& X

[ -

5% 2AE AHAY

1o -
R . g
IM 2
AHXNEA 27} JEs agge vl S
Tl otel]l WEH7] Wi Bl FHA

71 AL nAYAE At AH 713 7)o
He Fo% dAgn 474 ¢ Qo 53 &
Edoll= Straight Wire Applianced] 7F¥Z H
2 2t BE HHIF X3Eo] gleng g
3 HEgAE YAAYE Ao] A8 HEE F
33 = #HQo] oy,

WAHXANE Z7]9E bandE o) &ste] R
& A old YA oM e 3l o F
gro] o] FfA & F e FTH HAAE &
A& AFAZ MaEle 5 YAHoer Hes
A AHEE 5 Je AL HEA ] g wdo]
oFofM oY, 7l&o] He 8 A da
BABET}F JdH 0.2 ALE-3l7]0l F8-8 Ao
e =To] e FHolr)

BHAE X ofol| AF F-2A1717] A8 A&
02 AAAE AH4H Newman™ & 19564 Bu-
onocore”7t EEF ARA %o U)o} epoxy
resing B9l AF H&A(direct bonding)dl
AF&-3t4ath Epoxy resin® Huj 7 Eo] =93t
NHAY =l FEEEG 5L dYFAATE
A& Aol AFHATY, 1 FoE 2 A
93 F¥o] dojvte uBZE HFA 7} MEE

Hod : 1904 48 19
1) AMchetm x| 2chE RSN slele
2): WM xS DEDY DA
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Qou A9 A7} HEE a7 5.
Epoxy resin®} #}]4 ZAlel] o3 HAAE W
g HZAY 1A} 2AHE EFEoHE, 3
gk Fgel <8 composite resine 349} 4
Az E7E ¢ Ak 3Ad 238 FdAe
E33)A A8l paste/paste 3 EILF powder/
liquid Fef9] wY-& HAAL d@E Rola, 4
Al 244 JAAE dFARY FoA 48
S &3d "art 9= “no-mix” e H2A
2 97 A®, 2 F 34 % FHAE 8
WYL FX 9 AH FFeL 98 99 AHE
Hi glen, 44d HAAE nAdE X 3
A e ¥ oty 1 HEAEAe YsiA
o gt ALEET o,

FZE FFA = FAETINANE 355 &
AAE dalsted dE AAREHAoY, AHYSY
A 2 Aol AAHAEH ol &4 B
Alo] dg& B3AI71A R FEG FAAE
g 9¢ 7 7] WiEelieh 28y Tavaset
Watts™ &= 19799 244 FH9 2L 98
B3 HEAAY AHEE HASLE A=I}HL
o, oju] F&A nAZA A FF HHAE AL
£317) Jae FHE Aote] HIZoA RAL
gto] x| AAto]E FHdtE FAdol s FHE0I
Yoju} transillumination & Ag-3ojok
30w 3191, Read® = B L Xole] A& 0
ol A zAFEtolof gtk ATt &4 B
o AHgstA | FFTH JAA Jd HAA =
ol &% ATZ, O'Brien”, Read®s} ¥ 5%
F& 2l 253 JAAAE AHEEAE W
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o Pt A HAAREE F5F HAAE A
£319¢ WrT dgoy FATGHCE {9
A9E ol glta s9on, King 57 % %
3 H44AE 74 2o AAYES W &
o] &3ty HAA R A o] AsARE o
A o} o]FH A& Arrlde FE
soha 3tAch Greenlaw 5% v & 24 B
Aol 3t FF3 HAA o HAAE7) 848 F
g A HEA7Ee} vl wsjA 30417 Fo
= L, INZE FollE 26% Yol ek X gt o] A o]
JdHA 840 drhe AE vjste AL
obUebir stdeh 28v} Lovius 57 %
HAA L DA FAME Fds] AHEE 5
U Al 2 2R B9l A= FAe] HEo] o
A g2 HAAEE Y] Wi seFet
Aot ggE e v&o] o ik #
T8 ZAF AT tiEiA e S B o
d 28t E HAEI FIbske AL oy
B2 40ze] ZAMAZ] Mo 7 F3
@ whalthal Wang 570 Basi},
AHREA B FHe @43sE FF
FFE) oleg HA g sl ke FEE ¢
A717] 98 BaEs gadte 288 HEAA
o o8] Phillips ¢ Swartz”®, Rawls and Zim-
merman®”, Underwood £%0] A 3013 %<t
ATE AN AE3 ® AL H29 Yo
o}, Soniseh Snell”el ojste ol d 2ol
ofafA WAL Bl FHe] g slgr} §lol
Aoty R AL, A 239 w7 HEL 71Ee]
2AGE HAA e Hla oA A e HAAE
& RelFa Qleka sk 219 Chan™e 24
2189 Hzgow B FHo 2@435E
A2 et HA, B 8 (fluoride- releasing) 1A
& HAA A el Aofstn 7]E9 FHFARG
HAAEE B-BAENA LA YEA T $-
2 o] A AFE & Hololliz BE E8o] ° Aol
i 341t Underwood™el ¢)stwl B8 wWé
e HEA G 71EY aAE FFAY HAA
EE JAH R vus] Bohg uf, gego] 7
7} 10.8%9F 7.3% =2 7At}gt 2ol & JEhA] &
gow TR detEE FUA0L AR E

