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INTRODUCTION

Abstract

Objective: Bond failure of brackets during orthodontic treatment is a common
problem; which results in treatment interference, increased treatment time and
prolonged clinical time for rebonding of failed brackets. The purpose of this study
was to evaluate the effects of Coca-Cola and a non-alcoholic beer on the shear
bond strength and adhesive remnant index (ARI) of orthodontic metal brackets in
vitro.

Materials and Methods: Eighty intact human premolars were divided into two
experimental groups of Coca-Cola and non-alcoholic beer (Istak), and a control
group of artificial saliva. Over a period of thirty days, the test groups were im-
mersed in the respective soft drinks for 5 minutes, twice a day. For the remainder
of the time, they were kept in artificial saliva at 37°C. The control group was
stored in artificial saliva during the experiment. All samples were subjected to
shearing forces using Universal Testing Machine. ARI was determined with a ste-
reomicroscope at x12 magnification. The data of shear bond strength were statis-
tically analyzed by one-way ANOVA and Tukey’s Post-Hoc test and the data of
ARI scores were analyzed by Kruskal-Wallis test.

Results: No significant difference was observed in ARIs of the three groups (P<
0.552). The shear bond strength of Coke group was significantly lower than that
of the two other groups (P< 0.035); but there was no significant difference be-
tween the shear bond strength of Istak and the control group (P< 0.999).
Conclusion: Coca-Cola decreased the shear bond strength of orthodontic brack-
ets.
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increased treatment time and prolonged clini-

Bond failure of brackets during orthodontic cal time for rebonding of failed brackets.
treatment is a common problem [1]; which Incidence of bracket bond failure varies from
results in treatment procedure interference, 0.5% to 17.6% [2-4].
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Various factors affect bond failure including
poor operator technique, enamel surface tex-
ture, salivary contamination of the prepared
enamel surface, bracket properties, masticato-
ry forces and patient’s behavior [5-8]. Acidic
and alcoholic foods and beverages may influ-
ence bond failure [9-12]. There are also a
number of factors affecting bracket retention
during orthodontic treatment [13] such as the
condition of enamel surface [14].

Soft drinks are commonly used by the adoles-
cents and this habit often continues into adult-
hood [1]. Soft drinks can be carbonated or
noncarbonated; both types are harmful due to
their high sugar content and low level of pH;
which is below the critical level required for
enamel demineralization (pH< 5.5)[10,15]. It
is obvious that fermentable carbohydrates can
cause caries, which would be even more se-
vere in presence of fixed orthodontic ap-
pliances due to increased plaque accumulation
[10]. Frequent consumption of soft drinks re-
sults in severe dental erosion [16]. The most
important factors influencing erosion during
orthodontic treatment include oral hygiene,
diet and orthodontic bonding procedure [11].
Acidic soft drinks contain citric acid and
phosphoric acid. Citric acid causes more ena-
mel erosion than phosphoric acid [17]. More
erosion develops under the influence of carbo-
nated soft drinks rather than noncarbonated
ones, due to the presence of carbonic acid. In
developed countries, Coca-Cola is the most
consumed carbonated drink (50%), followed
by lemon flavored (22%) and orange flavored
drinks (7%)[11]. “Dough”, a yogurt-based,
salty drink and non-alcoholic beer are two
popular drinks in the Iranian diet [18].

Soft drink consumption during orthodontic
treatment reduces bracket retention due to
enamel softening around brackets [10, 11] or
degradation of adhesive /composite interface
[9, 12]; it may also increase the microleakage
beneath the brackets and compromise the bond
strength [11,15]. Microleakage around brack-
ets may contribute to the development of
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white spot lesions under the brackets [19, 20].
In addition, during fixed orthodontic treatment
residual adhesives around the brackets result
in more plaque accumulation and increase the
risk of decalcification [14]; therefore, ortho-
dontic patients are advised against consump-
tion of soft drinks during treatment [11].

