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Fig. 1. Mean values of shear bond strength under varioius treatment
methods for bracket base when tooth surface treatment
method was fixed.

Fig. 2. Mean values of shear bond strength under varioius treatment
methods for tooth surface when bracket treatment method
was fixed.

Fig. 3. Scanning electron micrographs of A. debonded bracket base,
B. new bracket base, C. bracket base microetched by
sandblasting, D. bracket base ground by green stone

Fig. 4. Stereomicrographs of enamel surfaces A. before acid etching,
B. after acid etching, C. after debonding, D. after debonding,
removal of residual resin and acid etching, E. after debonding
and microetching.

Table 1. Experimental groups

Table 2. Shear bond strength of each group

Table 3. Mean differences of shear bond strength under treatment

methods for debonded bracket base only when treatment
method for tooth surface was removing residual resin
remnants and acid etching.

Table 4. Mean differences of shear bond strength under treatment
methods for debonded bracket base only when treatment
method for tooth surface was microetching.

Table 5. Mean differences of shear bond strength under treatment



methods for debonded bracket base only when treatment
method for tooth surface was water cleansing and air
drying.

Table 6. Mean differences of shear bond strength under treatment
methods for tooth surface only when treatment method for
debonded bracket base was changing with new bracket.

Table 7. Mean differences of shear bond strength under treatment
methods for tooth surface only when treatment method for
debonded bracket base was microetching.

Table 8. Mean differences of shear bond strength under treatment
methods for tooth surface base only when treatment method
for debonded bracket was water grinding with green stone.

Table 9. ARI after test machine debonding
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(W) A2Z ¢ 50 pm A7 9 aluminum oxideZE o] &3&to] X Hol A S5mm ¥

H
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& Transbond XT light cure adhesive primer(3M, Unitek, USA)E =¥3}31 3
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Table 1. Experimental groups

Treatment on bracket

Group Treatment on tooth surface
base
G1 Removing residual resin remnants and acid etching Changing with new bracket
G2 Removing residual resin remnants and acid etching Microetching
G3 Removing residual resin remnants and acid etching Grinding with green stone
G4 Microetching Changing with new bracket
Gb Microetching Microetching
G6 Microetching Grinding with green stone
G7 Water cleansing and air drying Changing with new bracket
G8 Water cleansing and air drying Microetching
G9 Water cleansing and air drying Grinding with green stone
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Table 2. Shear bond strength of each group (unit : MPa)
Group N Minimum Maximum Mean Std. deviation
G1 10 16.00 21.00 18.17 1.55
G2 10 27.40 33.50 30.00 2.55
G3 10 19.00 20.50 19.88 0.51
G4 10 21.00 24.30 22.94 1.14
G5 10 25.30 35.50 29.04 3.75
G6 10 22.10 26.80 25.08 1.59
G7 10 18.40 20.60 19.64 0.71
G8 10 29.50 35.80 32.17 20.2
G9 10 16.00 24.10 19.72 2.22
Control 10 18.00 23.90 20.92 1.98
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Table 3. Mean differences of shear bond strength under treatment methods
for debonded bracket base only when treatment method for tooth surface was

removing residual resin remnants and acid etching. (unit : MPa)

A Groups B Mean Difference(A-B) Sig.

G1 G2 -11.83 *

G1 G3 -1.71

G2 G3 10.12 *
Control G1 2.75 &
Control G2 -9.08 i«
Control G3 1.04

* 1 p<0.05
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Table 4. Mean differences of shear bond strength under treatment methods
for debonded bracket base only when treatment method for tooth surface was

microetching. (unit : MPa)

A Groups B Mean Difference(A-B) Sig.
G4 G5 -6.10 *
G4 G6 -2.14
G5 G6 3.96 *
Control G4 -2.02
Control G5 -8.12 *
Control G6 -4.16 *

s 1 p<0.05

Table 5. Mean differences of shear bond strength under treatment methods
for debonded bracket base only when treatment method for tooth surface was

water cleansing and air drying. (unit : MPa)