b

%2 ofy
|o
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wo] ohjet o BglolA) waE RHTA o
Folata sl

A4S ARAY QAR F7hE 9% B
& 2o W), Moin 5% 275} 2y
o F7be WA Bun Aol ad
& AAE BYNYIA ¥ o Baol e wd
o] AEE ol AHSUN, LA S HHA

AEA ARdr] RARAE AASE o AR
JE 9 weseld 449 JAREE 7
%A Ao dria Juser,

BEAY WANRE AN RetAL Aol
AN E A AYES) Zasa 14
AR ANE adhE AnzA I3 ARYE
7 AR SEWs] o) o e WEhE
HolE A7k FRSEE, ¥ ATelN e P47t
Sol Agatn At BAE AAAF BuH
AHAE Agste] TR e BRI
Akt Evse] e AAAe Ae WAR
wo] wakel AR FHo| e HaA e
P4 ula AP AFH AHgAl Bgol 5
a7 e 3 Bl Yok

O 9478z & uy
7k AFME A HA A

(1) d+A=

Ao AME-E Aol WA AEE Y3 LA
Al 1 ATAR, EAA] 2 @] E4e] glle.

A Fo] gl AXE AAE 7MY 120 &
AT AR S, BA A5 HFE olgd e
HAAsAL A A Aol o] Basiqr) X
BAL foil mesh 71459 &G4 F4 Hepadl
( Ultratrim™ : 0,18 Standard edgewise bracket
. Dentaurum, Germany )& AM&3}31th,

ALE-gE 3 A e 7R FFe dlE Q] WA
£ HZA Super C Ortho(E§d wA4E 32
A)), Mono-Lok’(M &38 w34 H#A), Tra-
nshond(F53 H&AANSY BAE i3 A HHE
T 8§22 Fluorobond& AR&-38F3) .01 A
2 &3 Aels Table 10 Yepd uleb 2o
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Table 1. Delivery system, manufacturer, and mixing type of adhesives

435

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) A8 A%

Aokl X 2g 3309 burg AREsle Ho
&F3L X)) A EWol = inverted cone burZ A}
&3t FAPHE Folqih dgd olE
A7V 3 ob 2™ YA G o] 85te] A A 1.3cm2
FTAE A mESYn, Ay JAPE =
BA ZAndgrt ZF 49 £ JA 2 #e o]
et~ Hoddd JYPEuA SetAE
o] Aeroll A 2mm o2 E& 5 A 4t} of
F viE" Aote] FHE rubber cup® EA7t
FrE A 2 pumiceZ ZAAHA Awkst