Omid Khoda et al. compared the effects of yo-
gurt-based drinks, 7 Up and Pepsi on the shear
bond strength of orthodontic brackets [21].
However, information is lacking on the impact
of non-alcoholic beer on the bond strength of
orthodontic brackets. The purpose of this
study was to determine the effects of two
types of soft drinks, Coca-Cola and a non-
alcoholic beer (Istak) on the shear bond
strength and ARI of orthodontic metal brack-
ets in vitro.

MATERIALS AND METHODS

Eighty extracted non-carious human premolars
of orthodontic patients were used in this study.
The teeth were cleaned with fluoride-free pu-
mice and the buccal surface was etched with
37% phosphoric acid for 30 seconds, rinsed
with water for 15 seconds and air dried with
oil-free compressed air until the frosty appear-
ance of enamel appeared. A layer of Trans-
bond XT primer (3M, Unitek, Monrovia, Ca.,
USA) was applied to each tooth and then light
cured (Kerr, LE Demetron 1I, USA) for 10
seconds with an intensity of 800 mW/cm?.
Transbond XT adhesive paste was then ap-
plied to the base of the metal bracket (Stan-
dard edge wise.018, Dentaurum Germany).
The bracket was centered on the crown of the
tooth mesiodistally and along the long axis of
the tooth, and was then pressed firmly on the
tooth surface. Excess adhesive was removed
with a sickle scaler and the adhesive was light
cured from four sides of the bracket edge, each
for 10 seconds. All samples were kept in ar-
tificial saliva at 37° C for 24 hours to allow
complete polymerization of resin.

The specimens were then randomly divided
into three groups:
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Fig 1. A tooth mounted vertically in the acrylic block.

Fig 2. Stereomicroscopic view of two samples (x12)

-Group 1 (Coca-Cola): included 30 teeth,
which were submerged in Coca-Cola for 5 mi-
nutes twice a day, with equal intervals. The
procedure was repeated over a period of 30
days. After each session the solution was rep-
lenished. For the remainder of the time, sam-
ples were kept in artificial saliva at 37° C.
-Group 2 [a non-alcoholic beer, Istak (Aria-
noosh, Rasht, Iran)]: included 30 teeth, which
were immersed in Istak following the same
procedures as for group 1. Istak is a soft beve-
rage made of malt extract, hops, sugar and
carbonated water.

Coca-Cola and Istak were stored in a refrige-
rator.

-Group 3 (control): included 20 teeth, which
were kept in artificial saliva [400 mg NaCl,
1.21 mg KCI, 780mg NaH,P0O42H,0, 5mg
Na,S.9H,0, 1000mg CO(NHy), and 1000 ml
of distilled water] during the 30 days.

www.jdt.tums.ac.ir July 2014; Vol. 11, No. 4

Artificial saliva was refreshed daily.

After 30 days, all teeth were mounted vertical-
ly in acrylic blocks measuring 20x20x20 mm
(Figure 1) so that the load could be applied to
the bracket-tooth interface parallel to the buc-
cal tooth surface.

The shear test with a crosshead speed of 0.5
mm/min was performed on the samples with
the Universal Testing Machine (Z050,
Zwick/Roell, Ulm, Germany). The load at
bond failure was recorded using a PC con-
nected to the testing machine. The load at fail-
ure was recorded in Newton (N) and the stress
was calculated in mega Pascal (1MPa=
N/mm?) by dividing the force in Newton by
the area of the bracket base. The area of the
bracket base was calculated by measuring the
width and length of ten bracket bases with a
digital caliper accurate to 0.01mm, which was
found to be 10.23 mm>.
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After debonding, each tooth was examined
under a stereomicroscope at x12 magnification
and the fraction of the remained adhesive on
the tooth surface was scored (Figure 2).

