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residents on factors that may affect bonding 
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ABSTRACT
The aim of this study is to evaluate the most commonly used method and technique in fixed orthodontic 
treatment by making a comparison between questionnaires applied in our Orthodontic department and those 
applied to orthodontic specialists. Material and methods: 9 self-reported questions were used as tools for the 
intended evaluation, which were taken from questionnaires that were already recognized to be adequate and 
accurate. The conclusion of this study showed that one of the highest percentages (52%) revealed in this 
study was in pumice prophylaxis. Nevertheless, a smaller number of orthodontists (11%) said that they used 
Fluoridated prophylaxis paste, which was the lowest percentage of material used in polishing procedure, so 
the majority of orthodontists (specialists and residents) avoid to use fluoridated prophylaxis paste. 100% of 
orthodontists in this study used phosphoric acid having a concentration range from 35% to 37% with a dem-
ineralization time between 15 and 30 seconds, LED light cure was unanimously used by both orthodontic 
residents and specialists because it presents more advantages than other light cure units. A high percentage 
(93%) of orthodontists used a curing time between 10 and 25 seconds for the polymerization of the primer 
and adhesive material, Curing time has inversely proportional with light intensity. The light intensity and ra-
diation exposure time are directly proportional with the total amount of energy supplied. The vast majority of 
orthodontists (57%) used the low speed hand piece to remove the remnant adhesive material so as to avoid 
any damage to that could be caused to the enamel surface.
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INTRODUCTION 

Orthodontic treatment can provide correct teeth 
alignment and an improved occlusal-jaw relation-
ship. For the treatment results to be adequate, when 
using fixed appliances, bracket stability has to be 
thoroughly maintained so that orthodontists can 
prevent any cost increases and treatment delays 
(1,2). It is also necessary in order to prevent any 
damage that can occur to the teeth enamel surface 
after the debonding process due to the remnant ma-
terials used to fix the brackets on the teeth surfaces. 
Patient’s risk factors seem to be the main cause of f 
brackets failure that usually occurs while the treat-
ment is ongoing but it can also happen after the 

bonding process due to by the extreme forces ap-
plied to the teeth surface (3).

Within the Orthodontics Department, of the 
Faculty of Dentistry, at UMF Tg. Mures, brackets 
bonding is considered to be the first step in all or-
thodontic treatment, residents doing research to 
find the best bonding method. Nevertheless, the ex-
istence of various factors that can influence the 
choice of the most adequate treatment method, 
making it difficult to identify a unique method for 
brackets bonding. 

Researchers have evaluated various bonding 
techniques, trying to identify the factors that seem-
ingly affect the mechanical bonding’s strength, 
such as the condition of the enamel, the usage of 
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the pumice prophylaxis, the concentration of phos-
phoric acid and its application duration, and the us-
age of different materials that can ensure the opti-
mal conditions for increasing bonding strength and 
decreasing enamel surface damage (4-8).

The various factors that seem to affect the ca-
pacity to enable adequate bracket bonding strength 
can be found described in recent literature (9,10).

Many researchers mention the importance of the 
pumice prophylaxis step in order to clean the teeth 
surfaces of any foreign materials and prepare the 
enamel surfaces to be treated with etching acid and 
then bonded by brackets. However, acquiring an 
appropriate cure degree is required in the optimiza-
tion of composite resin properties, whether it is 
done physically or mechanically, the degree of light 
cure activated resins being directly connected to 
the curing time and light intensity (11,12).

Two methods have been established for the 
preparation of enamel before bonding the brackets; 
the first, it is called the conventional adhesive 
method, it consists of three steps and three different 
materials: acid etch, primer bonding and adhesive 
bonding material (13,14).

The second aims at shortening the working time 
and reducing the quantity of material used in bond-
ing procedures, thus it comprises only two steps: 
the usage of self-etching primer on the enamel sur-
face and then, the usage of adhesive material (15).

Light cure first started to be used in Orthodon-
tics about 50 years ago, using different technology, 
wave length and intensity. It was used during ortho-
dontic treatment with the purpose to demineralize 
the adhesive material and to acquire enough bond-
ing strength of the brackets on the enamel surface. 
Various light cure technologies had been used 
throughout time, some examples being: quartz-hal-
ogen bulb, conventional halogen lights, high-inten-
sity halogen lights or fast halogens, plasma arc 
units and light-emitting diodes (LED) (16).

