Clearfil™ SE Bond was applied to enamel surface and Clearfil AP-X
was bonded to enamel suface using Tygon tubes. After storage in
distilled water for 24 hours, the bonded specimens were subjected to
USBS testing with a crosshead speed of Imm/min. The mean u#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 uSBS of Group 1 was the lowest among groups and it was

statistically significant lower than that of Group 4 and 5 ( p ¢

— il —



0.05).
2. The u#SBS of Group 4 was the highest among groups and it was

significantly higher than that of Group 1, 2, 3, and 6 ( p ¢ 0.05),
but no significant difference than that of Group 5 (p > 0.05).

3. There was not statistically significant different between Group 5

and 6 (p > 0.05).

In conclusion, the enamel surfaces prepared with different burs were affected to
the microshear bond strength between a self-etch primer adhesive and enamel
surface. The use of extrafine diamond and plain-cut carbide bur are recommended

for the good bonding of Clearfil™ SE Bond to enamel.
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Qlabs olgsh b FAAel = Zepolgdar HAHNY YEE Al Fdse
self-priming adhesive® #-&oh= WA 2 AR u} Zepoly 755 gl ok
A7F AbR-2] Zelolw] (self-etching primer)E A8t & HAHNE {3 W2
o 29t A HAAzgow AEAYSN . o)A wesd HAAN2EL HARH] &

£0E Qste] YgolA 1 Abgo] BE Frstm giu,

Haka g=o oF 70%9 FAFU (aprismatic zone)® TAIE O] Ak, olgdt &
T ARty o g sk5o WMEARY o FsiEo] A7) wiel Ah-A sl A 2 d st
A FAHA gop Hetela w2 e ol ¢ Adv. I A gIje =Es
(smear layer) A|AE 9l5lo] self-priming adhesive™ AAHS AM&ahal, Ap7F 42F5-4]

Tjolm = QAF o ~®| 2, F}EA AF 2 HEMA (hydroxyethyl methacrylate)} #Z2
AR o] 23RS ALRTHY . 30-40%9 Qe MHHS aRHow w©ilay]
ol self-priming adhesiver WHZE THY 2HA|FFo #AARl & A=
UER A uE) - 27} AR seolmi= olatel mlE)] okgh Al olate] Ade WA
oA Bu AtAlE JFEANA Y E
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71 A Tori 57 A7F AR Zetolme H457) Aol dake] Bl ALgo]
dostrkal sl v H2 uiREe AFelA AtAlE HEEe] g
self-priming adhesive@} A7} AbH-2] Tglolw] HzbA|o] A} e FAFSICaL Hal
IRy

webd] A7k AR meboln HAAlY e ARFEES 97 el waae A
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2 3=

NA 7)o e AR #ek AFA Jung 5V AR WFEE mES AF
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3l v AR HEto]of sttba R o, Dias £°¢ self-priming adhesive?l
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1. AJAs

o] WA et hFA 424 AP R

rr

A @ol Agtoly iEo] §l
AHE-FA T

o] Aglol|A 27} ALA] Tetoln] A xA| e} Hele) WS 242} Clearfil'™ SE Bond9} A3
Mz Clearfil AP-X (Kuraray Medical Inc., Okayama, Japan)E& A}&3}it). HzbA|et
Haly e Foks ol FxA7]= Spectrum 800 (Dentsply Caulk, Milford, DE, U.S.A.)<
AREHI AL 500 mi/em™e] F AwE o]-85k9]

2. A3y

&G Holohm e B E ARRsto] Astol dihA o A2 Adeitk. ZF X e
HW = HWME cyanoacrylate % 2HA] (ALTECO Korea Inc., Pyungtaek-City, Korea)
£ Algslo] #HAIES HEASA Y. F dlollA Isomet Low Speed Saw (Buehler
Ltd., Lake Bluff, IL, U.S.A.)& ol&3sto] R A=A b Awo] fwlolt dwlo
o WFAS #WHsHA AL F, Aol 1.2 me] TR HddHEE digital