The possible values for the ARI were catego-
rized as follows:

-Score 1: 0 to less than 1/6 of adhesive left on
the tooth,

-Score 2: 1/6 to less than 2/6 of adhesive left
on the tooth,

-Score 3: 2/6 to less than 3/6 of adhesive left
on the tooth,

-Score 4: 3/6 to less than 4/6 of adhesive left
on the tooth,

-Score 5: 4/6 to less than 5/6 of adhesive left
on the tooth,

-Score 6: 5/6 to 6/6 of adhesive left on the
tooth.

During preparation, 8 samples were lost and
there were 26, 28 and 18 teeth remaining in
Coca-Cola, Istak and control groups, respec-
tively.The data of shear bond strength were
statistically analyzed by one-way ANOVA
and Tukey’s Post-Hoc test and the data of ARI
scores were analyzed by Kruskal-Wallis test.

RESULTS

In this study, the shear bond strength and ARI
of orthodontic brackets in the three groups of
Coca-Cola, non-alcoholic beer (Istak) and
control were evaluated.

The mean shear bond strength (SBS) and stan-
dard deviation of the three groups are shown
in Table 1.

The mean SBS was 19.27 £6.53 MPa in Coca-
Cola group, 25.36 £ 9.77 MPa in Istak group
and 25.47 £10.02 MPa in the control group.
One-way ANOVA showed a statistically sig-
nificant difference in SBS of the three groups
(P=0.022).

Tukey’s Post-Hoc test was used to evaluate
the significance of the difference in SBS of
each group with the other groups.

This test revealed that Coca-Cola had signifi-
cantly lower SBS than Istak and the control
group. However, there was no statistically sig-
nificant difference in SBS of Istak and the
control group.

The location of bond failure for each sample
was evaluated with the ARI score and a sum-
mary of the data is shown in Table 2.

Table 1. Descriptive data of SBS in the three aroups

N Mean Std. Deviation Std. Error
Coca-Cola 26 19.2769" 6.53765 1.28214
Control 18 25.4756 10.02367 2.36260
Istak 28 25.3675 9.77948 1.84815
Total 72 23.1951 9.18029 1.08191
Table 2. Adhesive remnant index scores in the three groups
Adhesive remnant index score
Groups
1 2 3 4 5 6
Coca-Cola 17 (65%) 4 (15%) 2(7.6%) 1(3.8%) 2 (7.6%) 0(0%)

Istak 15(53.6%) 7(25%) 1(3.6%) 2(7.1%) 2 (7.1%) 1 (3.6%)
Control 11 (612%) 1(55%) 1(55%) 4(22.3%)  0(0%) 1 (5.5%)
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All three groups showed a similar bond failure
mode (adhesive) at the enamel-adhesive inter-
face being the most common site of bond fail-
ure in the three groups (0-1/6 of adhesive was
left on the tooth surface).

Kruskal-Wallis test indicated that the distribu-
tion of ARI score was similar in the three
groups (P<0.552).

DISCUSSION

Bond failure of orthodontic brackets is a
common problem during treatment [1]. Pa-
tients’ diet and the acidity of foods and drinks
can impact on shear bond strength of ortho-
dontic brackets [9-12]. Recently, consumption
of soft drinks has increased [17] in children
and adolescents; these drinks have a negative
impact on tooth structure [10]. The current
study was conducted to evaluate the effects of
two soft drinks, Coca-Cola and Istak, on the
shear bond strength and adhesive remnant in-
dex of orthodontic metal brackets, in vitro.
The shear bond strength of brackets was
tested using a Universal Testing Machine at a
crosshead speed of 0.5 mm/min, similar to
what was performed in the studies of Gillis
and Redlich [22], Mascia and Chan [23] and
Oncag [11].

