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ABSTRACT

Aims: To evaluate and compare the effect of micro etcher model 11 on geometrical integrity of base of
variable types of orthodontic brackets after etching and compared with new bracket. Materials and
Methods: Twenty seven brackets were divided into three groups of nine. Group one was titanium
brackets, group two was stainless steel brackets and group three was ceramic brackets. Brackets had
been previously bonded to glass slide with same adhesives. All groups were carefully removed with
debonding plier and again all groups cleaned from the adhesive material by microetcher and the bases
of all brackets examined with stereomicroscope and compared with control group. Results: There are
significant differences between the control group and reconditioning groups "stainless steel, pure tita-
nium and ceramic brackets". While, the stainless steel and ceramic groups have the lower percentage of
deformity in geometrical integrity. Also, the reconditioned groups showed no significant difference
among them.Conclusions: This study showed that the microetcher can be used for reconditioning for
all types of orthodontic bracket bases; however, minimal damaging may be occurring in orthodontic

bracket. Microetcher plays a role in roughness of base of orthodontic bracket.
Key words: Microetcher, mesh, recycling, bracket, ceramic.

Alluazy OH, Evaluation of Integrity of Mesh of Different Orthodontic Brackets. Al-Rafidain Dent J.
2011; 11(2): 364-369.
Received: 20/4/2010

Sent to Referees: 22/4/2010 Accepted for Publication: 27 /7/2010

INTRODUCTION

To enhance the retention of the
adhesive to the metal base of orthodontic
brackets, various chemical and mechanical
retentive design have been suggested .
Mechanical retention was enhanced by
placing undercuts in the cast bracket bases
or by welding different diameter mesh
wires to the bracket base as well as
incorporating different designs in the mesh
itself. Other innovative approaches to
improve retention included using laser-
structured bases, using metal plasma-
coated bracket bases and fusing metalic or
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ceramic particles to the bases. One of the
major challenges associated with the use
of bracket for orthodontic treatment is the
accidental dislodgement of an orthodontic
bracket due to occlusal trauma or
intentional removal of bracket in order to
reposit it to achieve ideal occlusal goals. It
is necessary either to rebond the dislodged
bracket or to bond a new one.®

The orthodontic clinician requires a
reliable method of attachment to tooth tis-
sue.?) The method of attachment must al-
low the delivery of orthodontic forces and
must be sufficiently robust to withstand
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masticatory loads. In addition, the attach-
ment must be aesthetic, easily removed at
the end of treatment and result in minimal
hard and soft tissue damage during appli-
cation.The undercut in most metal bracket
is provided by a brazed fine mesh.® How-
ever, other bracket bases carry milled un-
dercut or sintered with porous metal pow-
der. It has been also used to improve the
bond strength of reconditioned brackets by
use high — speed stream of aluminum ox-
ide particles propelled by compressed air
to remove old adhesive parts from the base
of the accidentally debond bracket for in-
crease surface roughness.”

Bracket base morphology can influ-
ence the retention of bracket base, this is
called geometry (depth, size).®The pur-
pose of this in vitro study was to evaluate
and compare the effect of micro etcher
model Il on geometrical integrity of base
of variable types of orthodontic brackets
after cleaning them and compared with
new bracket.

MATERIALS AND METHODS
This study test sample is composed of
twenty seven brackets divided into three
groups: nine pure titanium bracket roth
design "0.018x0.030" bicuspid with casted
integral base Rematition (Dentaurum,
Germany), nine stanless steel standard
edge wise "0.018x0.030" with single layer
mesh "foil mesh™ Ultra — minitrim (Den-
taurum, Germany), and nine ceramic
brackets "0.018x0.030" with retentive
elongated groove (Dentaurum, Germany)
A photographed view at 20X magni-
fication was taken for integral base of pure
titanium, foil mesh of stainless steel and
groove of base of ceramic bracket and
views were taken for bracket by stereomi-
croscope and digital camera.®

Methods:

Step One:The three bracket groups
were bonded on glass slide by following
both glass slide and bracket base were
coated with a thin layer of orthodontic
composite (Biofix orthodontic adhesive) ,
then positioned on glass slide and seated
under standard force 500g."” Excess resin
flash around the base was removed with
dental explorer.® Light was then applied
for 10 seconds on proximal side to cure
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adhesive then bracket debonded by using
plier after one hour in way by which the
resin remain intact on base of bracket with
crack or fragment of cured composite.®

Step Two: Cleaning of the debonded
brackets: by using microetcher model I
(Danville Engineering and Material,
USA), it consists of micro handpiece air
line and nozzle and hold by the tip of noz-
zle 3mm away from the bracket base and
the tip of nozzle move mesiodistal direc-
tion sweep method by using a holder de-
signed make the nozzle move for 6mm
mesiodistal direction and the base of each
debonded bracket was etched at 65 PSI 30
seconds with aluminum oxide 50 micron
particle size. ©

