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Table 1. Delivery system, manufacturer, and mixing type of adhesives

Adhesive Delivery system Manufacturer Mixing type
Super C powder/liquid AMC Manufacturing, Powder absorbed
Ortho self-cured Philadelphia by liquid
Mono - paste/primer Rocky Mountain/Orthodontics, No
Lok? self-cured Denver,Colorado
Transbond one-paste Unitek corporation, No

light-cured Monrovia,California
Fluorobond Fluoride-contained Ormco corporation, Yes

sealant

Glendora,California

Fig.1.Photograph of a premolar embedded
in an acrylic block. Edgewise bracket
bonded buccal surface of tooth.

(2) Al A3

AoHEe] A ZE 3309 burg AMEEle] Ag
&kl 29 A&l inverted cone burE A
&3t FAYHE Rosqr), dug xols
A7bERE oY HZ & o] 83k A A 1.3cm]
Eot2g e MESYn, g PAPre =
AA A aert & 49 ¢ QA A3y Fwo)
Eotag ] duvn Pysus Saaey
ol ddollA 2mm AW o2 B& 57 1Y) o]
F uj=g X ole] HWE rubber cup? EA7}
FrE A F2 pumiceE ZHAYA et

Fig. 2. Photograph of the thermocycling unit. Teeth
were immersed for thiny seconds alternately
water baths with temperatures of 5Cand 65C

o A2k 120709 AlH-2 Table 2 o] 4 9k 2o
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Table 2. Classification of experimental group

CHXIWAX] 24 25, 1994

Group Adhesive Subgroup Storage hours Thermocycling times
A Super-C Ortho 1 1 hr 0
2 24 hr 10
3 24 hr 1800
B Mono-lok* 1 1 hr 0'
2 24 hr 10
3 24 hr 1800
C Transbond 1 1hr 0
2 24 hr 10
3 24 hr 1800
j
D Fluorobond 1 1 hr 0
+ Super-C Ortho 2 24 hr 10
3 24 hr 1800
Ag PHIAG o7k By FehrEng H47179 Yol
BEE A83 5 Al Bl Cl, D19 A8 AAANZ F 07mm#uE 7Y A nEE B
37C, 100% Fx e 1A7He 1nis & o] 7o 723174] &k 7o WL e AL
A JEAAEE FAH00H, 1999 AHLS A71qo] AAsACl  cross—head speed& 2
37C, 100% F% ol 24A17ts<t Bytkst mm/min. &.& 3te] BejAlo] getE kA e
i, AR gl A Aot Bapalo] ¥2bE 51 Ag HAAEE Kg f 992 75380
AARE W B FHR SRS o)

7h& sty HAAle wEdARE A F7)
A3l thermocycling s A A8 vhH(Fig. 2). 8¢
of 10Me exastsl ki 47sla A2,
B2, C2, D279 AlH-& 413 9] ¥glE Yol
17 94 2eycles/min %2 5C- 656 CAFl &
108] thermocycling 3t 2., A3, B3, C3, D3+
o NHE 6719 T2 qdiHs HAgse W
3& oolr ] 98l 18003) thermocyclingS 4
A8k tHTable 2).

LT
LAY YRS %4

A HAAREY &AL 95 A Y 7|(Instron
6022, Instron Co.U.S.A)S AH&3¢tHFig.3).

2. Bepl @2 Rele yEgd AW 33
gty vk 7R Ee W xme g
okAFS A AER A ( Olympus Co., x13)2.5
#atol o1 gito]l BabAH JH3A BAN B
S+ B/R( Bracket-Resin interface failure)=,
xoke} WA HaA AAF A= T/R
(Tooth-Resin interface failure)® 7]&3}312
o, 1708 Al A 2FFY g o] sAd
g Aedde FE A5 FE 71E6
I RkeF oF 50%4 1 Aol Ve 7 felle
T/Blalmost same ratio of Tooth-resin inter-
face failure and Bracket-resin interface failure)

2 71539,

3. EAEA
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Fig. 3. A, Photograph of Instron Mode! 8022 used in this study for measuring the shear strength. B, Close-up view
of the upper and lower clamps of the Instron Model 6022. The tooth specimen ready to be tested. Note that 0.7mm
wire secured in the upper clamp is looped around the bracket bonded to the premolar

Ao} dgzded e dd HEAHre
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Elykou, 3ol M Mono-Lok*E AM&3}4S
i 7P 2 A HAAEE VERATE B
Zyzyel AR o)Al A7ty 2Ewgle] el
@ HEAgre #stE Yeldded, Super C

DA 27l A 7HE we A HAAEE Hol
HA, 3T A b B Ad HAAES B
21}, Mono-Lok*E& AH&-#& = th& H &)
oA 3] AYatelA T e dd HEAA
T8 RAAHE g 37elA R 20 ol ¥
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QaA ) o] Aty gl wE HAT)
o] Wal7h oA e @gkot A
7ho] Aol whe} Aok HA7 L] AL 7
g YEHITHTable 3).

