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ABSTRACT

MICROSHEAR BOND STRENGTH OF ADHESIVES ACCORDING TO
THE DIRECTION OF ENAMEL RODS

Young-Gon Cho*, Jong-Jin Kim
Department of Conservative Dentistry, College of Dentistry, Chosun University

This study compared the microshear bond strength (4SBS) to end and side of enamel rod bonded by four
adhesives including two total etch adhesives and two self-etch adhesives.

Crown segments of extracted human molars were cut mesiodistally. The outer buccal or lingual surface
was used as specimens cutting the ends of enamel rods, and inner slabs used as specimens cutting the
sides of enamel rods.

They were assigned to four groups by used adhesives: Group 1 (All-Bond 2), Group 2 (Single Bond),
Group 3 (Tyrian SPE/One-Step Plus), Group 4 (Adper Prompt L-Pop). After each adhesive was applied to
enamel surface, three composite cylinders were adhered to it of each specimen using Tygon tube. After sto-
rage in distilied water for 24 hours, the bonded specimens were subjected to #SBS testing with a crosshead
speed of 1 mm/minute. The results of this study were as follows:

1. The #SBS of Group 2 (16.50 + 2.31 wr) and Group 4 (15.83 + 2.33 ur) to the end of enamel prism
was significantly higher than that of Group 1 (11.93 £+ 2.25 w&) and Group 3 (11.97 + 2.05 ws) (p ¢
0.05). '

2. The #3BS of Group 2 (13.43 £ 2.93 ur) to the side of enamel prism was significantly higher than that
of Group 1 (8.64 £ 1.53 un), Group 3 (9.69 £ 1.80 wn), and Group 4 (10.56 + 1.75 wn) (p < 0.05).

3. The mean #SBS to the end of enamel rod was significantly higher than that to the side of enamel rod
in all group (p € 0.05). [J Kor Acad Cons Dent 30(4):344-351, 2005)
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Azl metolrlg FAld AldE T H2AAE A Lst=
9A A 28 2 33 S dlol) Alelete T
ANxE o2 A EFE & YT, B ole AL A
52 xlshe Wl mek A o] 83 total etch A&
A 26T A DA S o] 43 A7 AR HEA AR O
2 EF ",

WA S g3jsln Ao IHH =2FE AA] 9
319 total etch HAA| 26l UIF-2 30 - 40%9] YiHE
AHEsER QT o] 3 FR] A HFAFE HYFH
o2 g3AA HFE EFo 5 - 50 um Zole MG F
EZ P45t To] ALEE Fe A2 #3 FZA o
g3 HFA nAZIAEYA FAE o]EHSY. vl 2t
AR A A AL A Yo 9lE Atoly Ak FEA
o} Z& A DA o) AAtETh ¢ o2 YR
S g3AA A RRA FHE ATk, FAd R
A o] AFEE SIS,

AAEA] B HFAlA total etch A 28] AL
< Ygutgo g A7} AR HAAN2HEY 22 ARYE
& JEpITH?, 29 A7A total etch 2A 2o 2}
7} AR A 2" AN ER e Ad A
FAE G AR E A Frtn Bt o]t &}
7b AR AR 2 Re AR E MG 95l
Hebdo] ZalolwE Hgsly] A, QS ALGE ALY T
Zlo|lE 554 (active) &2 A 83l HPAAH A+
7} o] Fo ATt

a3y Kanemura 5 AA € yE@do el 27} A
B2 HZAA 2= total etch HEAI A=) v 3
A% 7t BATAE Ael7t gl Bt z, Hannig
593} Toledano % WA that o] F A& 269
A ATz Zol7t §la& Basta A7k A2 X
golm &= ¢4t dlal AHEE 4 oz S E3
Perdigao &% A7} AH4] Zatolm gk A 85 5o
A7} 2HgA ZEto|w & A &3}7] A Qake 2 A
E A4 4% w4 g 284 == 18.1wm - 25.9
we 9 S UERfo] 27} MR ZatelnlE BAAE AL
A golz WA £ AFAEE AFedda 3
o}, Hgde g vjAdg d3dded] &3 Shimada
58170 Aol FUH HAA (Single Bond) 9k A7} A
B2 AZA (Clearfil SE Bond)9 mlAdg A =E
BF 42w BEE e T HZA 7l FAAEQ] &
o7} gltka B3ttt o] 4a} 2ol total etchst A7} At
B2 HAA A"l Hgdo| dg 2R e A2 detd
ATATE Ye T gict

Hhgol Bare H A 2d T HPdo] A)ed &
9EFE viAE Ao <A itk Munechika 598 ¥
FAaFe] Wk wel 40% Aoz 6023 F2 A3
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ggaF Y B2 FEH IMEE ZEYE

A3, ggaFd FHoz A o] HisiA AdH
TR EAA R ¥ A AU EE vty B
18ksien Cavalho % Single Bond Z&A & o] &
3 o AAA AERE AAolA o9t BUE AFE YE
tha BT E3 Tkeda 592 HHA WA WHHAT
o] ek} st Ssteizle] Aasw HFol A
F (micro crack)olvt 5% 7150 dojd F A& AA
g vt gith

el £ AFolMe HEgaT Wk o total etchot
A7E AP A 2ES AR Afo)E LotEy] 9
slo], HghFd ¢4 T HPsiA duat AlH| 7zt
A} 294 total etch FZA| A8l 7} 20HA oF T THA|
A7} AHRA QA E A &3] ol g mAHE 2
AEE A4S Blmsint.
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1. Az

AP Aol FEEC] e 2 wAR 4 -3
ot )22 2070 E A @A ok AHE-stSiTh.