The present study showed a significant reduc-
tion in the shear bond strength of orthodontic
brackets in the Coca-Cola group compared to
Istak and control groups; whereas there was no
significant difference in the SBS of Istak and
the control groups. Some previous studies also
showed a significant reduction in SBS of
brackets exposed to Coca-Cola. Oncag et al.
[11] reported a decrease in the SBS of brack-
ets in the Coca-Cola and Sprite groups in both
in vitro and in vivo conditions. The study of
Ulusoy et al. [1] revealed a decrease in bracket
SBS following the use of Coca-Cola and Ro-
sehip fruit tea, which was suggested to be due
to their low pH. In the present study, Istak - a
soft beverage made of malt extract, hops, sug-
ar and carbonated water - was used. No SBS
reduction was indicated in the Istak group.
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The reason might be the absence of phosphor-
ic acid in this drink in contrast to Coca-Cola;
which contains phosphoric acid.

The similarity between our study and those of
Oncag [11] and Ulusoy [1] was that all three
experimented on human premolars. Although
there were differences in the frequency and
duration of exposure to drinks, they all re-
ported a significant reduction in SBS in the
Coca-Cola group. In studies by Oncag and
Ulusoy samples were immersed in soft drinks
3 times a day for 5 minutes during 90 days. In
our study, the teeth were immersed in soft
drinks twice a day for 5 minutes during 30
days. According to Oncag et al. demineraliza-
tion around brackets was caused by the acidic
soft drinks negatively affecting the bracket-
enamel bonding [11]. On the other hand, sof-
tening or degradation of the adhesive/ compo-
site resin interface impairs the interlock at the
bracket-adhesive resin-enamel interfaces and
may also cause bond failure [1]. It has been
reported that the absorption of acids and acidic
drinks may degrade the structure of Bisphenol
A Glycidyl Methacrylate or bis-GMA — based
composite resins [24, 9]; the resin matrix is
softened and fillers leach out, decreasing the
bracket bond strength [9]. According to Arikan
et al, [20] the presence of microleakage at
enamel-adhesive interface is critical for the
appearance of white spot lesions and for the
formation of caries, while microleakage at the
adhesive-bracket interface is related to bond
failure. Van Eygen et al, [25] in 2005 showed
that even short periods of drinking soft drinks
(Coca-Cola) reduces enamel microhardness.
Lussi et al. [26] showed the reduced enamel
microhardness to be proportional to immersion
time. Hunter et al. [16] evaluated the effect of
the frequency of exposure to soft drinks, twice
in contrast to four times, and reported that the
amount of tissue loss was not proportional to
the frequency of exposure to low pH drinks.
Owen et al. [27] dipped the samples in drinks
for 24 hours for a total of 14 days and ob-
served enamel surface modifications; which
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appeared as irregularities in enamel morphol-
ogy visualized under light and scanning elec-
tron microscopes. Steffen [28] evaluated the
effects of soft drinks on etched and sealed
enamel. Samples were immersed in drinks for
72 hours. Scanning electron microscopy re-
vealed enamel damage in all specimens. This
study showed that light cured sealants pro-
vided low protection for enamel. Even short
duration of exposure to soft drinks has adverse
effects on the structure and microhardness of
enamel. The results of Navarro [15] and Omid
Khoda [21] were different from those of On-
cag [11], Ulusoy [1] and ours. Navarro did not
indicate a significant difference in SBS and
ARI of Coca-Cola, Schweppes lemon and con-
trol groups. This difference, at least in part,
may be due to the use of bovine teeth instead
of human teeth. Another reason may be the
fact that their specimens were not thermo-
cycled; thermocycling has been proven by
some researchers to reduce bond strength be-
tween 20-70% [29, 30]. Although the samples
in the present study and Ulusoy’s were not
thermocycled, SBS reduction in the Coca-Cola
group was reported to be significant; therefore,
thermocycling might not be a critical factor in
SBS change. Omid Khoda et al. [21] evaluated
and compared the effects of acidic soft drinks
with a phosphoric acid base such as Pepsi,