127] Agazte] Adk JH47re) foAE
Mann-Whitney R &.4= £ oz HAAZ &
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Table 3. Mean values of shear bond strength of adhesives ( unit : Kg.F )
groop—adhesive  guper C Ortho Mono-Lok® Transhond  Fluorobond+Super C  p-value
group 1 16109 £ 2838 11514 + 1.718 13915 = 1.838 16.789 + 0.788 0.0001™
group 2 18.440 + 2.829 16.768 + 2.800 15327 + 2487 15560 + 2.209 0.035"
group 3 12275 + 38382 16835 + 212 12.293 + 2.72 12.768 + 3537 0.0058™

p-value 0.0017* 0.0004™ 0.0079* 0.0583
™ significantly different, p<0.01
* : significantly different, p<0.05
20+ -
)
184
1611
14- Group 2
12 B
(L, Group 3
= 10+
X
8_
61
44
92
0 a —z el - e
Super C Mono-lok 2 Transbond =~ Fluorobond

Fig.4.Shear bond strength of adhesives

7 1FgAE gAE BE HEFA ] S9%
7F el om, 27t A A28 A9 ofE H
A el KA §la, 3w E B3E
AT G2 HZFA zhile 27 i
(Table 4).

|2 == T (=
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A9 geto] 40%0la HEd I} HaA HAR
AA "ol 467%FE TR FAo] H%8HA
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bond+Super C orthot= WA= H2A A

Kol o) &efo] Zhz} 86.7%, 80%, 0% E thH-
& AA et YAATh

AZHA] gt SadE HEAR HAA AR
o Al ¢l geto] 785%E 71 Wk, 1 e <4
2 Z ol 4= Fluorobond +Super C ortho?] 73 -$-
7} 9% 2 7V =& 01EE AR e AH
get Aol M e 25%F A sk
R B4 S A da2e Haae
ol whet BepAl g o] froAdUA 2
ol7} 9l Ao veEbgtH p<0.0l ).
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Table 4. Comparison of shear bond strengths by Mann-Whitney analysis
Grop Al Bl C1 D1 A2 B2 C2 D2 A3 B3 C3 D3
Al - *k * ns ns - - - * - - -
B1 - ok ok —- ok - - - ok - --
C1 - *K -= - ns -- -- -- * -=
D1 -- - - - ns —= -- - *
A2 - * * * ok - _; .
B2 - ns ns —= ns -— -=
C2 -= ns - - ok -
D2 -= -- ~= - ns
A3 - *k ns ns
B3 — *k *
C3 -- ns
D3 -
* 1 significantly different, p<0.05
% 1 gignificantly different, p<0.01
ns : not significantly different
Table 5. Failure patterns of adhesives
frilure oS %<{ws ive Super Mono-Lok’® Transbond  Fluorobond+Super C.  Col Tot
B/R Row (%) 63.2 105 15.8 105
Col (%) 40.0 6.7 10.0 6.7 19
Tot (%) 10.0 1.7 2.5 1.7 (15.8%)
T/B Row (%) 40.0 20.0 30.0 10.0
Col (%) 13.3 6.7 10.0 3.3 10
Tot (%) 3.3 1.7 25 0.8 (8.3%)
T/R Row (%) 154 286 264 29.7
Col (%) 46.7 86.7 80.0 90.0 91
Tot (%) 11.7 217 20.0 225 (75.8%)
30 30 30 30
Row Tot (25%) (25%) (25%) (25%)
Chi-Square DF Siginficance
21.58704 6 0.00144™

Col:collum, Tot:total, B/R:Bracket-Resin interface failure, T/B:almost same ratio of Tooth-resin interface
faiture and Bracket-resin interface failure, T/R:Tooth-Resin interface failure

" 1 significantly different, p<0.01
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Fig.5. Stereoscopic microscope of the bracket bases of failure, A bracket-resin interface failure, B: tooth-resin
interface failure, and C: tooth-resin interface failure and bracket-resin interface failure.
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7t el wel Xole} FAA A Ko A
Htglo] ggdle Hlgo] EoldE RudY
o & B EEY HAFAAME primers} pastes]
AT} EelE7] A Aol o] FooA
o] A% AeVt AAAEE F9Pda B 5 3l
AR AREY F5F HAAE AL T
%% O'Brein® # Bradbum®%o] B3 uje}
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S E, ol FFY AFAN L H=
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g Gdol ZA AFAHYA FLAES XA &
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test )ol7] W&o, X} ztAle] BH el 2
o], Rlobe] AHEA 0 Ax FUSR| Eg H3A)
o] FA, Ag¥o] FAH7|FuA dviy} FF
3] A Ho] AAEAY 95, HA e 71 E
9] ¢, Aolo] Fag BHeAy 93 T3 e
Hol7 & F ded, $YE APA7L A
§ ®lolg Fol7] Y3 =FHIPon, & o A
g3 A424AE 9] HEAME o B AEe
7HAL A8 A FAHLE HAE Sk
& Zloln, 3 wAgE HAAR = o
o2 F7|zte AR %& ATt AP ojof &
Ao g Alg®r)