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

o}, &l 2kek 12070 8] Al H-E Table 2 o4 9} 2]
wfste] 7 Az3Are Aol wEl B RS
Abgste] At MEE JIAR g4 B
AL 259 HFig.l). Transbond(H5E 3
e AzsAre] Ao ot Optilux 400
(Denstron research co.) 2.2 ] o}2] 2 4] & o) 4]
0%, 2AFAA 20&3F F2ALGAT 53] &
a7b AAGES AL 9% Jolur] 93
Dol A 248 e Audy B39
Fluorobond& WA AopAel| =X 3}3 Super C
Ortho(EE A& HAAE o] &ate] B}
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Table 2. Classification of experimental group

CHAIWA K] 240 22, 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 Transhond 1 1 hr 0
2 24 hr 10
3 24 hr 1800
j
D Fluorobond 1 1 hr 0
+ Super-C Ortho 2 24 hr
3 24 hr 10
1800
%]0}7} w29 3 1

A BT
=]

BEe A3 5 Al Bl Cl, D19 A&
37T, 100% = AHolAM A7+ R#s &
Ak @ilﬂg o

skl en, 1999 AH
37T, 100% &% oA 24A)17H5 R#s}
i, Al A Rjokel] Bapslo] ¥-2E 51
AAEE e T FAWe LWt o3|
7h&stE e HAA Y w3HAgE A F7]
A3l thermocyclings A A8 vH(Fig. 2). skF
of F10Me exwsrl ddcka 47sa A2,
B2, C2, D29 AlH-& 24A17F 2| WH3lE Lo}
B7] 98] 2cycles/min £X=2 5C- 65 CAFOl &
103] thermoeycling 331 2., A3, B3, C3, D3+
o A HE 6719 T8 oiEE s W
38 oolr ] 93l 18003 thermocyclingsS 4!
Al &k eH(Table 2).

LT
L A% HYE 57

A AFZFES &H2 HsA Y 7|(Instron
6022, Instron Co.US.A)S AH&3}4rHFig.3).

A7) AdAsAurt.  cross- head speed Z
mm/min 8.2 3te] Bejgle] ehd urhale
A AFEE Kg f 992 7] &3
2, Behal &gt 59jol WA Ad w
gty B 7 AR Wygd gve e
okAakS A &M A ( Olympus Co,x13)0.2 ¥
7—‘}0]"4 1 Fol Bk HEAA AN A
$-% B/R( Bracket-Resin interface failure)=,
A0k WA AAA AAN AT TR
(Tooth-Resin interface failure)® 7]&3}%]2
o, 1708 A A 25/ &8 dAo] FAl
HaE Afele F2 AAshe ¢S 7155
AL Wk of 50%4 1 Fdol vrEl A gl
T/B(almost same ratio of Tooth-resin inter-
face failure and Bracket-resin interface failure)

2 7)1 Ea0,

3. EAEA
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Fig. 3. A, Photograph of Instron Mode! 6022 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

A e} A¥zde e dd HEAAre
#at nepall wre) 9o =g SPSS( Stati-
stical Package for the Social Science)/PC" "]
& o83t MibA e ettt oful HaA et A
Fze] e Ad HAPEe Hug A
Al o)) Bl el glojNE AFAR-FE A
(Kruskal-Wallis) M54 2438 AH4349)
om 8] BlaLe] loj A= wl-3 EY(Mann
*Whltney) v R AN S ARE-S ol Bk

Ha2
7l gt e} "2 757 BEA oie
R7] el e BEE 24 (Crosstabulation) s

We Adske .
metT M

7h Ad HEAE

4% A WAy ddgts 2F22-
A 2 (Kruskal-Wallis) H|E4 EAHHHS A
ool oA g AAE A3, 747 ], 2,
3ol A HZA] A HAFBEE v
HEA o] ek JARE FANAA A
& Yelol A, 1T A= Super C Ortho®