= 4l

Aokn AR 2, 94 garow Avsigch dv

R

caliper (Mitutoyo Corp, Japan)Z&
d o427fe] A FA R Agsto] Zh ool 704 WA EklaL, WEE His AAle Bl
Fiol whet 6719] wos 8T (Table 1).
ZF o WE o] gsfo] Zh Aldle HEd BWE °F 0.2 m A=
e AAVIE g2 sdn. &ALt See X287 A WEE w2 g4
H ZALE A 3ol AASH] Y5kl air-water AR A E A2 SEal A 281 T},
(2) Htae 4=
FHH &oll Clearfil'™ SE Bond®] Primer® AA 7} o] W4 o] #83la 20

7F 199 o2, air AJPAZ Primer® 72899, A2 &9 Clearfil™ SE Bond2]



BondE AA WEd 3o Z¥ gl & air AlAXZ JPHA Eo] W 3o Fts| 94
L= &kar Spectrum 800 FFAPE 10337 FxA k. AZA7E 449 WHE g9
of W4 0.5 mm, =°] 1 mm® Tygon tube (Saint-Gobain Performance Plastic Co.,

Beaverton, MI, U.S.A.)E AR tha, Az A39] Clearfil APXE THskal 40x3+ F=x

AL SR, olelg Ao sof 2 Wl Euel 3719 Bedld e A A=
4 AR MARY ARFEE A A SRl 2445 Bustgit
Table 1. Group classification by type of bur
Group Type of bur Bur number Manufactures
Coarse diamond (125-150 ¢m) Mani, Inc., Takanezawa-machi
1 TF-13C . ..
Sioya-gun Tochigi-Ken, Japan
Standard diamond (106-125 um) Mani, Inc., Takanezawa-machi
2 TF-12 . ..
Sioya-gun Tochigi-Ken, Japan
Fine diamond (53-63 m) Mani, Inc., Takanezawa-machi
3 TF-12F . ..
Sioya-gun Tochigi-Ken, Japan
4 Extrafine diamond (20-30 m) TF-12EF Mz.inl, Inc., Taka.n.ezawa—machl
Sioya-gun Tochigi-Ken, Japan
5 Plain-cut carbide fissure No. 245 Komet, Lemgo, Germany
6 Cross-cut carbide fissure No. 557 SS White, Lakewood, NJ, U.S.A.

(): grit size of diamond bur

(3) PAAE A= 5%

oL

=
ASAEE =A517] A B o] 225 Tygon tubeZ #15 blade® A 73} c}.
o G| ol] A]HL cyanoacrylate F2ZHAE A 2FAIZ] 3 Universal testing machine
(EZ test, Shimadzu Co., Kyoto, Japan)®] zigol AlAHAE 11AstaL AH o &35ty
A} 3o aAFAo] 0.3 mm FAY AL HAF (Tomy International Inc., Tokyo,
Japan)E st AUt (Figure 1). 294 == WHFE FWdA Htexlo] spdd

7hA B 1.0 mm®] cross—head speed® AaE5S 7hate]l S A5



Figure 1. Microshear bond testing of

specimen

W@t Bghdlol] digh zb o] vMAe A=y
Z el SPSS (ver. 10.1)0 A one-way ANOVAZS o]83d}o] v|ml FAE¥ow Ale7AA]

& Tukey HBE o]83t0] p=0.05 frolFFollA B89l



7h o] Wl ek vAAe Aol HA e} mEHAE Table 20 YERSL
. zF 2o mA A AgAEE 17olA 22.40 £ 4.40 MPa, 2704 25.05 + 3.85
MPa, 3:ollA] 27.80 £ 5.45 MPa, 4iolA 32.95 + 7.25 MPa, 5-ollA] 30.55 £ 5.40
MPa, 6xol4 26.60 = 3.60 MPaEs UElUo] 4t0] 71 H& AJHLEE HEOH,

3
15to] 7h e A EE YEATE (Table 2).

