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ABSTRACT 
Background: Bracket rebonding is a common problem in orthodontics which may result in many drawbacks. The aims 

of this study were to evaluate the effects of application of two enamel protective agents “Icon” and “ProSeal” on 

shear bond strength before and after rebonding of stainless steel orthodontic brackets using conventional orthodontic 

adhesive and to assess the site of bond failure. 
Materials and methods: Fifty sound extracted human upper first premolar teeth were selected and randomly divided 

into two equal groups; the first time bonding and the rebonding groups (n=30). Each group was subdivided into control, 

Icon and ProSeal subgroups. The enamel protective agents were applied after etching (preconditioners). Shear bond 

strength before and after rebonding of stainless steel brackets were assessed using the Universal testing machine and 

the adhesive remnant index was used to find out the bond failure site using a stereomicroscope. Then the results were 

statistically analyzed using one-way ANOVA analysis test and T-test. 
Results: There were no significant differences in the shear bond strength mean values in either group or their 

corresponding subgroups. Forty percentage of the bond failure in ProSeal groups occurred away from the enamel 

where 75% of those were at the enamel protective agents/adhesive interface. 

Conclusions: The application of Icon and ProSeal did not compromise the shear bond strength and the application of 

the ProSeal may protect the enamel surface from trauma (cracks, chipping or detachment). 
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INTRODUCTION 
One of the greatest problems that 

occasionally faces the orthodontists during and at 

the end of the treatment with fixed braces is the 

appearance of white spot lesions (WSLs) and 

enamel demineralization which may occur due to 

plaque accumulation that enhanced by the fixed 

appliances.(1) 

Bracket rebonding, on the other hand, is a 

frequently occurring problem during orthodontic 

treatment. (2)  

       Mechanical removal of adhesive can cause 

scarring and alteration of the enamel surface with 

the removal of the outer enamel layer which 

contains high minerals compared to the deeper 

layer. This may eventually lead to an increase in 

the risk of enamel demineralization. (3) 

       Different methods have been studied to 

prevent or reduce the occurrence of WSLs during 

the course of orthodontic treatment such as the 

use of fluoridated mouth rinse, gel and fluoride 

containing tooth paste. (1) However, studies have 

shown that there was a direct association 

between the patient compliance to oral hygiene 

programme and the reduction in the development 

of WSLs. (4)   
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The use of preventive agents that do not 

depend on the patient’s cooperation has been 

increased to control the development of WSLs. 

These preventive agents include topical 

applications of Casein phosphor-peptide-

amorphous Calcium Phosphate or fluoride, (5) 

glass ionomer cement (6) and adhesive resin with 

antibacterial agents. (7)  

During the past decade, the use of fluoridated 

sealant, which acts as fluoride reservoir that 

releases fluoride over a long period of time, was 

proposed. (8) One of these sealants was ProSeal 

(Reliance Orthodontics). It has been shown that 

ProSeal provided maximum protection against 

enamel demineralization and WSLs formation. 

Additionally ProSeal released fluoride ions in a 

sustainable way over a period of 17 weeks. 

Furthermore it can withstand the tooth brush 

abrasion and acid challenge. (9-11) 

On the other hand, the effects of low-

viscosity resins infiltrant "Icon" on enamel 

demineralization have been increasingly studied. 

It has been shown that Icon infiltrant prevented 

enamel surface demineralization. (12) The Icon 

infiltrant could be applied after bonding of 

orthodontic bracket; however, there are some 

drawbacks which include the difficulties in 

application procedure in dental crowding cases. 

Additionally, in order to achieve its effective 

protective effect, multiple applications are 

necessary, which is a patient compliance 

dependent practice. (13)  
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Therefore, applying this material before 

bonding may exert a better effect. It was found 

that the low viscosity resin infiltrant provided 

better sealing ability when combined with the 

conventional bonding agent than alone.(14)  

There is inconclusive information whether 

these agents increase or decrease the shear bond 

strength (SBS).Therefore the use of enamel 

protective agents may have a great advantageous 

effect during bracket rebonding situations. 