|

|
Do/ -}

L3 A9 FluorobondE =¥3F & Super C
Orthog AHE-JH 249 A H2A74w7) 79
AUA =A Ve eH, 23 Ak Super C
Ortho& AH&8S ) HAZZ7F 718 =4 o
Ehyten, 3ol A Mono-Lok™E AHEaHal<:
o 7hg & A HAREE ‘%E}‘Hi’iu}. %3
Z}ztol Aol Al Alzta} EERste] wpah A
@ HEAgre #stE YelldEdl, Super C
Ortho, Transbond& AM&E 7Z-9-o= 24
VA 22ANA Mg w2 Ad HALEE Kol
HA, 3T A b B Ad HAABEES B
o}, Mono-Lok* & AH&-81¢ W tE H&A)
oA 3ol Aol M. 7HE e Mg HEAA
TE HARAE g8 3wdAE 283 Zo] ¥
2 A HAYEE R, FluorobondE =%
gk & Super C Ortho& AHEA™ BS-ole &
HaA e} o] A7k} Lreste] whE {24
o M7t FUA vERA] kot A
Tro] Aol whe} e A= A& 33
2E YEHITH(Table 3).

127 Agatzte] dAdt HAAEY FojaE
Mann-Whitney R4 EAWH o2 HAG 4

mlv
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Table 3. Mean values of shear bond strength of adhesives ¢ unit : Kg.FF)
group adhesive Super C Ortho Mono-Lok® Transhond  Fluorobond+Super C  p-value
group 1 16,109 + 2.838 11514 + 1,718 13915 + 1.838 16.789 + 0.788 0.0001*
group 2 18440 + 2.829 16.768 + 2.800 15.327 + 2.487 15560 + 2.209 0.035"
group 3 12275 + 3882 16835 + 2.12 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 -
)
18+ Group |
1611
14 Group 2
2 B
(e, ! Group 3
E; 10
8_
61
44
4 7
0 4 —

Super C " Mono-lok 2 Transbond

' Fluorohond

Fig.4.Shear bond strength of adhesives

B 17 E gAE RE HFA 7o) §9%
7t eI o, 27l A e A2E A oE H
27 el FR7E fIaL, 37l A& B3E
A9 2 HEA Pele Fozz i
(Table 4).

v Bt g YA

HapA 22t 448 UER Table 5 & 491
A, Super C Orthow E e} 3} &) 7 A 4ol
A9 geto] 40%0] WA HAA HAR
A "ol 46.7%FE F7HA] Aol n]&EA
UElyt oW, Mono-Lok?, Transbond, Fluoro-
bond-+Super C orthot= M#E2 3 H=A| 24

Kol Ao} &efo] Zhz} 86.7%, 80%, 0% = thH-
& AA et Ach

AZHA det T HEAn JEAA AAR
o A 9] eeto] 785%E 7 Woka, 11 e o
2 ol A= Fluorobond +Super C ortho?] 79
7} 0% 7V & vEE AAPeH AF
gel oA e 25%F &AL
SR BANES A8 daae FEA9
Fqo) ueh 2ol g Fel FAdUA 2
ol7} e A& vERgTH p<0.01 ).

Fig. 5+ YA dv|Fd oz #add detg va)
A 714 %e] Felg HolFa Q=] Ax Su-
per C orthodll Al 744 o] dojt &g oo
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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 - ok * ns ns - -- - * - - -
Bl —— dk ok —= sk - —-— - ok -— --
C1 - shok -= -- ns -- -- - * --
D1 - - - - ns —-= -- - *
A2 - * * * sk - - -
B2 - ns ns —-= ns -= -=
C2 -- ns -- - ok -
D2 -- -~ ~= -= ns
A3 - *k ns ns
B3 — ok *
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 %<{ms ive Super Mono-Lok® Transbond  Fluorobond+Super C.  Col Tot
B/R Row (%) 63.2 105 158 105
Col (%) 40.0 6.7 10.0 6.7 19
Tot (%) 10.0 1.7 25 17 (15.8%)
T/B Row (%) 40.0 20.0 30.0 10.0
Col (%) 133 6.7 10.0 3.3 10
Tot (%) 3.3 1.7 25 0.8 (8.3%)
T/R Row (%) 15.4 286 264 29.7
Col (%) 46.7 86.7 80.0 90.0 91
Tot (%) 11.7 21.7 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 fallure, T/B:almost same ratio of Tooth-resin interface
failure and Bracket-resin interface failure, T/R:Tooth-Resin interface failure

" ¢ 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.

