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Table 1. Brackets used in this study
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Code Brackets used Manufacturer Types Notes
MIL standard edgewise | Rocky Mountain ainl reel foil-mesh bese,
SS §
bracket Orthodontics, Inc, USA | > "= | mechanical retention
Unitek. Cor tion,
TSD | Transced 2000™ Ug;\e rporation, polycrystalline | micromechanical retention
CST Crystaline™ Tomy International polycrystalline macromec.hanical rejcention
Inc. Japan and chemical adhesion
. R Mountain
SGN | Signature™ O;t.cll:(}),d ontics, Inc, USA polycrystalline | macromechanical retention
ooth surface,
FSN | Fascination™ Dentaurum, Germany | polycrystattine sm . St ce'
"chemical adhesion

(TM) indicates trade marks.

B9 4 oprlaht Aoz Basojgirkm
16-19) ’

o A7 EARAR AW Ayl
Aol7h BetAe] ARAPRE MAE FFE

TR B2 AAA e e gEdaA

A gaa.
1. g4y
1. A8xE

APXNEE A3 AT sltA TR FAA
AP/PAY TG, 1A A$EA Ze vy
29t 22 e o] o] i $-2F o) o] H o
VA Fe XoE AAAsz Hddgon,
o YA AFo) Hold Bo] e Y,
EleY, 7]ete] o]EF §& F=2E EZ 7R
A F, A o] & w7ix] AP
"0 o 4 T WFuLd RASYT)

AgA ot 1L H% 2 284S eV
$13te] Aol 25mm, ¥ol7t 15mmel 9353
EEE AHE3IHY. BEo xolE uAE)
A= E X2E AT F 254 9 4mm
A X@EHo] B9 ugdHFYd HE
= E 1A3lal, EgdAH #) Z (Polysol, Sa-
mwoo Chemical Co,, Korea) & B39 231

FHAAA, XF ¥ =58 4FY @
A88L Az

AYTY =A8AL HAHEA G A8
A Atolol J1AE AFE olFE A FolA
mA7IAA AFFSE Transcend 2000™E,
ARANAZ AFYC 2 Signature™E A3}
R, 353 AFE o]F= A FolA Fascina-
tion™&, 7|44 ¥ 383 AgE =R F
A Crystaline™& AAAL, XTF22A
AB5AHoZ go] AHEHol2 F4A BT
ol AaHe| vl A E Y (mesh) o] ¥3d 3}t
A7 4 EFY ol =29 o]2H & (Rocky Mou-
ntain Orthodontics, Inc,USA)-& A&, o
Ed B So)AlE Table 1] 2.9k3t9iow,
7 BEAle] FFde AAEw A AL Fig
19 A A3

AR YAFFAzE ARHEL Qe 5%
Z3¥9] 429 MonoLok 2™ (Rocky Moun-
tain Orthodontics, Inc, USA)E AM&-3}t).
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Fig. 1. Scanning electron micrographs of the frontal(A) and cross-sectional(B) views of metal and ceramic
bracket bases. 1A and 1B : metal bracket bases with foil mesh for mechanical retention, 2A and
2B ; ceramic bracket bases(Transcend 2000) for micromechanical retention. 3A and 3B ; ceramic
bracket bases(Crystaline) for chemical and macromechanical refention. 4A and 4B ; ceramic brac-
ket bases(Signature) for macromechanical retention. 5A and 5B ; ceramic bracket bases(Fascina-
tion) for chemical adhesion only.
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ARAE E38 AaGigdl NHE nAsa,
T2 A1 8 7] (Instron 1124, USAYSl A 8% 1
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Bapl 4w o9 e E(m)Y 2
2IR(kg o2 sl AAFAE R Y
o

B 2d o] WAL H2Amg 20u) 2 g
2R3 AR AZdPen 1 AZAe
Table 201 A&

Table 2. Area of bracket base

Brackets used Area of base(cm?)
Metal 0.105
Transcend 2000 0.121
Crystaline 0.101
Signature 0.087
Fascination 0.087
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Table 3. Shear bond strengths of the ceramic brac-
kets experimented

Code Mean Shear Bond Strength
Mean(kg/em)* | SD. Range
CST 31826 64.70 196.89—447.48
FSN 29241 62.02 195.17—431.92
TSD 289.57 63.32 169.24 — 386.59
MTL 22195 | 4123 129.44—280.77
SGN 163.76 | 52,53 87.61—272.06