Then the brackets of three groups
wire view under microscope at magnifica-
tion 20X.“? and photographs were taken
for all the brackets at constant quality, fine
and high resolution of digital camera.®® as
in figure(1) To determine how much re-
sidual adhesive remained on the mesh ac-
cording to the following scale: 1= all the
composite remained on the tooth, 2= more
than 90% of the composite remained on
the tooth, 3= more than 10% but less than
90% remained on the tooth, 4= less than
10% remained on the tooth, and 5 = no
composite remained on the tooth.*? The
higher thepercentage of the open area, the
better result.®**"

RESULTS

The descriptive analysis (minimum,
maximum, mean and SD) for the four
groups are listed in Table (1).The findings
of this study showed the mean of the con-
trol group gave rise to the highest percent-
age of damaging of geometrical integrity
followed by ceramic group then stainless
steel group, while the pure titanium group
showed the lowest value when compared
with remaining groups, as in Table (2) and
Figure (2). The analysis of variance
(ANOVA) for the four groups showed
significant difference (p< 0.001) among
them as in the Table (3). The control
group, pure titanium, stainless steel and
ceramic groups showed significant differ-
ence (p< 0.05), while the stainless steel
and ceramic group showed no significant
difference (p> 0.05) Table (4).



Evaluation of the mesh of bracket base

Titanium Bracket

Ceramic Bracket

Stainless steel Bracket

Before After
Figure (1) Different orthodontic bracket base before and after etching under stereo micro-
scope

Table (1): The descriptive statistics of the effect of microetcher on bases of variable orthodon-
tic brackets.

Groups No. Minimum Maximum Mean Standard devia- Standard

(%) tion error
Control 9 1.00 0.1 1.000 0.000 0.000
pure titani- 0.94 0.99 0.963 0.015 0.005
Stzt'géfss 0.98 0.99 0.985 0.005 0.001
Ceramic 9 0.98 0.99 0.987 0.004 0.001
1 L
0.99 - i
0.98 -
0.97 -
0.96 -
0.95 -
0.94 -
Control Pure Stainless Ceramic
titanium steel

Figure (2): Comparison demonstrated the effect of micro-etcher on bases of variable ortho-
dontic brackets.
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Table (2): T — test comparison of the effect of micro-etcher among groups of bracket

Groups Mean (%) + SD T - value p- value Sig.
Purce:zot?tgr?ilum égg i gggg 7.333 0.000 S
Stanies stee 098 0005 022 oo s

Coramic 098 + 0004 8315 oo s

S: Significant difference at p < 0.05

Table (3): The analysis of variance (ANOVA) among bracket groups for determining the ef-
fect of microetcher on variable base of brackets for the four groups

Sum of Square df Mean Square F- value P
Between groups 0.006 3 0.002
Within groups 0.002 32 0.000 30.844 <0.001
Total 0.008 35

Different letters mean significant difference at p < 0.05

Table (4): Duncan's multiple range test among bracket groups for determining the effect of
microetcher on variable base of brackets for the four groups.

Groups No. Mean (%) Standard error Duncan's group
Control 9 1.000 0.000 A

Pure titani- o 0.963 0.005 B

um

Stainless 4 0.985 0.001 C

steel

Ceramic 9 0.987 0.001 C

Different letters mean significant difference at p < 0.05

DISCUSSION

Aluminum — oxide blasting technique
was originally intended to enhance the
mechanical retention of new and debonded
brackets as well as to prepare enamel sur-
face. Aluminum oxide air — abrasion has
been proved a good option for recondition-
ing of orthodontic bracket, easy technique
can be performed in dental office, gave
good benefit from the economic view and
time consuming.

The result of this study showed
statistically difference between the new
and etched brackets, this result is in
agreement with Basudan and Al — Emran,
Mete and Selim). @ *® This finding is
clearly due to the facts that the Al,O,
sandblasting of bracket base creates an
effective micro — roughened surface on the
bracket base, which increase the area for
bonding adhesive in comparison to the
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new bracket, however, causing very min-
imal damaging for geometry of bracket
base.

The present finding also differ
from those of Stenyo et al. @ and Seema
et al. @ who found that there is no statis-
tically significant difference between the
geometry of the base of new bracket and
etched brackets.

The finding of this study disagrees
with Sunna and Rock.?? who found no
significant difference between conditioned
or etched and new bracket, while this
study agree with Oonsombat et al.?? |
Bishara et al."? and Wheeler et al.*® who
all found a significant difference between
new and sandblasted brackets.

CONCLUSIONS
This investigation revealed that the
micro — etcher can be used for recondi-
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tioning of all types of orthodontic bracket
base. However, minimal damaging may be
occurring on orthodontic bracket base as
loss of luster especially when stainless
steel bracket, where etched and more time
consuming need. The more complex base
design was etched as double mesh sol-
dered in stainless steel bracket. While, less
time consuming when ceramic bracket
was used because it has elongated reten-
tive groove only.
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