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INTRODUCTION 
 

From the inception of fixed appliance orthodontics, brackets 
have been welded to gold or stainless steel bands. The
encompass the tooth circumferentially, requiring the creation 
of interproximal space to accommodate the width of the ban
material. This separation process which was accomplished 
initially by placing wires and later elastomeric, was time 
consuming for orthodontist and uncomfortable for the patient. 
At the conclusion of the treatment, these interproximal gaps 
had to be addressed again.1The development of acid etch 
technique led to direct bonding of orthodontic brackets by 
Newman GV in 1965.2.This procedure however was technique 
sensitive and if formed incorrectly, it could lead to increase in 
bond failure, particularly in the posterior teeth.
prevalence of clinical bond failure should have been reduced 
as bracket base design has progressed. 
 

Despite these advances, the rebonding of brackets may still 
pose a problem due to the adoption of pre-adjusted appliances 
which require inaccurately located brackets to be repositioned 
during treatment in order to take full advantage of the archwire 
slot values and sliding mechanics (McLaughlin and 
Bennett,1991).Recycling orthodontic brackets is an option 
available to practitioners,  
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                             A B S T R A C T  
 

 

Aim: This study proposes to compare the tensile bond strength of new and recycled
orthodontic bracket. 
Method:  One hundred and twenty extracted premolars were collected for this study. All
the specimen was standardized into two group. Group I was bonded with new
bracket and group II was bonded with recycled sandblasted
of both the groups was recorded using universal testing machine. Results were analysed 
using unpaired t test. 
Results:  Tensile bond strength of both group were calc
SD between two groups was done by using unpaired t test to assess whether the
difference between groups is significant or not. Descriptive statistics
presented in terms of Mean, standard deviation, standard
that tensile bond strength of both the  groups were statistically non
Conclusion:  Within the parameters in the study, it can be concluded that tensile bond
strength of new orthodontic bracket is comparable and acceptable clinically
bond strength of recycled orthodontic sandblasted bracket.

    
 
 
 

From the inception of fixed appliance orthodontics, brackets 
or stainless steel bands. The p and 

encompass the tooth circumferentially, requiring the creation 
of interproximal space to accommodate the width of the band 
material. This separation process which was accomplished 
initially by placing wires and later elastomeric, was time 
consuming for orthodontist and uncomfortable for the patient. 
At the conclusion of the treatment, these interproximal gaps 

The development of acid etch 
technique led to direct bonding of orthodontic brackets by 

This procedure however was technique 
sensitive and if formed incorrectly, it could lead to increase in 

posterior teeth.3 The 
prevalence of clinical bond failure should have been reduced 

Despite these advances, the rebonding of brackets may still 
adjusted appliances 

ire inaccurately located brackets to be repositioned 
during treatment in order to take full advantage of the archwire 
slot values and sliding mechanics (McLaughlin and 
Bennett,1991).Recycling orthodontic brackets is an option 

where brackets need to be rebonded back onto the tooth. The 
major advantage of recycling is the economic saving, which 
could be as 90 percent, due to fact that bracket can be reused 
up to five times. The disadvantage of recycling may include a 
reduction in bracket quality, loss of identification marks, lack 
of sterility and increase risk of cross infection
 

The recycling process basically consist in removing bonding 
agent bonding agent remnants from bracket base, thus 
allowing the brackets to be reused without causing damage to 
the retention mesh and preserving its retentive 
characterstics5.recycling of debonded bracket can be 
performed using silicon carbide stone grinding or aluminium 
oxide blasting, which enhances bracket bonding to tooth 
structure by producing micromechanical retention on bracket 
base surface. This process increases the area of composite 
bonding, which is essentially mechanical due to the micro
asperity of the bracket mesh.
Sandblasting can also been used to recondition debonded 
brackets by holding debonded bracket approximately 5mm 
from tip of sandblaster and etching with 90um aluminium 
oxide at 90 psi until all visible bonding material was removed 
from the bracket base, which took 15
 

As very less literature is available on tensile bond testing of 
new and recycled orthodontic bracket a need was felt to 
ascertain the tensile bond strength values of the new and 
recycled brackets in vitro to enamel.
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This study proposes to compare the tensile bond strength of new and recycled  

extracted premolars were collected for this study. All 
the specimen was standardized into two group. Group I was bonded with new orthodontic 
bracket and group II was bonded with recycled sandblasted bracket. Tensile bond strength 

universal testing machine. Results were analysed 

Tensile bond strength of both group were calculated. Comparison of mean and 
SD between two groups was done by using unpaired t test to assess whether the mean 
difference between groups is significant or not. Descriptive statistics of each variable was 

tandard error of mean. The results showed 
groups were statistically non-significant. 