     The aims of the current study were to evaluate 

the effects of the application of enamel protective 

agents (EPA) on the bond strength and the 

adhesive failure site after rebonding of 

orthodontic bracket.  

 

MATERIALS AND METHODS 
Fifty samples of freshly extracted sound 

human upper first premolars teeth were selected 

after being examined with 10x magnifying lens. 
(15) Teeth were grossly intact with no restoration 

or caries; no cracks or any surface irregularities 

and marked structural or developmental 

anomalies such as enamel hypoplasia or 

decalcification. 

Teeth were stored in a closed container at 

room temperature in normal saline solution 

(Panther, UK) containing 0.1% thymol (Sigma, 

Poole, Dorset, UK) to prevent dehydration and 

microbial growth.  

Retentive cuts were made along the sides of 

the roots of each tooth to increase the retention 

inside the acrylic. (16)  Teeth were then fixed onto 

a glass slide (Star) in a vertical position using a 

sticky wax at the apex of the root using a dental 

surveyor (Dentaurum, Paraline, Germany) so that 

the force is applied at a right angle to the enamel 

bracket interface.(17,18) Teeth were mounted in 

auto polymerised acrylic resin (BMS Dental, 

Buonarroti, Cappannoli, Italy) in a vertical 

position with the root embedded in the acrylic 

block made from a specially designed molds 

where the crowns of the teeth protruding outside. 

The powder and liquid of the auto polymerised 

acrylic resin were then mixed, in a ratio of 2:1 

according to the manufacturer’s instructions, and 

poured around the teeth to the level of cemento-

enamel junction. (8,19) After setting has been 

completed, the samples were stored in a patch 

containing normal saline solution (Panther) with 

0.1% thymol (Sigma) which is regularly changed 

until bonding procedure.(20)  

The samples were randomly divided into two 

groups: the first time bonding group (G1) and the 

rebonding group (G2). Each group was 

subdivided into three subgroups: the control, Icon 

(DMG, Hamburg, Germany), ProSeal (Reliance 

Orthodontic Products, Itasca, IL, USA) and the 

control group which received Heliosit orthodontic 

adhesive (Ivoclar, Vivadent, Schaan, 

Liechtenstein) only without protective agents. 

Each subgroup consists of ten samples apart from 

the control of G1 which contain 30 teeth. 

Stainless steel orthodontic brackets for upper 

first premolars (0.022 × 0.030 inch slot standard 

edge wise, Dentaurum, Inspringen, Germany) 

were used. The buccal surface of the enamel was 

cleaned with a rubber cup and non-fluoridated 

pumice for 10 seconds using a low speed 

headpiece (NSK, EC, Japan). (21, 22) The enamel 

surface was then washed for 10 seconds and dried 

with oil-free steam of air for another 10 seconds. 
(8, 23, 24) After that, an etching gel 37% phosphoric 

acid (Ivoclar, Vivadent, Schaan, Liechtenstein) 

was applied using a disposable brush on the 

buccal surface of the teeth for 30 seconds 

according to the manufacturer’s instructions, and 

then washed with air/water spray and dried with 

oil-free steam of air until the buccal surface of the 

etched teeth appeared chalky white. (25) 

In the control subgroups, the brackets were 

bonded to the enamel surface of the teeth by 

applying a thin layer of Heliosit adhesive (Ivoclar) 

on the middle of the middle third of the buccal 

surface.(25) Then, a constant load of 200 gm was 

applied on the bracket for 10 seconds. (26-29) The 

adhesive material was cured for 40 second (10 

seconds curing time was set for each of the four 

directions; mesial, distal, occlusal and cervical) 

using Vivadent light cure unit with wave length 

range 400-500 nm and light intensity more than 

500mW/cm2. (16,30) Regarding the Icon subgroups, 

one coat layer of the low viscosity Icon-Dry 

(DMG) was applied and left to set for 180 

seconds, and then light cured for 60 second. A 

second layer was applied, left to set for 60 seconds 

and then light cured for 40 seconds according to 

the manufacturers' instructions. 31 After that, 

Heliosit adhesive (Ivoclar) was applied similar to 

the control subgroup. 

