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RESULTS
Analysis of bracket images after orthodontic 

treatment revealed a statistically significant differ-
ence between the surfaces of brackets cleaned with 
sodium bicarbonate blasting, i.e., air-powder polish-
ing (APP), and the control group surfaces (p < 0.05). 
The median for debris buildup in the control group 

was 2 (IQR = 1), significantly higher than the me-
dians for the brackets subjected to prophylaxis (me-
dian = 0.5, IQR = 2.0) (Table 1). The median for 
frictional force of the brackets subjected to APP was 
1.27 N (IQR = 2.71), significantly lower (p < 0.01) 
than the control group (median = 4.52, IQR = 2.23) 
(Table 1).

Figure 2 - Bracket after clinical use not subjected to prophylaxis by air-
powder polishing.

Figure 3 - Bracket after clinical use subjected to prophylaxis by air-powder 
polishing.

Figure 4 - Mechanical friction test being per-
formed: A) upper and lower plates placed at a 90° 
angle relative to the ground; B) the plate with the 
as-received bracket was connected at the upper 
cross-head and the plate with the bracket being 
tested was attached to the grip at the base.A B
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Variables 
FRICTION DEBRIS

APP Control p-value APP Control p-value

n 14 14

< 0.01**

14 14

< 0.05*Median 1.27 4.52 0.5 2

IQR 2.71 2.23 2 1

Normal distribution < 0.05 < 0.05 -- -- 

Table 1 - Analysis of normal distribution (D’Agostino test), median, interquartile range (IQR) and p value (Wilcoxon test) for kinetic friction force and level of debris 
of air-powder polishing hemiarch (APP) and control.

*p < 0.05; **p < 0.01.

DISCUSSION
Although orthodontic treatment affords functional 

and cosmetic correction of teeth, orthodontic brack-
ets, regardless of the material they are composed of, 
cause accumulation of debris and thus greater-than-
normal plaque buildup around them.1,2,3 Professional 
prophylaxis can be performed as a control method to 
correct deficiencies in the techniques patients use to 
brush their teeth.

Debris buildup on orthodontic wires is related to in-
creases in surface roughness and friction.16,17 Cleaning 
these wires by rubbing them with steel wool reduces 
friction.17 However, there are few reports regarding the 
influence of cleaning brackets over friction produced 
during tooth movement.

APP has proved an effective system for removing 
debris and stains from surfaces exposed to the intraoral 
environment.9,10 In vitro studies have been performed to 
evaluate the effect of sodium bicarbonate particles on 
surfaces subjected to APP. An increase in friction at the 
bracket-wire interface was observed after this technique 
was applied.19,20 Moreover, debris buildup on the surfac-
es of orthodontic wires16,17 or brackets18 in vivo interferes 
significantly in friction force produced during sliding 
mechanics.16,17

This study examined the degree of friction and 
amount of debris on brackets after clinical use and pro-
phylaxis by APP, and compared them with brackets that 
were not subjected to this cleaning system. Visual analysis 
of debris buildup on the surface of brackets after exposure 
to the oral environment confirmed the effectiveness of 
APP. With this technique, bracket slot surfaces exhibited 
less debris than the group exposed to the oral environ-
ment, but which were not cleaned (Table 1, Figs 2 and 3). 

Although friction levels at the bracket-wire inter-
face are directly related to debris buildup on the sur-
face of orthodontic wires,16,17 previous studies19,20 that 
examined as-received brackets revealed changes in the 
surface of the slots after APP, in addition to increases 
in surface irregularities and friction. The authors19,20 
reported 15% to 30% increases in friction for metal 
brackets subjected to APP.

However, friction analysis presents limitations due 
to the non simulation of a dynamic movement.16,17 It is 
important to consider that friction can change during 
orthodontic movement, and so can the level of debris. 
An in vitro study with an as-received bracket cannot 
simulate the aging of the material in a clinical situation, 
and the oral cavity is too complex to be successfully 
simulated in an in vitro test. In this study, the experi-
ment was conducted inside the mouth, and tests were 
applied into these retrieved brackets. Thus, the results 
were concluded due to the functional and effective al-
terations of dental material. The cleansing technique 
presented more efficiency in the reduction of friction 
after clinical use, which represents the main evidence in 
this context. Further studies are necessary to investigate 
the entire relationship between friction and cleansing 
methods during clinical use, so as to make appropriate 
treatment decisions. 

The results of this study showed, however, that 
cleaning orthodontic brackets with APP produced sig-
nificant reduction in friction levels. The friction generat-
ed by brackets with debris is approximately 355% higher 
than brackets subjected to cleaning with APP (Table 1). 
These results show that any increased friction that may 
be produced by the mechanical action of APP is negli-
gible compared to the reduction in friction that occurs 
after removal of debris built up on the bracket (Table 1). 
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Blasting time, direction, and distance between the 
device and the bracket were defined based on a previous 
study.5,6 Friction produced on the wire-bracket interface 
showed no significant differences when blasting was ap-
plied for 5 or 10 seconds or when it occurred at a dis-
tance of 2 mm to 4 mm.6 Roughness on the surface of 
the bracket only becomes visible after 10 seconds of ex-
posure. On the other hand, increased resistance to sliding 
is directly proportional to exposure time of the surface 
to sodium bicarbonate blasting, i.e., APP.19 Therefore, it 
seems appropriate to invest five seconds in an attempt to 
reduce friction caused by the mechanical action of APP. 
However, our results showed that blasting for five sec-
onds seems insufficient to thoroughly clean brackets, as 
some specimens still showed considerable debris buildup, 
even after blasting (Table 1). Nevertheless, the method 
proposed in this study proved effective in reducing fric-
tion during wire-bracket sliding mechanics.

CONCLUSIONS
Cleansing orthodontic brackets with sodium bicar-

bonate blasting, i.e., air-powder polishing (APP), for 
five seconds is an effective method to reduce the lev-
els of debris buildup from the surface of orthodontic 
brackets as well as to decrease the frictional forces 
caused by debris observed during and after exposure to 
the intraoral environment.
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