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Abstract

Background. Self-etching primer and resin modified glass ionomer has been introduced to counter phosphoric
etching disadvantages.

Objectives. Evaluation of the bond failure rate of MBT stainless steel brackets bonded with either self etching
primer SEP or resin modified glass ionomer RMGI in comparison with conventional methods CM.

Material and Methods. 46 patients with complete permanent dentition were involved in this study. A total of 920
Gemini MBT® brackets (3M Unitek, Monrovia, Calif) were bonded using a split-mouth design. For each patient,
four adhesives systems were used: self etching primer SEP (Transbond Plus®, 3M, Unitek, USA), resin-modified
glass ionomer RMGI (Fuji Ortho® LC, GC Corp, Japan), light cure LC (Transpond XT®, 3M, Unitek, USA) and
chemical cure CC (Unite®, 3M, Unitek, USA). All brackets were bonded by the same clinician. Only first-time
bracket failures with tooth number and the remnant adhesive on the enamel were recorded through to 12" month
of treatment and observation. Significant differences in bracket failure rate with regard to bonding procedure,
patient sex, arch site, and tooth type were determined using the chi-square. The adhesive remnant index was used
to determine the bond failure interface.

Results. The bond failure rates were 7%, 15.7%, 7% and 6.5% for the SEP, RMGI, LC, CC respectively. Significant
differences in failure rates were found between the groups. The maximum bond failure sites were at the enamel-
adhesive interface in SEP and RMGI groups.

Conclusions. The clinical study showed that Transbond Plus can be used effectively for bonding brackets, whereas
using Fuji Ortho LC is not effective in clinical practice (Dent. Med. Probl. 2015, 52, 4, 440-446).
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As capability of the enamel surface to micro-
mechanical adhesion with adhesives is not good
enough to provide sufficient bond strength, enam-
el preparation is considered a necessary step be-
fore bonding [1]. With the development of the ac-
id etching by Buonocore, enamel preparation by
phosphoric acid is considered the most popu-
lar used method among orthodontists. Although
this technique provides sufficient bond strength
to resist orthodontic and masticatory forces [2], it

is a multi-stage method and has many disadvan-
tages, including enamel loss through etching [3],
the need to dry the field during bonding [4] and
the difficulty in removing the remnant resin after
debonding [5].

In the attempt to reduce phosphoric acid dis-
advantages and to simplify bonding procedure,
different alternatives have been tested [6]. Self-
etching primer SEP as a new system was intro-
duced in order to move away from acid etching



Clinical Performance SEP and Glass Ionomer

441

or to merge it chemically in the other convention-
al bonding stages [7]. SEP is a single solution that
combines etching and priming stages [8], allow-
ing them to take place at the same time and create
the chance for the primer to penetrate the whole
etched surface depth [9], achieving good mechan-
ical adhesion [10]. This method has many advan-
tages of decreasing bonding stages, simplifying
bonding procedures, shortening bonding time re-
quired [11, 12], and minimizing the probability of
contamination by moisture and saliva [1, 13] with-
out affecting brackets bonding strength [14].

Resin modified glass ionomer (RMGI) (Fuji
Ortho® LC; GC America®, Alsip®, Ill) is a hybrid
cement [15] that was developed to counteract resin
sensitivity to moisture [16-18] and at the same time
to improve clinical performance of conventional
glass ionomer cement [19] while retaining its good
properties like chemical adhesion with enamel sur-
face in wet conditions [20-22] without the need for
acid etching’, in addition to reducing enamel de-
mineralization by fluoride release [23, 24].

The aim of this clinical study was to deter-
mine the effect of using either self-etching primer
SEP with light cure composite or a resin modified
glass ionomer RMGI (Fuji Ortho LC; GC Ameri-
ca, Alsip, Ill) in wet conditions without etching on
the mean bond failure rate and the bracket/adhe-
sive failure mode in comparison with convention-
al bonding systems.

Material and Methods

Forty-six patients (33 girls and 13 boys) were
selected. The selection criteria are: complete per-
manent dentition, nonextraction class I malocclu-
sion cases with absence of buccal enamel defects,
restorations, veneer or crowns. The characteristics
of the sample are shown in Table 1.

A total of 920 Gemini® MBT Bracket (3M Uni-
tek) were bonded. Bonding involved a split mouth
design and, for every patient, the quadrants as-
signed to each adhesive were consequently alter-
nated so that these were distributed equally. Pa-
tients did not inform which adhesive had been ap-
plied on each quadrant. All buccal teeth surfaces
were cleaned, rinsed, and dried with compressed
air free of oil. All brackets were bonded following
manufactures instructions by the same clinician
to exclude the clinician variable on bond perfor-
mance.