A Groups B Mean Difference(A-B) Sig.
G7 G8 -12.53 ¢
G7 G9 -0.80
G8 G9 12.45 *

Control G7 1.28
Control G8 -11.25 *
Control G9 1.20

% p<0.05
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Table 6. Mean differences of shear bond strength under treatment methods
for tooth surface only when treatment method for debonded bracket base was

changing with new bracket. (unit : MPa)

A Groups B Mean Difference(A-B) Sig.
Gl G4 -4.77 *
G1 G7 -1.47
G4 G7 3.30 *

Control Gl 2.75 &
Control G4 -2.02
Control G7 1.28

* 1 p<0.05

Table 7. Mean differences of shear bond strength under treatment methods
for tooth surface only when treatment method for debonded bracket base was

microetching. (unit : MPa)

A Groups B Mean Difference(A-B) Sig.

G2 G5 0.96

G2 G8 -2.17

G5 G8 -3.13
Control G2 -9.08 *
Control G5 -8.12 *
Control G8 -11.25 *

% 1 p<0.05
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Table 8 Mean differences of shear bond strength under treatment methods
for tooth surface base only when treatment method for debonded bracket was

water grinding with green stone. (unit : MPa)

Groups . .
A B Mean Difference(A-B) Sig.
G3 G6 -5.20 *
G3 G9 0.16
G6 G9 5.36 *
Control G3 1.04
Control G6 -4.16 *
Control G9 1.28

* 1 p<0.05

_13_



* . p < 0.05
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O : changing with new bracket D . removing resin remnants and acid etching
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[] : grinding with green stone D . water cleansing and air drying

Fig.1 Mean values of shear bond strength under varioius treatment methods

for bracket base when tooth surface treatment method was fixed(unit=MPa).
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* . p < 0.05
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Fig.2 Mean values of shear bond strength under varioius treatment methods

for tooth surface when bracket treatment method was fixed(unit=MPa).
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Table 9. ARI after test machine debonding

G1
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Fig. 3. Scanning electron micrographs of A. debonded bracket base, B. new

bracket base, C. bracket base microetched by sandblasting, D. bracket base

ground by green stone (left:X25, right:X100).
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Fig. 4. Stereomicrographs of enamel surfaces A. before acid etching, B. after
acid etching, C. after debonding, D. after debonding, removal of residual resin

and acid etching, E. after debonding and microetching (magnification X150).
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Abstract

A study of shear bond strength under various treatment
methods for tooth surface and bracket base in re-bonding

procedure with debonded brackets

Soo-Hwan Oh
Department of Dentistry

The Graduate School, Yonsei University

(Directed by Professor Chung-Ju Hwang)

The purpose of this study was to investigate the effect of various treatment
methods for tooth surface and bracket base on shear bond strength in
rebonding procedure with debonded brackets and to make a clinically useful
guide for rebonding procedure. 100 bovine teeth were used as samples and
bonded with standard metal brackets. Then 10 teeth were setted as control
group and the other 90 teeth were stressed to bond failure with manual
debonding appliance and subdevided into 9 experimental groups under
treatment methods for tooth surface and debonded bracket base(each
experimental group contains 10 bovine teeth). After rebonding procedure, shear
bond strengths were measured with Instron machine and statistical analysis
were ANOVA and Tukey’'s HSD test.

The following conclusions were reached:

1. Higher shear bond strength occurred than control group only if bracket

bases were treated with microetching (p<0.05, Tukey’s HSD test).
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2. Higher shear bond strength also occurred than control group when tooth
surfaces were treated with microetching but bracket bases were not treated
with microetching (p<0.05, Tukey’'s HSD test).

3. Similar or lower shear bond strength occurred than control group when
tooth surfaces and bracket bases were not treated with microetching
(p<0.05, Tukey's HSD test).

The data suggest that rebonding with microetching treatment for tooth

surface and bracket base is viable option when a bracket has been debonded.
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