& dgdXe 39A HAAQ All-Bond 2, 29A H&
A9l Single Bond¢} Tyrian SPE/One-Step Plus, ©¥
@A H2AQ Adper Prompt L-Pop& AH&-3t9 5, &3
#7e FY 3ALAF<) Micronews} Filtek Z 250 (4%
A3)E AHESITE (Table 1).

HAA 9 By 2L 93 FE2AIE Spectrum
800 (Dentsply Caulk, Milford, DE, U.S.A)& A3}
A3 500 aW/erre] B =g o] &5t

2. HEHYH
(D ABAZS 2 57

Aol ALEE A - Bt 7R Y A 2RE AP T, A
Ae AFs7] Y8 24 A#e] FHolvk AHE cyano-
acrylate H&A (ALTECO Korea Inc., Pyungtaek-
City, Korea)& AH&-3te #7 B H&edet. 4 3t
A Isomet Low Speed Saw (Buehler Ltd., Lake
Bluff, IL, U.S.A) & °| &3l H&e7] e x&e] FH
ojuf A9l H & WS AHeHA AAF T digital
caliper (Mitutoyo Corp, Japan)Z Al#] A7} 1 mm
AR HAPHER sty AEE &, 94 WIgez
Adsldtt, 1 T 7 AR 4 3ol A 600 grit9] sili-
con carbide paper® dnlslgitt, AdE AlE F g
A FUTY F o] AAE Al HE HEFATY Lol
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Table 1. Gloup classification by adhesives and composites

*Group Adhesives Composites Manufacturers
1 All-Bond 2 Micronew Bisco. Inc., Schaumburg, IL, U.S.A.
2 Single Bond Filtek Z 250 3M ESPE Dental Products, St. Paul, MN, U.S.A.
3 Tyrian SPE Micronew One-Step Plus Bisco. Inc., Schaumburg, IL, U.S.A.
4 Adper Prompt L-Pop Filtek Z 250 3M ESPE Dental Products, St. Paul, MN, U.S.A.

AlHo 2 o] &3l m, X & FHe AW Y S
A NHE HFaFo] FHo| =F3H AJHOZR o] &
(Figure 1). A48 AlHE Z wollA] HEd g

ZHo] 349 AlHe FAUZ 747 TR Mesio] A}
H A2AA Y TR wet a9 # (12, 23, 37, 47)
2 EFotAct.

AHAAE H4e7] A 24 AlEY HEd FHL air-
water AR &2 7)o A¥eta Axsigth. 4 P &
HellA H2A 9] 287} B FaL g3 2o A
ZALe] A9 S ot A st

1) 1 (All-Bond 2)

Wb E9E Uni-Etch (Bisco. Inc., Schaumburg,
IL, USA)Z 15&3F A4 Azstn EA3 A4l
o 37 AUAE HPE U 1 - 227 I Az
3, %% Primer £9& 3-53 A4sn 5-62% 4
Z3l9c FEAE W & g vl2 1 Spectrum
80022 2023t FZA} ak}.

HEA 7L A9 HaEd Fde WA 0.5 mn, ¥°] 1 m
Tygon tube (Saint-Gobain Performance Plastic Co.,
U.S.A)E 9AA1Z] v, Micronew (A3 AX)E FA3}
1 3023 F2A} &

2) 27 (Single-Bond)

Hekd §9-E Uni-Etch2 1527 A4 A8tz 10
27 AFEEg. 371 AEAE WP Bud 1 - 223
3712 A%3 &, Single-BondE A&H 07 23] 243
3 2 - 5x7 7PA Ax38ta Spectrum 80022 1023F
F2A} At

a7 A4 Hakd T WA 0.5 m, ¥°] 1 me]
Tygon tube® AXAIZl th&, Filtek Z 250 (A3 M=2)&
FAsta 2027 24 kATt

3) 3 (Tyrian SPE/One-Step Plus)

A zZAL Ao w2} Tyrian SPEE @3t 254
2FEA 0 Zal o, WEE BHq 1 - 23] H&35t3 102
7t #A)3 ). One-Step Plus ¥& 3 - 527 £59 35

9 g7 $4-& Fulgt & Tyrian SPE7F 348 HF
EHol|l One-Step PlusE 23] A&3la 4% 1023t
7} AFA 2 Az er. R Feo] Slerke #Rlg
% 10%7t Spectrum 80028 #zAleATh A A7} A
£9 HFA EAY] Tygon tubeE XA
Micronew (A3 M2)E F43t1 3027t F2AL ).