By applying these questionnaires, we wanted to 
analyse the most frequent method of bracket bond-
ing based on the materials used and find out if there 
are any differences between the clinical work of 
specialist orthodontists and that of residents.

This study aims to evaluate the most commonly 
used method and technique in fixed orthodontic 
treatment by making a comparison between ques-
tionnaires applied in our Orthodontic department 
and those applied to orthodontic specialists.

MATERIAL AND METHODS 

9 self-reported questions were used as tools for 
the intended evaluation, which were taken from 
questionnaires that were already recognized to be 
adequate and accurate.

100 orthodontist specialists and residents took 
the questionnaire, giving their opinion. The total of 
100 questionnaires was split in two equal groups:

1.  Those taken by 50 orthodontist specialists
from Romania and other countries (Saudi
Arabia and United Arab Emirates).

2.  Those taken by 50 orthodontist residents
from Romania (Tg. Mures and Cluj Univer-
sities).

The questions referred to the protocol and tech-
nique used in bonding fixed appliances. The issues 
of interest as revealed in the answers were mainly 
about the pumice prophylaxis, the preparation 
method, the enamel work surface, the phosphoric 
acid concentration, the demineralization time as 
well as the light cure time on bonding material, 
considering their effects on bracket stability.

Questionnaires concerning bracket-bonding 
protocol 

Q1) Which materials do you use during the 
prophylaxis procedure?

1. Pumice prophylaxis 2. Fluoridated prophy-
laxis paste 3. Prophylaxis without pumice 

Q2) Which is the concentration (%) of the etch-
ing material? 

1. (Less than 35%), 2. (35-38%), 3. (More than
38%) 

Q3) What is the etching time? 
1. (Less than 15s), 2. (15-30 s), 3. (More than 30s)
Q4) What kind of bonding primer agents do you

use?
1. Conventional adhesive systems (Acid etch

material, primer or bonding solution, Adhe-
sive resin)

2. Self-etching primers (SEP)
Q5) What is the curing time of the used bonding

agent?
1. (3-5s) . 2. (10-25s) . 3. (More than 30s)
Q6) What type of light cure do you use?
1. Halogen light cure 2. Plasma arc units 3. LED

light cure 
Q7) What light cure intensity do you use? 
1. (500-800 mW/cm2) 2. (1,000-1,500 mW/cm2)

3. (3,200 mW/cm2)
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Q8What is the curing time in seconds of the 
composite used?

1. (3-5s) . 2. (15-25s) . 3. (More than 30s) 
Q9) After debonding the brackets, how is re-

moval of remnant adhesive material done?
1. by using high speed handpiece 2. by using 

low speed handpiece 3. by starting with high speed 
handpiece, then by using low speed handpiece

RESULTS AND DISCUSSION 

1. Polishing procedure or prophylaxis step
One of the highest percentages (52%) revealed 

in this study was in pumice prophylaxis. Neverthe-
less, a smaller number of orthodontists (11%) said 
that they used Fluoridated prophylaxis paste, which 
was the lowest percentage of material used in pol-
ishing procedure. As for prophylaxis without pum-
ice, it was used by 34% of orthodontist residents 
used (Table 1).

TABLE 1. Polishing procedure or prophylaxis step

pumice without 
pumice

Fluoridated 
prophylaxis paste

residents 14 34 2
specialists 38 8 4
total 52 37 11

DISCUSSION 

The reasoning behind applying the polishing 
procedure (also called prophylaxis step) before 
bonding the brackets is not only that of preparing 
the dental surface before using acid etch, but also 
of thoroughly cleaning and removing any microbial 
or foreign materials accumulated on the enamel 
surface (24-26). There are various types of polish-
ing procedures using different materials:

1. Pumice prophylaxis; 
2. Prophylaxis without pumice;
3. Fluoridated prophylaxis paste.
There are several studies which analysed the ef-

fect that prophylaxis material has on bonding 
strength and discovered that from all the prophy-
laxis materials only the fluoridated prophylaxis 
paste had an adverse effect on the bonding strength 
of orthodontic brackets, the reason for this happen-
ing being attributed to such small fluoridating mol-
ecules that accumulate on the enamel tubules, thus 
preventing the etching material to open the enamel 

tubules and possibly causing bonding failure (17-
21).