Regarding ProSeal subgroups, the ProSeal 

varnish (Reliance Orthodontic) was applied with 

a micro-brush on the etched tooth surface and 

light cured for 20 seconds. 32 After that, the 

adhesive was applied as described in the control 

subgroup. 

The samples were then immersed in 0.1% 

thymol solution and stored in an incubator (Fisher 

scientific, USA) at 37°C for 24 hours prior to 

testing procedure. 8, 17, 33  

Shear bond strength test was done 24 hours 

after bonding procedure (8, 17, 33) in a Universal 

testing machine (H50KT, Tinius Olsen Co., 

England). Each specimen was placed in the 
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machine base parallel to the horizontal plane. A 

custom made chisel-end rod was fitted inside the 

upper arm of the testing machine parallel to the 

middle third of the buccal surface of the tooth and 

perpendicular to the enamel bracket interface. 

This was done to provide a force in an occluso-

gingival direction. (12, 27, 34) The crosshead speed 

was 0.5mm/minute (35) and the highest magnitude 

of the load values were recorded as the load of the 

bond failure. The failure load (in Newton) was 

divided by the base bonding area (13mm2 in the 

current study) to calculate the shear bond strength 

in MPa (N/mm2). 

The adhesive remnant index (ARI) was 

assessed immediately using Stereomicroscope 

(Hamilton, Italy) with a magnification of 20 x.(36-

39) The ARI was scored according to Artun and 

Bergland (40) with its modified version (ARIM) 

which includes scores for enamel protective 

agents (EPA)/ adhesive bond interface failure and 

enamel detachment. The scores are as followed: 

Score 0 indicates no adhesive was left on the 

enamel surface of the tooth,  

Score I indicates less than half of the adhesive was 

left on the tooth surface,  

Score II indicates more than half of the adhesive 

was remain on the tooth surface,  

Score III indicates all the adhesive was left on the 

tooth surface, with an impression of the bracket 

mesh,  

Score IV indicates EPA /Adhesive bond failure, 

and Score V indicates enamel detachment.  

After complete assessment, teeth from the 

control group (n=30) were prepared for rebonding 

procedure using 12-blade tungsten carbide bur 

(#7642, Jet carbide burs, Beavers Dental,  

Morrisburg, Canada) at low speed (30,000 rpm) 

with copious water cooling system.(42) The 

samples were then subdivided randomly into the 

three subgroups as mentioned previously using 

similar way of EPA /adhesive application. 

Statistical analysis 
Descriptive statistics, which includes the 

means, standard deviation, standard errors, 

minimum and maximum values of SBS were 

calculated for each subgroup in the G1 and G2 

groups. Analysis of variance (ANOVA) was used 

to test the differences among the shear bond 

strength mean values of the subgroups in each 

group. T test was used to test the differences in the 

shear bond strength mean values between G1 and 

G2. Chi-square was used to assess the differences 

between the groups and within the subgroups 

regarding the bonding failure site (ARI). 

  

RESULTS 

Descriptive statistics of the SBS of the 

control, Icon and ProSeal subgroups in G1 and G2 

groups are presented in figure 1. 

The results obtained from the current study 

showed that the mean shear bond strength values 

of the tested materials were higher than the 

optimal limits suggested by Reynolds (41) which is 

6-8Mpa, and thus, sufficient for clinical use.  For 

the first time bonding group (G1), the mean SBS 

of the control group has the highest mean value 

(16.3±3.9Mpa) followed by that of the ProSeal 

(14.5±3.3Mpa); whereas the Icon has the lowest 

value (14.5±4.4Mpa). Whereas ProSeal subgroup 

in rebonding group (G2) exhibited the highest 

values (15.8±4.1Mpa) followed by that of the 

control and the Icon groups which showed almost 

similar SBS mean values 

(15.2±4.5Mpa,14.8±3.4Mpa respectively) (Table 

1). 