off add

4) 47 (Adper Prompt L-Pop)

A zANe] Ao utel g4 EFele] FFH applica-
tord] 5= $Ee 713l HHAAE HFE U 162
7F FA2HA A4sa. 3] A-FAR ZHAE 7PEA
Bo] - FHo| FE3] HARE & F, FW | FHo]
WA Spectrum 80028 1027+ #2AlEIG T M3 &
H9ld] Tygon tubeE HAAIZIL Filtek Z 250 (A3 A
2)& ZA8T 2023 B2A} stgTh

2E oA 2 ywkd B34 3749 BddAS HAA
Aot (Figure 1). A= A9 vlAdG 2348 53
7] AA7R] FFH5l 24X 7HF< BHESAY

(2) PR 22732 373

Z} A 8-S testing apparatusel AX|A1A cyanoacrylate
AAA 2 HZAZ T (Figure 2), Universal testing
machine (EZ test, Shimadzu Co., Kyoto, Japan)9| zig
o ZAANAGY. A5 B shrel A F-el 0.3
mm 57 2] w4 HA} (Tomy International Inc., Tokyo,
Japan)E B 21, HEE WA BfeRle] 5t
A9 744 B2 1.0 m9 crosshead speed2 AGs52
7RGt 7t AlE 9 B4 Al tE2 wmE ket

HEaF 2zt S g 24 2o vARd 23 =
e frold A2 SAEH Z2a¥Y SPSS (ver.

=
10.1)°lM one-way ANOVAE o] 43}d |3 84350
o, AFEHA L Tukey A3 % 51 282 t AA S o] &3}
o p = 0.05 FrelFEolM BAsA.
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WA Wy ZHo g3 7 2o nAY 237
%9] BFX & Table 29 39 Yebic).

Wi F ok w2t 7o viAdY 2§ e 13
oA 11.93 = 2.25 un, 27914 16.50 £ 2.31 wn, 3F
A 11.97 + 2.05 wn, 474 15.83 + 2.33 wnE YER]
210] 71 A JeERAT (Table 2). §#4aF gdd] vl
& 2+ 7o) nA A AR eS A5 Hag 23 27y
47 1339 37T AR w4 vewten (p (<
0.05), 223 47 7t 283 123} 3F ol 5AEH
o2 f3 Aol 7} glAth (p ) 0.05, Table 2).

Hahad SHd Ut 4 7o A 23 EE 1

Figure 1. Specimens: end of enamel rod (left) and side
of enamel rod (right).

Table 2 Mean microshear bond strength to end of
enamel rod (Unit: ws, Mean = S.D.)

Group #SBS No. of specimens
1 11.93 + 2.25° 20
2 16.50 = 2.31° 20
3 11.97 = 2.05* 20
4 15.83 + 2.33 20

Group 1: All-Bond 2, Group 2: Single Bond, Group 3:
Tyrian SPE/One-Step Plus, Group 4: Adper Prompt L-Pop
Superscripts of the other letter indicate values of statis-
tically significant difference by Tukey test (p < 0.05).

gEtas Yo o2 HEAe M8 HE2s

oA 8.64 £ 1.53 un, 274 13.43 £ 2.93 wa, 3]
A 9.69 + 1.80 un, 474 10.56 = 1.75 wwE Vel
270] 7H 58 ARNEE JERT} (Table 3). WA
Z Zmd g3 7 29| vAAd 2R EE A3 Hwg
@»}, 2T-& 13, 3¢, ATRY 122|147 1TEY B4
gtd oz A Jelked (p € 0.05), 153 3¢ 7l 1
glx 37 47 Tolle BATAH R /e Aot YA
t} (p » 0.05, Table 3).

BE oA HFAF Ik g viAdg 2G4 EE

Wead 280 g 23U ERg BAgHCR 4 U
et} (p € 0.05, Table 4).

Figure 2. Specimen adhered to the shear testing appé—
ratus.

Table 3. Mean microshear bond strength to side of
enamel rod (Unit: u», Mean £ S.D.)

Group #SBS No. of specimens
1 8.64 + 1.53 20

2 13.43 £ 2.93 20

3 9.69 + 1.80°" 20

4 10.56 + 1.75° 20

Group 1: All-Bond 2, Group 2: Single Bond, Group 3:
Tyrian SPE/One-Step Plus, Group 4: Adper Prompt L~
Pop

Superscripts of the other letter indicate values of statis—
tically significant difference by Tukey test (p < 0.05).
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Table 4. Statistical comparison between £SBS to end and side of enamel rods in each group by t-test

Group Group 1

Enamel

Group 2

Group 3 Group 4

" End of enamel rod

Side of enamel rod

Group 1: All-Bond 2, Group 2: Single Bond, Group 3: Tyrian SPE/One-Step Plus, Group 4: Adper Prompt L-Pop,

* . statistical signigicant difference
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