with a citric acid base like 7Up, and lactic acid
base like carbonated and noncarbonated yog-
hurt drinks on the shear bond strength of or-
thodontic brackets. They revealed minimal
difference in SBS between groups in their
study. Such different findings may be attri-
buted to the type of composite used in the
mentioned studies. The composite used in On-
cag’s [11], Ulusoy’s [1] and our studies were
Transbond XT (light cure), but in Omid Kho-
da’s [21] study, Unite (self cure) was used;
thus, it may be concluded that Unite compo-
site is more resistant to acid than Transbond
XT [31]. The mean shear bond strength in our
study was much higher than that of previous
studies and it was also higher than the sug-
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gested clinically acceptable bond level by
Reynolds and Von Fraunhofer [32]; which
might probably be due to the lower frequency
and duration of exposure to soft drinks com-
pared to other studies or in-vitro condition of
the study. According to Littlewood et al, [33]
bond failure can occur within the bracket, at
the bracket-adhesive interface, within the ad-
hesive or at the tooth surface-adhesive inter-
face. In our study, ARI was utilized to deter-
mine the extent of residual adhesive on the
enamel surface following bracket debonding.
There was no significant difference in ARI
among the three groups (Coca-Cola, Istak and
control). In fact, in all three groups, a high
fraction of samples had less than 1/6 of the
adhesive remained on their surfaces. There
was no significant correlation between the
SBS and ARI in any of the three groups. Al-
though the SBS of the Coca-Cola group was
less than that of the two other groups, the do-
minant mode of ARI in all three groups was
similar. Navarro et al. [15] expressed an ab-
sence of correlation between ARI and SBS in
tested groups. Ulusoy et al, [1] in evaluation
of the effects of herbal teas reported a signifi-
cant difference in ARI of Coca-Cola group
(positive control) with that of other groups.
Samples of Coca-Cola group produced the
most consistent separation at the enamel-
adhesive interface, leaving the enamel surface
intact (ARI score 0). For all other groups, the
majority of bond failures were ARI score 1
that is at the enamel-adhesive interface. ARI
score 1 means that more adhesive materials
are adhered to the bracket base and less adhe-
sive materials remain on the tooth surface. It
was surprising that although both Coca-Cola
and Rosehip fruit tea reduced SBS, the mode
of bond failure in Coca-Cola and Rosehip fruit
tea groups was different. ARI scores were 0
and 1 in Coca-Cola and Rosehip fruit tea
groups, respectively. Therefore, the absence of
correlation between the SBS and ARI in Ulu-
soy’s study was consistent with the present
study.
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Presence of low residual adhesive on tooth
surface reduces the clean up time, is less
troublesome for patients and less harmful to
structural integrity of the enamel. The present
study was designed to simulate oral environ-
ment as closely as possible; however, there
were still differences left, including varying
oral temperature due to diet and absence of
bacterial plaque. Oncag et al. [11] evaluated
the effects of acidic soft drinks on SBS both in
vivo and in vitro and observed that there was
no significant difference in SBS of brackets of
the same group in vivo and in vitro. Although
the difference was not significant, more exten-
sive enamel defects were observed in the in
vivo groups compared to the in vitro groups
under the scanning electron microscopy. The
reason for this difference was bacterial func-
tion in the oral cavity [11]. Steffen [28] stated
that bacteria of the oral cavity accelerate ena-
mel erosion following exposure to acidic soft
drinks. According to the results of the present
study, Istak did not decrease the SBS of ortho-
dontic metal brackets in vitro, in contrast to
Coca-Cola. Further investigations are sug-
gested to evaluate the effects of Istak, a kind
of non-alcoholic beer, on enamel structure and
bonded brackets in vitro and in the oral envi-
ronment.

CONCLUSION

This investigation revealed that:

1) Coca-Cola significantly decreased the shear
bond strength of orthodontic brackets.

2) There was no significant difference in the
shear bond strength of brackets between the
Istak and the control group.

