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Studies on the Suppression of Remaining of . the

Resin on the Tooth Surfaces in Debonding of

Orthodontic Brackets
Part 1. Destruction Behaviors of Adhesion System

Hideo KINAMI
Department of Orthodontics,
Osaka University Faculty of Dentistry
1-8, Yamadaoka, Suita, Osaka 565, Japan
Key words: Debonding , Remaining of resin

Bracket base form design

By measuring the area of residual resin on the
tooth ‘surface after debonding and the forces
required for debonding, the destruction behaviors
of the bracket-resin-enamel adhesion system were
investigated in relation to the data obtained from

the tensile tests.

1. The ratio of a residual resin area on the
debonded tooth surface to the bracket base area
was calculated and referred to as resin remaining
ratio.

In case of ‘intraoral debonding, the distribution

-1-



of the ratios showed almost all or nothing
pattern, that is 0% or 100% of resin was left with
very few intermediate values. The proportidﬁ
between the two was different on every tooth type.
As to 1 and 2, the ratios indicated mostly a 100%
pattern, the number of the teeth which showed
100% ratio gradually decreased toward the
posterior teeth. On the other hand the proportion
of teeth with a 0% ratio such as TE, §,§, 45, and
45 increaéed successively in this order. In case
of extraoral debonding on extracted teeth, the
resin remaining ratio showed a similar tendency,
regardless of the type of resin used in this
study; MMA resin and Bis-GMA composite resin.

2. The forces 1loaded on the blades of the
debonding pliers were measured to estimate the
forces required for debonding.

The forces at the incisors were the largest,
followed by canines and premolars in case of
intraoral debonding, but no difference was noted
among tooth types in case of extraoral debonding,
regardless of the resin types. |

3. There was almost no correlation between
resin remaining ratios and forces required for

debonding in either intraoral or extraoral

-2 -



debonding.

4. In the tensile tests, resin remainiﬁg ratios
were 7heafly 106%; 'in ' eﬁery tooth type and
apparenfly ;different frdm the ratios in case of
debonding by pliers.

5.8tress analyses by the Finite Element Method
were carried out on the incisors and premolars
used as models.

The tendency of the stress distribution in these
models was similar regardless of the resin types.
A high-stress point was detected near the bracket
wing portion and the resin layer under the bracket
wing in case of tensile tests, but near the
bracket marginal portion at which external forces

were applied in case of debonding.

These results indicated that the bracket base
form design and the strength of bracket base were
important factors in determining destruction
behaviors of the bracket-resin-enamel adhesion

system.
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Studies on the Suppression ofoeméining of the

Resin on the Tooth Surfaces in Debonding of

Orthodontic Brackets . 7 -

Part 2. Correlation between Bracket Base Form
Design and Remaining of the Resin on the Tooth

Surfaces
Hideo KINAMI

Department of Orthodontics,
Osaka University Faculty of Dentistry

1-8, Yamadaoka, Suita, Osaka 565, Japan

Key words: Debonding , Remaining of resin ,

Bracket base form design

In order to minimize destruction at bracket-resin
interface, brackets with different base form
designs were prepared based on the findings

obtained in the preceding report.

Newly designed brackets were prepared to examine
possible factors which affect destruction

bahaviors at the bracket-resin interface.
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Followig factoré-were evaluated;
1. Base°curvatures =— one plate—form.base, three
shell;formlbases wiih:differenﬁ curvatures.
2. Base reinforcement - a conventional type and a
soldered type with a piece of stainless steel.
3. Base undercut -- foil meshed type and
photoetched type.

The tensile strength at bracket-resin interface
was measured, andiareas of residual resins on the
tooth surfaces after debonding brackets were

determined.

The results obtained were as follows;

1. Tensile strengths at bracket-resin interface
increased as the the curvatures of bracket bases
increased, altered base design from plate-form to
shell-form, for both MMA resin and Bis-GMA
composite resin.

The effect of the base reinforcement was not so
great as that of the bracket base curvatures. On
the other hand no difference was detected between
two undercut forms.

2. The amounts of residual resin on the tooth
sur faces 'after debonding decreased, as the
curvature of bracket base increased, for both MMA

-2-



resin and Bis-GMA composite resin.

These findings suggested that an imprévement of
the bracket base form design may coﬂtribute to
solve clinical problems associated with debonding
procedures, when complete removal of resins from

tooth surfaces is required.
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