2 B2epl 7)Aok HHA GAFNM o]
dojut BepAl Rl o o] A &7} dolsl
A ¥ gEela, BE ante HAA A F2
Aot GHFFLE Aofo} R FA] FA RN
geho] dojut HFA7F Hepd ®Wo] B |
o} = Aeoltt.

C Ast B 7} FAld Hl&d e
UEl Aot

Qg oE 4FHY BHS HAARE P
Yoz bgsolo} ohu, 28 HFEE 714
A Wgd BEe AFE 5 olo an, 94
@ ARG AR YRH R AL§3 7)ol
Aelajor shu, =@ Wy Awrt UL WA

A& Aot2RE AAL W) 7HEd 3 PEd
Euo] 48 184 gofol A}, @A o]
& FEANII LA wAE HFZHAN
o] 7 MLE Ax B dFe ojEd A
ZF AFA FHA wE A=
o] @7|& vusty YA &4 4§ v
F 9 B g8 GAE dolry] g A
olglty, w3k AYPTS 1w(BA B3I} 1Az
%) 2w (Bl K& 24717 &, thermocycling
103) A, 37(2 el 53 24A)7F F, ther-
mocycling 18008] AADO.E HEF&A AT
HA52 vas) BkEd ol 1A F9f Al
7ro] oj=A % Ao UA T FolE HaA
S SAHE AL Aol e Ao, 3
-9 A thermocycling$ 180038] AAI¢ A& 4
A FAWANA AU =AE & mRATE}
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= 717y 2% HEE Ads 77
), ol WAHXNEI} F7|HE 8
st AREA, HEAAZG FAUHAAM Y 220
gho] WM& w3 OoR HAFL WIE B
A A7) W&ol o] & vlaLsi ] A% Aelqd
t}. Tavas®} Watts" = B33 H2A9 2447
A Fo HAFE 58 T JAAEE v
waE BpeEd 1 JIAFEL Aozt Avty ¢
A} L, AA Ao A Heple] B8l Wk
g A7% O'Brien”™® Hi}Alo] gesls A%
o 82%7} Bt F2 & A3 67049 olujel ¢
ojdtii stHA 2 wWrH Y HAFRE B2
3k b ot

Aol ARES 2 HAA S EAH A4
g A9Ed, uEFY AL HFHA(Mono-
Lok)¢] B4 Fo| o]FoiX| & primer
7} Hotyel XA =i, BepAddde 5§ F
A7 8E B #xlo] HX8HA HoA o
Ag Xopde] UAAZ|H HZA Hepill s
oA F&e] MAEE EAE A F2HA o},
e A& FE3 WA vk (white spot)]
AE dodls Bl Fro oo HA
Al F§o]l A9 dojux] 7] il 4A A
AT 4 Arhe FAol Ak w3 HEFY
44 JAAE 29 1y FEedd AL
& & Qloke Avtd FHE AYa 9ok B
Ao 1HH HF g4olg Ko} myaFolA B}
A& AT o] AL EdolE o] &3t
zpo] FHANR ol Fdte] &AL Udte $A
HAshe g os & o A 9 Bl
& AL e wiolnh Proffito] ¢}
W oHESY wAgE AFAN EFY wYgE A
Ao v 83 Ado] "Wolrvka 3%
I, Bvans"¢] A7 AN E Y 244 A
AA7E HEFE WAL FZAA A e
HHAAEY $A7F #A Jebgeh 28y Del-
port?ell ejahd 349 E58 WA} 4719 v
E3E HAA Y A HAAEY A fe
AAe Apol7b YEhA| skt syt