Within the parameters in the study, it can be concluded that tensile bond  
comparable and acceptable clinically with tensile 

bond strength of recycled orthodontic sandblasted bracket. 
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oxide blasting, which enhances bracket bonding to tooth 
structure by producing micromechanical retention on bracket 
base surface. This process increases the area of composite 

y mechanical due to the micro-
asperity of the bracket mesh.6-7Sonis8advocated that 
Sandblasting can also been used to recondition debonded 
brackets by holding debonded bracket approximately 5mm 
from tip of sandblaster and etching with 90um aluminium 

at 90 psi until all visible bonding material was removed 
from the bracket base, which took 15-30 seconds. 

As very less literature is available on tensile bond testing of 
new and recycled orthodontic bracket a need was felt to 

rength values of the new and 
recycled brackets in vitro to enamel. 
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MATERIALS & METHOD 
 

One twenty maxillary and mandibular premolars extracted for 
orthodontic purpose were collected from department of oral 
and maxillofacial surgery at P.M.N.M Dental College and 
Hospital Bagalkot and stored in saline for a period not more 
than six months. 
 

Material Used in the Study 
 

 Transbond XT primer (3M UniteK) 
 Transbond XT adhesive(3M UniteK) 
 Orthodontic bracket (0.022”x0.028” slot, 

geminiMBT,3MuniteK) 
 Light Curing unit 
 Sandblasting Machine with 50u of Aluminium oxide 
 Universal testing machine (UTM) 

 

Bonding Procedure 
 

In preparation of bonding, each tooth was cleaned 
ultrasonically and polished with pumice paste with a rubber 
cup on a slow speed hand piece for 5 seconds, rinsed and dried 
with a moisture and oil free air spray for 30 seconds. Buccal 
surface of the teeth was etched with 37% of phosphoric acid 
for 30 seconds, then the etchant was rinsed with copious 
amount of water and air dried. A thin coat of primer 
(Transbond XTTM 3M Unitek) was applied to both the tooth 
and the bracket base. The adhesive paste (Transbond XTTM 3M 
Unitek) was then applied to the bracket base and placed on the 
tooth surface with firm pressure and excess adhesive was 
removed around the bracket. Curing of the composite was 
done with a light curing unit for 30 seconds with an intensity 
of 450-480nm.  
 

Air Abrasion of Brackets 
 

Out of one hundred and twenty samples sixty samples was 
selected and their brackets was debonded using debonding 
piler. All sixty debonded brackets base was subjected for 
sandblasting with 50um of Aluminium oxide for 20-30 second 
until all visible composite over the base was removed. 
 

The teeth will be divided into 2 groups 
 

Sr.no. Groups 
Type of brackets 
bonded to tooth 

surfaces. 

Types of 
groups 

1 Group A 
Bracket bonded with 

new brackets 
Control 
(n=60) 

2 Group B 
Bracket bonded with 
recycled sandblasted 

brackets 

Experimental 
(n=60) 

 

Bond Strength Test 
 

All the 120 sample will be mounted over acrylic block so that 
the load applied over the Centre of bracket is kept 
perpendicular to the bracket base so as to prevent the shear 
forces during loading in tension (The test was performed with 
universal testing machine). Tensile force was applied over the 
bracket having base surface area of 9.6mm2 with a crosshead 
speed of 1mm/min till it gets debond from the tooth and tensile 
force is recorded by universal testing machine in Newton (N) 
and then converted into Mega Pascal’s (MPa). 
 

Statistical Analysis: Data was collected by using a structure 
proforma. Data entered in MS excel sheet and analysed by 
using SPSS 23.0 version IBM USA. Comparison of mean and 
SD between two groups was done by using unpaired t test to 

assess whether the mean difference between groups is 
significant or not. A p value of <0.05 was considered as 
statistically significant whereas a p value <0.001 was 
considered as highly significant. 
 

RESULT  
 

The mean and standard deviation of tensile bond strength 
(MPa) of new orthodontic bracket (4.46±4.04) was compared 
with tensile bond strength of recycled orthodontic bracket 
sandblasted with aluminium oxide (3.80 ±1.11) 
 

The p value was 0.09 which was statistically non-significant. 
 

Table I Comparison of Tensile bond strength between Group 
A and B 

 

 
GP N Mean 

Std. 
Deviation 

t p Inference 

Tensile bond 
strength 
(Mpa) 

Group A 60 4.46 4.04 
1.20 

0.09 Not 
significant Group B 60 3.80 1.11 (>0.05) 

 
 

 
 

Graph I Comparison of Tensile bond strength between Group A and B 
 

DISCUSSION 
 

Bond failure can occur clinically for many reasons and 
occasionally, it is desirable to intentionally debond a bracket 
and replace it in a more favorable position. Successful 
orthodontic bonding depends on the adequate bond strength of 
the brackets to the enamel. It is extremely important to obtain 
adequate bond strength with recycled metal bracket to reduce 
number of mid-treatment bracket debonding. Despite of 
advances in bracket design, rebonding of orthodontic bracket 
still pose a problem due to the acception of pre-adjusted 
edgewise appliance which require bracket to be inaccurately 
repositioned in order to take advantage of archwire slot values 
and sliding mechanics (Mc Laughlin and Bennet,1991) . 
 