3) Adhesive remnant index was not affected
by different soft drinks.

4) There was no correlation between the shear
bond strength and the adhesive remnant index
in any of the three groups.

REFERENCES

1- Ulusoy C, Mujdeci A, Gokay O. The effect
of herbal teas on the shear bond strength of

www.jdt.tums.ac.ir July 2014; Vol. 11, No. 4

orthodontic brackets. Eur J Orthod.2009; 31:
385-9.

2- Zachrisson B U. A post treatment evalua-
tion of direct bonding in orthodontics. Am J
Orthod. 1977 Feb;71(2):173-89.

3- Sunna S, Rock W P. Clinical performance
of orthodontic brackets and adhesive systems:
a randomized clinical trial. Brit J Orthod.1998;
25: 283 — 287.

4- Reis A. Eighteen-month bracket survival
rate: conventional versus self-etch adhesive.
Eur J Orthod.2008; 30: 94 — 99.

5- Bishara SE, Oonsombat C, Ajlouni R, De-
nehy G. The effect of saliva contamination on
the shear bond strength of orthodontic brack-
ets when using a self-etching primer. Angle
Orthod. 2002 Dec;72(6):554-7.

6- Cozza P, Martucci L, De Toffol L, Penco
Sl. Shear bond strength of metal brackets on
enamel. Angle Orthod. 2006 Sep;76(5):851-6.
7- Soderquist SA, Drummond JL, Evans CA.
Bond strength evaluation of ceramic and stain-
less steel bracket bases subjected to cyclic ten-
sile loading. Am J Orthod Dentofacial Orthop.
2006; 129: 175.e7 —el2.

8- Northrup RG, Berzins DW, Bradley TG,
Schuckit W. Shear bond strength comparison
between two orthodontic adhesives and self-
ligating and conventional brackets. Angle Or-
thod. 2007 Jul;77(4):701-6.

9- Hobson RS, McCabe JF, Hogg SD. The
effect of food simulants on enamel- composite
bond strength. J Orthod. 2000 Mar;27(1):55-9.
10- Dincer B, Hazar S, Sen BH.. Scanning
electron microscopic study of the effects of
soft drinks on etched and sealed enamel. Am J
Orthod Dentofacial Orthop. 2002
Aug;122(2):135-41.

11- Oncag G, Tuncer AV, Tosun YS. Acidic
soft drinks effects on the shear bond strength
of orthodontic brackets and a scanning elec-
tron microscopy evaluation of the enamel.
Angle Orthod. 2005 Mar;75(2):247-53.

12- Akova T, Ozkomur A, Aytutuldu N, To-
roglu MS. The effect of food simulants on
porcelain-composite bonding. Dent Mater.

395



Journal of Dentistry, Tehran University of Medical Sciences

Sajadi et. al

2007 Nov;23(11):1369-72. Epub 2007 Jan 9.
13- Rezk-Lega F1, Ogaard B. Tensile
bond force of glass ionomer cements in direct
bonding of orthodontic brackets: an in vitro
comparative study. Am J Orthod Dentofacial
Orthop. 1991 Oct;100(4):357-61.

14- Mitchell L. Decalcification during ortho-
dontic treatment with fixed appliances-an
overview. Br J Orthod. 1992 Aug;19(3):199-
205.

15- Navarro R, Vicente A, Ortiz AJ, Bravo
LA. The effects of two soft drinks on bond
strength, bracket microleakage, and adhesive
remnant on intact and sealed enamel. Eur J
Orthod. 2011 Feb;33(1):60-5.

16- Hunter ML, West NX, Hughes JA, New-
combe RG, Addy M. Erosion of deciduous
and permanent dental hard tissue in the oral
environment. J Dent. 2000 May;28(4):257-63.
17- West NX, Hughes JA, Addy M.The effect
of pH on the erosion of dentine and enamel by
dietary acids in vitro. J Oral Rehabil. 2001
Sep;28(9):860-4.