HRmel dE HEEE v 441

2 o] A= Mono-Lok’e) 123 23¢9 A
g HH7}EE= Super C Orthod] Agk A%
of HlEA oA UA wkou 379 Ae H
A EE A AT e RE gRARY
Fel4A 718 B dEstip<00s). o
4717be) 1Y ABA FHOE 3AW 5 Yo,
F2g HZA(Transbond)e] B $E SFA
be vl 24T 4 glon, eyl e
ol HAAE BAE RA7) o)Hd A
AE 5 oA g8 FF HEARGE B}
< e 2ol AXAE F e FHol A
LB AFAY Ad HAZAG = A
King 57¢ #%8 #4448 3% 2apid 3
A 518h53 HAA ) v aA e s R
Qltha W3k vh 91, Greenlaw' = 30417 &
o) FFY AAAY A HARE) g5
darAlel wsiA Kutel <QFHEHula slgloem,
Lovius '€ Aol A AME3 o) A7x] 19
ANA "gehgo] ¢ HUa Bagk v gtk # A
TFoME BE3 HAAE AFXIALY A A4
g} ZA A 2027 YA 2037 FAE
ZAEY Ag HAAEE SH% A QAR
o2 Ao vlEA A4 gL HAA=E Y
ElUidc AA FRAWNA A3A ] BFE A
AAE o] &3] BEAL FAIUAE, s
2AVEHE Zlo] AgelA %o 4xE &g A
oz o ¥ WARES vehd oae
F gl mebd By gein A R REe A
84 Fog a3tEe A,

Kohavi”t 848 EX# ¥ JAA4E 3%
&= A$ol Ao} AL Earfoloa] &
Wk HALE wjEo] WA ol nA g
o] WA B E HAH L A3E 7hA 2
1 841, McCourt® = BAE W&t %
3 JZA Y 7129 FFH HFA ] Ad H
AREE HIA EAE WESe T HEFR
Ao A4 7N1EY FFFH HFAARYG dA3 @
2 HAHJEZE Vel 24E& HAAZ A
7)ol AAx 2adn o, Chan'’ =
BE42 fEste 2L H4As )&y g

Fg A0 s ARPEA Y- YA F

™

i

i

2 8

o

Ny

Al
A
Sl
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A&t &t

B dFd A Fluorobond& 2|obde] HA =
233 Super C OrthoE FHAIZ A9 g
HAAREE gzTes B4E8 =¥3A gu
a2 Super C OrthoE AHES Ayt HAZE
of vislA 17 379 Ad FAAZEE R4
Ae 2ozt ey 27 AY HAREE
T UA BA e THP<0.05). & H A
oA 1oy 3T RE 2w A YAt
M EL JAREE 29 AFE 28 Fluo-
robondE AMEH-E W A 22wyt
Yo wet ALHA HEAZEY FAE B
£, o] McCourt™®e] Q7oA Azko] 73}
gtoll we} E4E W& JFAAY HAAE
7} wolx A3 2L AaE ekl

Beb get o) dsiME Powers”, Gw-
innett'” Joseph'%, &¥3 3} o) Pz F4
BaAle] g, Bl 7|5 §¥o] JFE
7} wgol 1Al Feu HEAA S Fiel #
Aglel F2 Bapdl 71X HEAA AAR
o)A geto] dojiria &5].out, O'Brien”
1A 59 e} FAA ] FR e o E =
g gAS BT FASGL B dTelA
Super C Ortho® AH4-3 ZA¢+ BoaAd %
Al BAFAAM ] @etat HZA G Ao} A K
oA 9] geto] Hd AER dojwti, 1 9]
HHAAE AFEE Z 55 UEE Xolg} HAA
AARANA o] dojyke), B4 A P
A FHS Bepd g Ftd SAYOE F
93 ANl et th(p<0.01). Mono-Lok’&
ALEE 799 BA4E EEE AW T ETA
Fluorobondg o} Well WA EX¥3}3 Super C
OrthoE AH&-§ A5 F2 otet HEAA A
Aol A geho] dojut o] f-i, 7 primerst
sealant7} Ao} T}t 2R Alojo] 7Y A
A e T FRTE FYH7 HE Aol
Q7] QR o2 ALZET}. Evans”9 ¢td)
M T8 w48 HAAE 7745 2 87
o)A primerihg& Xopdo] T ¥5la wAF &
Al7to] 7433 Fol pasteE FFAIAH HH, A
to] AR E HA}wrt Aas9 Ha