v.g g

2 AgA 2ZHL BgAE F3 o}
AgH7] wio] EaAE FHAIE FYL
A Ag dike] A4 7|20l He 28 @A
g e = glu, A 2y A8g 9
M wAgE HAA A= Fas, W
A A87} B710E L8k gy W] 1
HEAZZI At 22l 98] o :=Ax 9
ASHE Hole A7t a3tk & 4 3tk o]
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of B T d47MEC] ARt Yl &
A& HAA % Super C Ortho(EFE nAH &
A3A), Mono-Lok*(M|E%E A& HA),
Transbond(F5 % 248 HFA) Fluoro-
bond(E4E 33 sealant)S HEHOE AMH
sto], TN} 2L FAHAA At xRS
uE ZAAe HaAGEe WsE otry] 9
3 IS 17 (B 7F 1A% F), 238
gt 23 24417t %, thermocycling 103] A A]),
3(BgA K& 24X 7F ¥, thermocycling 1800
3 AR R/t JAA Y A AF A=
g = vjustn, A9 FH e B
g Fdg gasd gy 2L AHE 4
=3

1. 179 A& Super C OrthoE A& -9
Fluorobond& =¥3 ¥ Super C Orthog A}
439 49 Ag AAZE= A e
ou] 27| Super C Ortho® AHEH2
i H2ARE7 74 wA dElgey, 33l
A= Mono-Lok’E AH&8t%& o #2414 3l
A 7 & Ad JF =g BAFAT
(p<0.05).

2. A7t 2x 3ol wat, Super C Ortho, Tr-
anshondE AMERE A$oe 2wt A M
o AY JARLE BYa 3TA AF
we Ad FAREE BP0, Mono-Lok®
E AMEAS e 3TME 27l A ek 7ol
2L Ad FAAEE B2, Fluorobonds
SX3% ¥ Super C-OrthoZ AHEFE 799
E Algte] Aol weh A HAZEY AL
A9l A8 Yelth

3. BatA =28 9AFo] Mono-Lok®, Transbond,
FluorobondE =X 3 & Super C Ortho& A}
2P HSo= S8 Xolol HAA HAR
oA ego] dojykont, Super C OrthoE At
£ Bl Bl 71MF HEAA S
A A 9] gets} Xofe} HAA A AR
A ggo] v AR ot

ool Anz 2w mebil F3A HaA

i o o

—

10.

11.
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Aol Qlo Ak} L% W] Be HRAA
A WARE Aolg meishelol & Ao
ALs €t
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-ABSTRACT-

A COMPARISON OF SHEAR BOND STRENGTH OF VARIOUS
ORTHODONTIC ADHESIVES

Mi-Hee You, D.D.S, Chung-Ju Hwang, D.D.S., Ph.D.

Department of Dental Science, College of Dentistry, Yonsei University

Bonding of brackets is one of the essential factors for successful orthodontic treatment, so bond strength
of orthodontic adhesives are very important. The purposes of this research were to compare shear bond
strength of various orthodontic adhesives and to evaluate failure sites. One-hundred twenty extracted
human first premolars were prepared for bonding and premolar brackets were bonded to prepared enamel
surfaces with Super C Ortho, Mono- Lok®, Transbond, and Super C Ortho after applying Fluorobond. After
bonding of brackets, teeth specimens were divided into 3 groups. In group 1 specimens were stored at
humidor 37°C in 1 hour, in group 2 specimens were stored at humidor 37°C in 24 hours, thermocycled 10
times and in group 3 specimens were stored at humidor 37C in 24 hours, thermocycled 1800 times. Then
the universal testing machine Instron 6022, Instron Co., U.S.A. was used to test the shear bond strength
of brackets to enamel. After debonding, brackets and enamel surfaces were examined under stereoscopic
microscope to determine the failure sites

The results were as follows:

1. Shear bond strength was significantly highest of using Super C Ortho after applying Fluorobond and
Super C Ortho In group 1, was highest of using Super C Ortho in group 2, and was highest of using
Mono-Lok? in group 3.

2. According to time and temperature change, in using Super C Ortho the group 2 had significantly highest
strength and group 3 had lowest strength, in using Mono-Lok® the group 2 and had higher strength than
group 1 and in using Super C Ortho after applying Fluorobond shear bond strength decreased constantly.

3. The failure sites were tooth-resin interface in Super C Ortho after applying Fluorobond, Mono Lok? and
Transbond and were at almost same ratio bracket base-resin interface and tooth-resin interface in Super
C Orth.
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