Mahajan showed that no differences were found 
in bonding strength between all the prophylaxis 
systems (22).

2. Phosphoric acid concentration and Demin-
eralization time

As far as the second question is concerned, all 
orthodontist residents and specialists used the same 
amount of phosphoric acid concentration (from 35% 
to 38%). The differences in phosphoric acid concen-
tration are related to the manufacture company.

100% of orthodontists used phosphoric acid with 
a concentration between 35% and 38% (Table 2).

With respect to the acid etch demineralization 
time from the third question, in the case of both 
residents and specialists (100% of orthodontists), 
the etching materials they were using on the enam-
el surface had a demineralization time between 15 
to 30 seconds (Table 3).

TABLE 2. Phosphoric acid concentration
(Less than 35%) (35%-38%) (More than 37%)

residents 0 50 0
specialists 0 50 0
total 0 100 0

TABLE 3. Demineralization time
Less than 15 s 15-30 s (More than 30s)

residents 0 50 0
specialists 0 50 0
total 0 100 0

Discussion 
All orthodontists in this study were using phos-

phoric acid with a concentration ranging between 
35-38%. Increasing its concentration proved to be 
risky because even though this can lead to an in-
creased bonding strength, a higher concentration 
was noticed to damage the enamel surface.

When using a higher concentration of acid etch-
ing, an increase in the penetration of enamel can 
also be noticed, which then leads to an increase in 
bonding strength, as it was shown by Carstensen 
(23). Other studies have also confirmed his posi-
tion, saying that if etching time increases, it will 
lead to an increased penetration on the enamel sur-
face of the teeth (7,13,14,27). Consequently, acid 
etch concentration and demineralization time are 
directly proportional with bonding strength (28,29).
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A study by Carstensen (28) and another study 
(29) demonstrated that reducing the acid concentra-
tion from 37% to 15% H3PO4 and applying it for 60
seconds had no significant difference. SEM showed
that the best duration for a phosphoric acid concen-
tration of 37% was 15 sec and that any increase in
the duration can also lead to a bigger damage in the
prism.

According to several articles, when increasing 
phosphoric acid application time from 15 seconds 
to 30 seconds, differences were observed on the 
enamel surface (13,14). A statistically important 
difference between the relationship of deminerali-
zation time and the bonding strength of the brack-
ets was observed, resulting in increased bonding 
strength of the bracket together with the increased 
time of acid application (42,44). Moreover, a longer 
duration of acid application leads to more evident 
composite residues on the enamel surface; in other 
words, increasing etching time will increase the 
amount of damage on the enamel surface and white 
spot lesions (13,14).

3. Self-etching primers (SEP) and conven-
tional primer method 

The answers to the fourth question regarding 
self-etching primers showed that orthodontist spe-
cialists used SEP more in their clinics than resi-
dents (66% of specialists, 10% of residents). In ad-
dition to this, residents used the conventional 
adhesive system more than specialists (90% of res-
idents, 34% of specialists).

All in all, 62% of orthodontists used the conven-
tional primer method and only 38% of them used 
self-etching primers (Table 4).

TABLE 4. Self-etching primers (SEP) and conventional 
primer method

SEP conventi onal 
primer

residents 5 45
specialists 33 17
total 38 62

Discussion 
Mixing conditioning and priming agents into a 

single product is time efficient in regards to clinical 
work but also cost-effective, helping in the produc-
tion of an individual characteristic of a new bond-
ing system (15,30). The composition of self-etch-
ing primers is a mix of phosphoric acid and 

methacrylate. Still, the active component of SEP is 
methacrylate phosphoric acid ester. The removed 
calcium forms a complex with the phosphate group 
and is incorporated into the network when the 
primer polymerizes. A way of ensuring that fresh 
primer is transported to the enamel surface is done 
by agitating the primer on the tooth surface (16,19).