CHRIZ B A] 2474 235, 1994

E7t gl we Xole} HAA A Ko A
Hatdo] ggdls ulgo] HolHE Ru3y
o & B EFY HFAAME primers} paste®
ATy FelE7] A Aol o] Kol
o] A% eVt AR EE FH-ada B 5 gl
T RALE AsEY. 35 HAAE AL T
$ % O'Brein® # Bradbum®%o] B3} wv}e}
gol Aot {gAn HaA AARAAN o]
WA, ol FFH AFA) w2 d=
2 Qg Bl 7| AR v3] nAstA A=
AolHE & AFsA Bahr] i Aoz A}
gen,

Bepllo] Ao} {@FAn HAA Ao A
geeQdrigs ¥ 229 542 YehA|
gponz dFo) ALEE HiEAle HyA g
g Gdo] ZA YA FLAAE WA &
T RALZ AludY.

2 d7e 9HAA A™H( cross-sectional
test )o|7] W&o, o} Aol BH el 2}
o], Aokl AHE-A 9 Hx FU3}A] F3F 3 2A
o] FA, Aol FA7IF A driy F g
3 YA o] AREAY 5, FRA N 7 E
9 <, Aoto] Rag By A 53 g
Hol7t 9l& = e, 9% A¥A7} 7hsd
g ®lolg Fol7] Y3 =¥3ger, & o A
g3 A7AHE 97 HEAME o Be AHE
HAL A8 E A FAHLE AAE E90k
& Zoln, Ed nAE FAAR A= o
o2 A7t AX B A7t A gEojof &
RO R AtgE),

v.d &

g AgA wAYE BaAe Fa Kol
AdE7] wjie] 2 FHATE AP
Ay Ag duke] AA 7|l He T A
g ek ¢ gl AEAY 2y JEE
M wAgE HAA HAFEI Fa5, W@
A A8} B71E 3k A Ee)y) Wi o
HEAZZI} Azt L2kl 9s) o= x o
MBS Hole A7t TRtk & £ gith o
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o & dFoAe d47HEe] AHESta Yl &
48 24 F Super C Ortho(EEE A&
A%A), Mono-Lok’(R1EHE A& HataA),
Transbond(Z5 g Q-8 HFA)S Fluoro-
bond(E4& &3} sealant) & HEHOE N
stod, TS e FARAA ALY xRS
e JHAAY HALEY HSlE Folry] ¢
3 Adga-S 1B B 1A F), 298
gl 82 24717t &, thermocycling 103] A A)),
3T (B H3 24474 F, thermocycling 1800

5 Aoz BRste} FHA AW HAPE
g 27 vzaln, 42 S50l e nehd
o9 e B U e AT AR

ot

1. 179X+ Super C OrthoE AW A 59
Fluorobond& E=X¢ ¥ Super C OrthoE A}
S A9 Ad JFAAE 2A YERR
on 27X Super C OrthoE A&
W FAAE M wA dElged, 33t
A= Mono-Lok’E AH&3141& o §94 9l
A 7 & Ag AR FEg BHAFAY
(p<0.05).

2. A17tap &gl wel, Super C Ortho, Tr-
ansbondE AHEFY Aol 2wAA M
& Ad HAABEE BID 3TdA 3
e Ad JAREE By o, Mono-Lok?
g AMEFE Ye 3TAA T 2749} 2ol
o Ad HAAJEE E31 3, FluorobondS
=33 % Super C-OrthoZ AHEHE 299
< Algte] Aol upe} A HAZES] A&
29l #AE Yehit,

3. B&tA g 94le] Mono-Lok®, Transbond,
Fluorobond& =X¥3 ¥ Super C Ortho& A}
LY BSole T2 Kok HEAA BAFR

oA geto] dojyt o} Super C OrthoE AF

£34 Agole B 7)1HFE) HE3AA g
AR A2 deta} Xofel HAA A AR
A ggo] B AR ot

ool Aug B W) Hebil F3A FaA

fu o to

—
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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, Yonseil 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 37T 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.

KOREA J. ORTHOD 1994 § 24(2) : 433-445.
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