1 - In SEP quadrants, buccal surface was wet-
ted with water, and dried incompletely by com-
pressed air. Self-etching primer Transbond Plus®
(3M,Unitek, USA) was applied on the enamel,
rubbed for 3-5 seconds and gently dried by com-

Table 1. Sample characteristics

Number | %

Number of patients 46
Distribution of patients by patient sex

Female 33 71.7

Male 13 38.3
Distribution of patients by age

15-16 y 7 152

16-17y 14 30.3

18-19y 19 41.3

19-20y 6 13.1
Number of brackets 920 100
Distribution of brackets by bonding

Procedure

Unite 230 25

Transbond XT 230 25

Transbond Plus 230 25

Fuji Ortho LC 230 25
Distribution of brackets by patient sex

Female 660 71.7

Male 260 28.3
Distribution of brackets by arch site

Unite

Upper 120 52.2

Lower 110 47.8
Transbond XT

Upper 125 54.3

Lower 105 45.7
Transbond Plus

Upper 105 45.7

Lower 125 54.3
Fuji Ortho LC 47.8

Upper 110 52.2

Lower 120
Distribution of brackets by tooth type

Unite

Anterior 132 60

Posterior 92 40
Transbond XT

Anterior 138 60

Posterior 92 40
Transbond Plus

Anterior 138 60

Posterior 92 40
Fuji Ortho LC

Anterior 138 60

Posterior 92 40

pressed air for 1-2 seconds. Transbond XT® (3M,
Unitek, USA) was then applied on brackets before
placement on the enamel. Excess adhesive was re-
moved from the brackets bases margins, then the
adhesive was light cured for 20 second from two
directions using a visible light-curing unit (Crom-
alux-E®; Mega Physik Dental).

2 — In RMGI quadrants, buccal surface was
wetted with water. Fuji Ortho LC (GC Crop, Japan)
was mixed and applied on brackets before being
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placed on the enamel. Excess adhesive was removed
from the brackets bases margins; then, the adhesive
was light cured for 40 seconds from two sides using
a visible light-curing unit as in SEP group.

3 - In LC quadrants, buccal surface was etched
with 37% phosphoric acid (3M Scotchbond™
Etchant, 3M Dental Products, St Paul, Minneso-
ta, USA) for 20 seconds, rinsed for 10 seconds, and
dried for 5 seconds. Transbond XT primer was ap-
plied to the etched surface. Light cure resin Trans-
bond XT (3M,Unitek, USA) was applied on brack-
ets before placement on the enamel. Excess adhe-
sive was removed from the brackets bases margins;
then, the adhesive was light cured as in SEP group.

4 - In CC quadrants, buccal surface was pre-
pared as in the LC group. Adhesive primer (3M
Unitek®) was applied to the etched surface and
to the bracket base. Chemical cure resin Unite
(3M,Unitek, USA) was applied on brackets before
being placed on the enamel.

After 5 minutes of bonding, no presence of any
occlusal interference was verified. The initial wires
placed were 0.014 nitinol (3M Unitek), followed by
different sizes of nitinol and stainless steel wires
(3M Unitek) as every case required. Strict instruc-
tions about appliance keeping and types of foods
that patients can eat were given. Observation pe-
riod during treatment was 12 months for all pa-
tients with an appointment every 4 weeks. Only
first time brackets failures were registered with the
tooth number and the remnant adhesive amount
on the enamel surface according to adhesive rem-
nant index [25] (ARI). Second time failures af-
ter replacement of the failed brackets were not in-
cluded in the study to exclude rebonding effect on
bond strength.

Significant differences in bracket failure rate
with regard to bonding procedure, patient sex,
arch site, and tooth type were determined using
the chi-square (y?), with the level of significance
set at (p < 0.05). The Kruskal-Wallis test and
Mann-Whitney U were used to determine signifi-
cant differences in the ARI scores between bond-
ing procedures (p < 0.05).

Results

The overall failure rate was 9.02%. 83 bracket
were failed in the four bonding through 12 month
of treatment. The higher failure rate 36 (15.7%)
were found with RMGI group followed by SEP and
CC groups 16 (7%) for each, where as LC group
showed the lowest 15 (6.5%) (Table 2). The y* test
showed significant differences in failure rate be-
tween the bonding groups (P = 0.012). No signif-
icant differences were found in the bracket fail-

ure rate between males and females and between
upper and lower arch in each of the four bonding
groups whereas significant differences were found
between the anterior and posterior teeth in each of
the four bonding groups.

The frequency distribution and result of the
Kruskal-Wallis and Mann-Whitney U test of the
ARI scores are presented in (Table 3, 4). Most fail-
ure was found at the adhesive enamel interface in
each of SEP and RMGI groups, whereas the failure
was at the adhesive bracket and in the adhesive in
the CC and LC groups respectively. A significant
difference was found between the bonding proce-
dures (P = 0.000). Mann-Whitney U test showed
significant difference between CC group and each
of SEP and RMGI, and also between RMGI and
each of LC and SEP.

Discussion

Self-etching primers (SEP) as a new bonding
system that combines both etching and priming
stages in one stage has a benefit of shorting and
simplifying bonding procedures. Resin modified
glass ionomer cements (RMGI) were introduced
as an adhesive that can be used in wet conditions
without etching, which also minimizes bonding
steps and has the benefit of releasing fluoride, thus
minimizing the potential risk of enamel decalcifi-
cation around the brackets.