SEP has the same depth of penetration between 
acid etch and primer, the reason for this identical 
penetration resides in the fact that the use of etch-
ing is simultaneous with the use of monomer. 

So, etching and monomer penetration to the ex-
posed enamel tubules are simultaneous. This way, 
the depth of the etch penetration and that of the 
primer are basically the same. SEP is faster and 
more time efficient than using the conventional 
bonding method (75.5 vs. 97.7 seconds per brack-
et). Several studies have showed that using SEP for 
bonding brackets is significantly faster than using 
conventional acid etching (75.5 vs. 97.7 seconds 
per bracket), although SEP may have similar SBS 
values and bonding failures; however, the pumice 
is not recommended before using SEP. Thus, the 
gold standard for bonding is the conventional acid 
etch (15,30).

The residents take part in many training courses 
and they are well documented in this field (15,30).

4. Light cure units, Curing time and Light
cure intensity

As for the sixth question, there are several types 
of light cure, nevertheless, 93% of orthodontists, 
both specialists and residents were using a single 
type of light cure, and this type was LED. Also, 7 of 
these specialists used LED light cure with extra 
power (Table 5).

Concerning the curing time used in convention-
al primer bonding, 43 specialists and 50 residents 
were using 10 to 25 seconds of light cure on primer 
bonding material and just 7 specialists were using it 
3 to 5 seconds. All in all, 93 % of orthodontists 
were using light cure on the bonding primer from 
10 s to 25s.

7% of all orthodontists were using LED light 
cure on the bonding primer between 3 s to 5 s be-
cause they used it with extra power (Table 6).

The answers to the tenth question show that 48 
residents and 43 specialists used the light on the 
adhesive material between 10 to 25 seconds, which 
means that 85% of orthodontists used the light cure 
to polymerize the adhesive material between 10 to 
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25 seconds. Meanwhile, 7 specialists were using 
the light cure between 3 to 5 seconds during polym-
erization of adhesive material (Table 7).

The changes in light cure intensity depend on 
the light cure unit, because light cure units have dif-
ferent intensities; for example, halogen light cure 
has an intensity from 500 to 900 mW/cm2, mean-
while, LED light cure has an intensity between 
1,000 and 3,200 mW/cm2, depending on the manu-
facturing company that produces the light cure and 
whether it has normal or extra power.

93% of orthodontists were using the intensity of 
light cure between 1,000 and 1,500 mW/cm2, and 
these ranges of intensity exist in LED light cure 
with normal power. However, 7% of orthodontists 
used high intensity light cure (3,200 mW/cm2) that 
exists in LED light cure with extra power (Table 8).

TABLE 5. Light cure unites
Halogen 

light cure
Plasma 

arc units
LED light cure 
normal power

LED light cure 
extra power

residents 0 0 50 0
specialists 0 0 43 7
total 0 0 93 7

TABLE 6. Curing time of the primer
(3-5s) (10-25s) (More than 30s)

residents 0 50 0
specialists 7 43 0
total 0 93 0

TABLE 7. Curing time of adhesive material
(3-5s) (10-25s) (More than 30s)

residents 0 42 8
specialists 7 43 0
total 7 85 8

TABLE 8. Light cure intensity
500-800

mW/cm 2
1000-1500 
mW/cm 2

3200 
mW/cm 2

residents 0 50 0
specialists 0 43 7
total 0 93 7

Discussion 
Considering the fact that light cure intensity has 

a direct effect on the demineralization time of the 
bonding agent, the variation of light intensity can 
range from 500 mW/cm2, 800 mW/cm2, 1,000 mW/
cm2, 1,400 mW/cm2, and to 3,200 mW/cm2. The 
bonding strength of brackets on the teeth surface is 
influenced by several factors, such as light cure in-

tensity and radiation exposure time that have a di-
rect proportional relationship with the total amount 
of energy supplied. When curing time was in-
creased, the light intensity was decreased, which 
means that the two are an inversely proportional 
(31,32).

5. The usage of the dental chair light during
brackets bonding process

As far as the dental chair light is concerned, 
most residents avoided to use the chair light during 
bonding procedure, 28 residents did not use the 
light chair during bonding, and 22 residents only 
used the chair light when they needed a clear vision 
in the oral cavity especially in the posterior teeth.