In present study metal brackets were used, as bonding of 
adhesive to a metal bracket is typically accomplished by 
mechanical retention9. Recycling or rebonding metal bracket 
generally result in lower bond strength compared to new 
brackets10-11. Sandblasting (micro-etching or air abrasion) of 
failed metal brackets, however, produce satisfactory bond 
strength12. 
 

In present study enamel etching was carried out with 37% 
phosphoric acid for 30 sec as no difference between bond 
strength were detected in this range of time. This finding were 
in agreement with the findings of study conducted by M.S. bin 
Abdullha et al12and Sheen DH13. As acid etching selectively 
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dissolves the non-organic parts of the enamel, the organic area 
left in place might play a role in remineralization of the etched 
enamel14.The goal of reconditioning of orthodontic bracket is 
to remove the bonding material from the bracket completely 
without damaging or weakening the base or distorting the 
dimension of bracket slot. Postlethwaite reported that as many 
as 75percent of American orthodontist were recycling their 
brackets in their early 1990s. The major advantage of recycling 
is the economic saving, which could be as 90 percent, due to 
fact that bracket can be reused up to five times. Bracket 
reconditioning may have disadvantages like loss of 
identification mark reduce bracket base quality, lack of 
sterility and reduce risk of cross infection. 
 

In our study the tensile bond strength of recycled sandblasting 
brackets was comparable to new orthodontic brackets as there 
was no statistical difference between the tensile bond strength 
values of the between these two groups. These finding that we 
got in our study is not in correspondence with the findings 
obtained by Montero MMH et al15 in which their study 
concluded that bond strength values of recycled orthodontic 
bracket are comparable less for sandblasting method as 
compared to the industrial recycling method as less composite 
resin remnants is seen on bracket base recycled by industrial 
method. 
 

Our current study when tensile bond strength of recycled 
sandblasted brackets was compared with new brackets, there 
was no statistical difference found in tensile bond strength 
between these brackets, this finding were in accordance with 
the findings of Quick AN16who conducted study to compare 
bond strength using several in office method of reconditioning 
stainless steel orthodontic brackets. Among all methods, 
sandblasting was the most effective method in removing 
composite without a significant change in the bond strength 
compared with the new attachment. 
 

In present study recycling of brackets was done with 50µm of 
aluminium oxide particles for 15-30 seconds till all composite 
resin is removed from bracket base, this method of 
sandblasting was in accordance with the study conducted by 
Sonis AL8,Qucik AN 16 to evaluated shear bond strength of air 
abraded brackets. Arici S, Ozer M, Arici N, Gencer Y17carried 
out study to evaluate effect of sandblasting on the bond 
strength of bracket base and concluded that sandblasting time, 
distance and size of aluminium oxide particles have important 
effect on the bond strength.  
 

Tensile and shear loading modes are valid test for studying 
orthodontic bonding18. As most of the studies conducted in 
past are related to shear bond strength estimation37,38,39,40.42,43. 
our present study aimed to compare the tensile bond strength 
(TBS) of new and recycled brackets, which was subjected for 
recycling using sandblasting method. The tensile bond strength 
(TBS) were measured using universal testing at a cross head 
speed of 1mm/minute till bracket get debond form tooth and 
tensile forces was recorded in Mega Pascal’s (MPa) as 
described by Wright LP10 and Regan D19. 
 

There was no significant difference between the maximum 
load (N) of new and recycled brackets with mean value and 
standard deviation of maximum load (N) on new orthodontic 
bracket (37.79± 13.10) and recycled orthodontic brackets 
(36.61± 10.69). There was no significant difference between 
mean value and standard deviation of tensile bond strength 
(MPa) of new orthodontic bracket (4.46± 4.04) and mean and 

standard deviation of recycled orthodontic bracket (3.80± 
1.11) these finding were in agreement with previous report 
by.Quick AN16, Aksu et al20, Shetty V et al21  in which TBS 
obtained using sandblasting was comparable with normal 
orthodontic attachment. 
 

This study could be criticized for not fully creating the oral 
condition in vitro. However, this creation of an oral cavity is a 
very complex area as clinically bonded brackets are subjected 
to a whole range of different forces acting at different 
temperatures in different level of humidity. The forces may 
dislodge the brackets in single traumatic incidents or as a result 
of repeated stresses22. many studies had tried to reproduce 
these clinical conditions in the laboratory with cyclic stressing, 
use of ball mill to introduce varied forces and thermocycling. 
However, their applicability is still questionable23.  
 

CONCLUSION 
 

Within the limitation of the present study, following 
conclusion can be finally emphasized. 
 

1. Sandblasting method for recycling of debonded 
orthodontic bracket appear to be more practical in 
clinical application. 

2. A comparison of the tensile bond strength between new 
orthodontic brackets and recycled sandblasted 
orthodontic brackets were statistically non-significant. 

3. -Tensile bond strength of recycled brackets, sandblasted 
with 50um of aluminium oxide have tensile bond 
strength comparable to new orthodontic bracket 

4. Recycled sandblasted brackets can be used in clinical 
situations with affecting its tensile bond strength 
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