18- Shiranian A, Darvishi L, Askari Gh,
Ghiasvand R, Feyzi A, Hariri M, et al. The
effect of different beverage consumption
(Dough, non-alcoholic beer, carbohydrated
replacement drink) on performance, lipids pro-
file, inflammatory biomarkers after running-
based anaerobic sprint test in Taekwondo
players. Int J Prev Med. 2013 April; 4(Suppl
1): S5-S10.

19- Arhun N, Arman A, Cehreli SB, Arikan S,
Karabulut E, Giilsahi K. Microleakage beneath
ceramic and metal brackets bonded with a
conventional and an antibacterial adhesive
system. Angle Orthod. 2006 Nov;76(6):1028-
34.

20- Arikan S, Arhun N, Arman A, Cehreli SB.
Microleakage beneath ceramic and metal
brackets polymerized with LED or conven-
tional light curing units Angle Orthod. 2006
Nov; 76(6):1035-40.

21- Omid Khoda M, Heravi F, Shafaee H,
Mollahassani H. The Effect of Different Soft
Drinks on the Shear Bond Strength of Ortho-

396

dontic Brackets.
145-9.

22- Gillis I, Redlich M. The effect of different
porcelain conditioning techniques on shear
bond strength of stainless steel brackets. Am J
Orthod Dentofacial Orthop. 1998
Oct;114(4):387-92.

23- Mascia VE, Chen SR. Shearing strength of
recycled direct bonding brackets. Am J Or-
thod. 1982 Sep;82(3):211-6.

24- McKinney J E, Wu W. Chemical soften-
ing and wear of dental composites. J Dent Res.
1985 Nov;64(11):1326-31.

25- Van Eygen |, Vannet BV, Wehrbein H.
Influence of a soft drink with low pH on ena-
mel surfaces: An in vitro study. Am J Orthod
Dentofacial Orthop. 2005 Sep;128(3):372-7.
26- Lussi A, Jaggi T, Scharer S.the influence
of different factors on in vitro enamel erosion.
Caries Res. 1993;27(5):387-93.

27- Owens BM1, Kitchens M. The erosive
potential of soft drinks on enamel surface sub-
strate: an in vitro scanning electron microsco-
py investigation. J Contemp Dent Pract. 2007
Nov 1;8(7):11-20.

28- Steffen JM. The effects of soft drinks on
etched and sealed enamel. Angle Orthod.
1996;66(6):449-56.

29- James JW1, Miller BH, English JD, Tad-
lock LP, Buschang PH. Effects of high speed
curing devices on shear bond strength and mi-
croleakage of orthodontic brackets. Am J Or-
thod Dentofacial Orthop. 2003
May;123(5):555-61.

30- Mali P, Deshpande S, Singh A. Microlea-
kage of restorative materials: An in vitro
study. J Indian Soc Pedod Prev Dent. 2006
Mar;24(1):15-8.

31- Mohamed-Tahir MA, Tan HY, Woo AA,
Yap AU. Effects of pH on the microhardness
of resin-based restorative materials. Oper
Dent. 2005 Sep-Oct;30(5):661-6.

32- Reynolds IR, von Fraunhofer JA. Direct
bonding of orthodontic attachment to teeth:
the relation of adhesive bond strength to gauge
mesh size. Br J Orthod. 1976 Apr;3(2):91-5.

J Dent (Tehran). 2012; 9:

www.jdt.tums.ac.ir July 2014; Vol. 11, No. 4



Sajadi et. al Effects of Two Soft Drinks on Shear Bond Strength and...

33- Littlewood SJ, Mitchell L, Greenwood hydrophilic primer for orthodontic bonding: an
DC, Bubb NL, Wood DJ. Investigation of a in vitro study. J Orthod. 2000 Jun;27(2):181-6.

www.jdt.tums.ac.ir July 2014; Vol. 11, No. 4 397