An increase in the rate of orthodontists that used 
chair light during bonding the brackets was noticed 
in the case of experienced specialists. 16 orthodon-
tist specialists used light chair during brackets 
bonding, 29 of orthodontists specialists used chair 
light to have better visual access to the oral cavity, 
if needed, and 15 orthodontist specialists avoided 
to use the chair light during the bonding procedure. 

51% of all orthodontists in this study used the 
chair light when it was necessary in the middle of 
the bonding procedure, and 43% of orthodontists 
avoided to use the light chair during the bonding 
procedure (Table 9).

TABLE 9. The usage of the light of dental chair during 
brackets bonding process

allowed some ti me never
residents 0 22 28
specialists 16 29 15
total 16 51 43

It is mentioned in several studies that the chair 
light has a direct effect through polymerization of 
the brackets during brackets bonding, and for this 
reason the experience of orthodontists plays an im-
portant role during brackets bonding, because if the 
orthodontist needs a longer working time during 
brackets bonding, then it is suggested to avoid us-
ing chair light. However, using chair light during 
brackets bonding may increase the polymerization 
rate of the adhesive material (33).

6. Removing remnant adhesive material
57% of orthodontists used low speed handpiece

to remove remnant adhesive material after debond-
ing the brackets (32 residents, and 24 specialists). 
On the other hand, only 13 specialists used high-
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speed handpiece to remove the remnant adhesive 
material. Nevertheless, 18 residents and 13 special-
ists started with high-speed handpiece and then 
they used low speed handpiece to remove the rem-
nant adhesive material (Table 10).

TABLE 10. Removing remnant adhesive material
high 

speed 
handpiece 

low 
speed 

handpiece

starti ng with high 
speed handpiece  

then using low speed 
handpiece

residents 0 32 18
specialists 13 24 13
total 13 57 31

Discussion 
An important clinical problem, especially after 

the evaluation of mechanical and physical proper-
ties, seems to be removing the remnant adhesive 
material from the tooth surface after debonding the 
brackets. Whenever the adhesive material is not 
completely removed, it may lead with time to dis-
coloration and even entrap plaque. Multiple studies 
note different techniques to remove the remnant 
adhesive material.

The most common method is using a low speed 
hand piece with Tungsten Carbide bur; another ac-
ceptable method is using a high-speed hand piece 
with a diamond bur (34,35).

It is recommended to use at first a high-speed 
hand piece with diamond or Tungsten Carbide burs 
to remove the bulk of the remnant adhesive, then to 
use the low speed hand piece when the bur starts to 
be more close to the enamel surface, the required 
speed to remove the remnant adhesive material 
with low speed hand piece being of 30.000 rounds 
per minute (35).

As a technique to remove the adhesive, it is sug-
gested to move the high or low speed hand pieces 
only to one direction (34).

I avoid using water with a low speed hand piece 
when the bur gets closer to the enamel surface in 
order to facilitate vision and thus remove only the 
adhesive material.

CONCLUSION 

The majority of orthodontists (specialists and 
residents) failed to use fluoridated prophylaxis 
paste so as to prevent brackets failure and pumice 
prophylaxis paste was used by 52% of them.

100% of orthodontists in this study used phos-
phoric acid having a concentration range from 35% 
to 37% with a demineralization time between 15 
and 30 seconds.

Most residents (97.5%) used the conventional 
primer method and 66% of specialists used 
Self-etching primers (SEP) in order to be more 
time-efficient in their work.

LED light cure was unanimously used by both 
orthodontic residents and specialists because it pre-
sents more advantages than other light cure units.

A high percentage (93%) of orthodontists used a 
curing time between 10 and 25 seconds for the po-
lymerization of the primer and adhesive material.

Curing time has inversely proportional with 
light intensity. The light intensity and radiation ex-
posure time are directly proportional with the total 
amount of energy supplied.

The vast majority of orthodontists (57%) used 
the low speed hand piece to remove the remnant 
adhesive material so as to avoid any damage to that 
could be caused to the enamel surface.
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