* ! Means linked by vertical lines were not significa-
ntly different at the 95% confidence level tested
by Duncan’s multiple range test.
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Fig. 2. Histogram of the mean shear bond strength
of various ceramic brackets. (M+C) ; mac-
romechanical retention and chemical adhe-
sion. (C) 5 chemical adhesion. (M) ; macro-
mechanical retention. (m) ; micromechanical
retention. Asterisks(*) show significantly lower
shear bond strength.
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Table 4. Incidence of Adhesive Remnant Index(ARI)

ARI
Groups
CST | oo | 2(10); 200{15(75)| 1(5) |0(0)
FSN | 1(8) [12(60)| 3(15)| 0(0) | 1(5) |3(15)
TSD | 0(®) | 6(30)] 3(15)| 5(25)| 0(0) |6(30)
MTL | 000) | 6(30)| 9(45){ 5(25)| 0(0) |0(0)
SGN | 0(0) | 3(15)(10(50)| 7(35)| 0(0) |0(0)
( ) indicates the percentage of ARL
Score 0 © No adhesive left on the tooth
Score 1. Less than half of the adhesive left on the
tooth
Score 2 : More than half of the adhesive left on the
' tooth
Score 3 : All adhesive left on the tooth, with distinct
impression of the bracket base
Score 4 : Enamel cracks and/or enamel fracture
Score 5 : Bracket fracture

0 1 2 3 4 5

20 T
.
G157 E1SCORE 5
3 B SCORE 4
S 10 ®SCORE 3
° Il SCORE 2
2 B SCORE 1
5 5 CSCORE 0

CST FSN TSD MITL SGN
{M+C) ©) {m) [C)] (M)
Experimental groups

Fig. 3. Incidence of adhesive remnant index. (M+
C) ; macromechanical retention and chemi-
cal adhesion. (C) ; chemical adhesion. (M) ;
macromechanical retention. (m) ; microme-
chanical retention.
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Fig. 4. Scanning electron micrographs of fractured ceramic bracket. 4A ; Bonding base of fractured brac-

Sa=ab HaEe) Malgaln MuAEzE 963

ket(Transcend 2000). Loss of siica(A) from braket base is shown. 4B ; Tooth surface with fractured
bracket. Resin adhesive(R), siica particles(S) and fractured bracketsare remained.

. e 1

Fig. 5. Scanning electron micrographs of enamel fracture. 5A ; Blacket with enamel and dentin attached

o

to bracket base. 58 ; Tooth surface with a large enamel and dentin defect. Fractured enamel(E)

and dentin(D) are shown.
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-ABSTRACT-

EFFECTS OF THE DIFFERENT CERAMIC BRACKET BASES
ON SHEAR BOND STRENGTH

Jin-Oh Kim, Ki-Soo Lee

Department of Orthodontics, College of Dentistry, Kyung Hee Uniuersit_y

The purpose of this study was to evaluate the effects of different bases of ceramic brackets on shear bond
strength and to observe failure patterns of bracket bondings.

Lower bicuspid brackets whose bases designed for the macromechanical and silane treated chemical bon-
ding, those for silane treated chemical bonding, those for micromechanical bonding, and those for macrome-
chanical bonding were tested as experimental groups, and foil mesh-backed metal brackets as a control group.
All the brackets were bonded with Mono-Lok 2™ on the labial surface of extracted human lower bicuspids
after etching the enamel with 38% phosphoric acid solution for 60 seconds. The shear bond strengths were
measured on the universal test machine after 24 hours passed in the 37 C water bath. The gathered data
were evaluated and tested by ANOVA and Duncan’s multiple range test, and those results were as follows.

The shear bond strengths of brackets for macromechanical and chemical bonding, those for chemical bon-
ding, and those for micromechanical bonding were not different (p>>0.05), but showed statistically higher
than those of metal bracket and those of ceramic bracket for macromechanical bonding(p<0.05). The shear
bond strengths of ceramic bracket for macromechanical bonding showed statistically lower than those of
metal bracket(p<{0.05). The enamel fractures and/or ceramic bracket fractures were observed in the cases
of higher bond strength than that of metal bracket. These results supported that silane treated base of ceramic
bracket show higher shear bond strength than that of metal bracket, and suggested that micromechanical
form of ceramic bracket bases show higher shear bond strength than that of macromechanical form.

KOREA J. ORTHOD. 1994 ; 24(4) : 957-967
Key words : Ceramic bracket base, Shear bond strength