In this study, bond strength of brackets bond-
ed with each of SEP and RMGI were evaluat-
ed clinically and compared with the use of CM.
Bond failure rate is an acceptable index that can
be used to evaluate bond strength clinically, and
to make comparisons with the results of preceding
studies [26]. In general, conducting precise com-
parisons with another study is not easy as many
variables might affect bond failure rates, such as
sample size, clinicians number, adhesives type,
treatment duration [27]. The effect of many vari-
ables on brackets failure rates was investigated in
this study, such as bonding procedures, patients
sex, arch site, and tooth type.

With regard to the bonding procedures, bond
failure rates were 7% for SEP and 15.7% for RMGI
in comparison with CM (6.5%, 7% for LC and CC
respectively). No significant difference was found
between SEP and CM, while significant differenc-
es were found between RMGI and each of SEP and
CM. Mavropoulos et al. [28] recommended that
the accepted clinical bond failure rate is under
10%, so using SEP and CM in brackets bonding
is considered clinically acceptable unlike RMGI.
These findings can be explained by the difference
in the mechanism of adhesion, which is a chemical



Clinical Performance SEP and Glass Ionomer

443

Table 2. Bracket failure rates for bonding procedures, patients sex, arch site, tooth type

Number Bracket Failures Failure Rate, % P value
Bonding procedure 0.012*
Unite 230 16 7.0
Transbond XT 230 15 6.5
Transbond Plus 230 16 7.0
Fuji Ortho LC 230 36 15.7
Patient sex
Unite male 65 6 6 0.395
female 165 10 10
Transbond XT male 65 4 4 0.887
female 165 11 11
Transbond Plus male 65 6 6 0.395
female 165 10 10
Fuji Ortho LC male 65 11 11 0.739
female 165 25 25
Arch site
Unite upper 120 8 6.7 0.857
lower 110 8 7.3
Transbond XT upper 125 11 8.8 0.127
lower 105 4 3.8
Transbond Plus upper 105 7 6.7 0.874
lower 125 9 7.2
Fuji Ortho LC upper 110 18 16.4 0.776
lower 120 18 15.0
Tooth type
Unite anterior 138 4 2.9 0.003*
posterior 92 12 13.0
Transbond XT anterior 138 3 22 0.001*
posterior 92 12 13.0
Transbond Plus anterior 138 4 2.9 0.003*
posterior 92 12 13.0
Fuji Ortho LC anterior 138 14 10.1 0.005*
posterior 92 22 23.9
* significant.
Table 3. Frequency distribution and the result of the Table 4. Result of Mann-Whitney U test
Kruskal-Wallis test of the adhesive remnant index (ARI)?
U value | P value
0 |1 ]2 |3 |x |Pvale Unite Transbond XT | 830 | 0.120
Unite 22 |1 10 | 23.182 1 0.0007 Transbond plus | 77.5 0.043*
Transbond XT | 5 |1 |5 | 4 Fuji Ortho LC | 910 | 0.000*
Transbond Plus | 7 | 3 | 2 Transbond XT | Transbond plus | 103.0 0.482
Fuji Ortho IC | 28 [ 4 [2 | 2 Fuji Ortho LC | 1350 | 0.001%
A e ot el [Tonbond | Ponke1 |10 | onir

and 3, all of composite left. * significant.

* significant.
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one with RMGI while its micromechanical with
the other groups [29].

The failure rate for the Transbond Plus
(SEP) coincides with the preceding studies. Oz-
er et al. [30] and Cal-Neto et al. [31] have found
no significant differences in bond failure rate be-
tween SEP (2.18%, 6.88%) and Transbond XT
(2.97%, 4.78%) respectively. In contrast, Murfitt
et al. [32] and Ireland et al. [33] have found signif-
icant differences in failure rate as they recorded
failure rate for Transbond Plus (11.2% and 10.99%
respectively) more than in our study. Pettemeri-
des et al. [34] have found significant difference be-
tween RMGI (11.4%) in wet conditions without
etching and CM (3.41). The lower failure rate in
this study in comparison with our study (15.7%)
may be related to the small sample (20 patient) and
to the shorter treatment period (6 months). Ga-
worski et al. [35] also have found significant dif-
ferences between RMGI and CM in 16 patients.
The failure rate they recorded (24.9%) was about
twice what we have found. In contrast, Silver-
man et al. [36] have recorded acceptable failure
rate 3.2% without etching in the presence of saliva
for 8 months of treatment. Summer et al. [5] and
Choo et al. [37] have shown no significant differ-
ences in failure rate between Fuji Ortho LC (5.9%)
and Transbond XT (7.2%). However, conditioner
was used before bonding.

With regard to the patient sex, failure rate
were higher in males but the differences were not
statically significant and that may be related to the
strict instructions that were given after bonding.
These findings coincide with preceding studies [5,
30, 31, 38-40], whereas Murfitt et al. [32] have
found the failure rate at males 2.4 times more than
at females.
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