7y o] MFEAel digk nAde Ag9AEE A5 vug Ay, 178 479 57R
o aea 29, 3%, 6w 4vwEt FActHos v AJAEE dEhEd (p <
0.05, Table 3). 479 A9t 13, 23, 33, 67RY SAGH oz £/ Yewt
om (p <0.05), 5o AFAEd= SATHORE F

Table 3).

Table 2. Mean microshear bond strength (MPa) to enamel surface

Group uSBS(mean * SD) No.pf
specimens
1 22.40 £ 4.40 20
2 25.05 £ 3.85 20
3 27.80 £ 5.45 20
4 32.95 £ 7.25 20
5 30.55 £ 5.40 20
6 26.60 £ 3.60 20
Group 1: Coarse diamond, Group 2: Standard diamond,
Group 3: Fine diamond, Group 4: Extrafine diamond,
Group 5: Plain-cut carbide bur, Group 6: Cross—cut carbide bur.



Table 3. Results of one-way ANOVA and Tukey HSD statistics

p-values Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

Group 1 - 0.60 0.17 0.00° 0.00 0.12
Group 2 0.54 0.00° 0.13 0.93
Group 3 0.02° 0.54 0.97
Group 4 0.67 0.00"
Group 5 0.15
Group 6 -

p-values(*) indicate statistically significant difference between groups
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il Baskginl, o] Aol JARATI MR GE 459 thololE . Bloh 2%9] F)
ol = W2 AAY|7F o yEd xud JAste mlode RAads Jehde
Clearfil™ SE Bond9} M@ 2o AFAEE vlAdw HAEE o] 43t SH3A

o] Ao 7 o wAHY AFAEE A tololEs= WE AMEE 199
22.40 £+ 4.40 MPa® 714 A velwtar, ZvlAdat chojolit= B2 AL&3F 479
ARAEE 32.95 £ 7.25 WPa® 7 27 YElWTh. o] dFolA 12 43y 5
(plain—cut Zkufol= W) B} FAsA o= o ndd A4 EE Yeldo] (p <
0.05, Table 3) 7%l trolofz= wof ofgh Wapd o] AA|= Clearfil SE Bond® 2%
A AsMA7IE Aoz e
Ve 120 ym, 30 m, 15 m, 8 m QA7) thololEE w239 carbide

b}

Jung 5!
finishing bur (8-fluted®} 30-fluted), 239} stone % 600 grit® silicone (SiC)
paper= HFE FWE ArAlste] HFAY A7 vAAT AdA=E Wik 4
I, AFAol B AR7|E= 4.14-17.75 mo] o] abA| 7] Tl og A A7) Aol
self-priming adhesive®] ZAg7 Lol &S Fx AUt R usgivy. EgE ot
of Aol M= A7F AR Zefolwlo] ke WEE Aok Btk Q1h A Ao
ofgt WA At njuet uf SASHA o R {Folgh xfolE vl A eFdrhal
Rudga g’ et o] AFdAE ARAEE SH4e7]) A HEd 5WS vl
F2g w600 grit9] SiC paperE &3] AFEaHATH* . o] AFolA AMEE A T}
ojolr = B YA 7= 125-150 mEA LA 7]7F 15 mel 600 grite] SiC paper &
P JFE mo] vl A EHS AT Aom Azieth. wepa] o] Aol A

AR gelol2 = M5 ARG 1o 4w 5ol HlE] B wiAlde At =s e

.‘_,

o

Al YEFEARE (p < 0.05, Table 3) 5w ARt kets BATHOR {Fog ato]l&

eh A gkth. E@ sbufolm wE MFAS A 5w 6] MY AW
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of A7+ A= thE vlE P HFE xud uig mekgk x}7p A2 Zejolw
HZAQ Clearfil™ SE Bonde] Z2RP=S 4% wlugomy Wapdo 53
Aleets Ade WE dolry] 98] ATt

42719 HAHE A A#e PHolu Awe He|F WEES Diamond wheel
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2 sttt 192 coarse (125-150 ) diamond bur, 27 standard
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2}
kil
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o
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