However, the current study showed that there 

was statistically non-significant (p˃0.05) 

difference in SBS between G1 and G2 groups 

(Table 2) or the subgroups of each group (Table 

3) 

 

Table 1: Descriptive statistics of the shear bond strength (MPa) of the bonding and rebonding 

groups 

State Groups N Mean S.D. S.E. Min. Max. 

Bonding  

group 

Control 10 16.338 3.977 1.258 10.13 23.08 

Icon 10 14.507 4.483 1.418 8.08 23.33 

Proseal 10 14.580 3.318 1.049 8.08 18.46 

Rebonding  

group 

Control 10 15.238 4.516 1.428 8.45 23.59 

Icon 10 14.847 3.480 1.100 10 21.54 

Proseal 10 15.807 4.156 1.314 8.72 23.33 
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Table 2: Comparison of the shear bond strength in the bonding and rebonding groups. 
 

State ANOVA Sum of 

Squares 

d.f. Mean 

Square 

F-test p-

value 

Bonding G Between 

Groups 

21.495 2 10.747 0.687 0.512 

(NS) 

Within 

Groups 

422.294 27 15.641 

Total 443.789 29  

Rebonding 

G 

Between 

Groups 

4.661 2 2.330 0.140 0.870 

(NS) 

Within 

Groups 

447.977 27 16.592 

Total 452.638 29  

 

Table 3: Comparison of the shear bond strength between the correspondence subgroups of the 

bonding and rebonding group. 

Groups State Descriptive statistics State difference 

(d.f.=18) 

N Mean S.D. S.E. Mean 

Difference 

t-test p-value 

Control Bonding 10 16.338 3.977 1.258 1.100 0.578 0.570 

(NS) Rebonging 10 15.238 4.516 1.428 

Icon Bonding 10 14.507 4.483 1.418 -0.340 -0.189 0.852 

(NS) Rebonging 10 14.847 3.480 1.100 

ProSeal Bonding 10 14.580 3.318 1.049 -1.227 -0.730 0.475 

(NS) Rebonding 10 15.807 4.156 1.314 

 

 
 

Figure 1: Shear bond strength of the 

bonding and rebonding groups.  The error 

bars represent the standard deviation. 

 

Regarding the adhesive remnant index 

(ARI), the predominant failure site of the control 

and Icon groups were near the enamel surface 

(scores 0 and I) regardless of the bonding 

sequence. On the other hand, the ProSeal groups 

showed that 40% of the samples exhibited a 

failure sites away from the enamel i.e. scores II 

and IV. About 75% of those were between the 

EPA and the adhesive. However, the differences 

were statistically non-significant (p˃0.05) 

between G1 and G2 groups and their subgroups 

(Figures 2 and 3). 

 

Figure 2: Bond failure site of the bonding 

group. 

 

0

3

6

9

12

15

18

21

    C-ve   Icon     ProSeal

Bon…
Reb…



J Bagh College Dentistry                 Vol. 29(1), March 2017                    The effects of enamel 
   

Pedodontics, Orthodontics and Preventive Dentistry 174 
 

Figure 3: Bond failure sites of the rebonding 

group 

DISCUSSION 
During the course of orthodontic treatment 

with fixed braces, enamel decalcification, caries 

and gingivitis could occur in 2-96% of the patients 

depending on the complexity of the 

complications.(43) Although some demineralized 

enamel resolved after the removal of the appliance 

i.e. fixed braces, most remained causing white 

spot lesions (WSLs) which undermine the 

treatment outcomes after the treatment has 

completed.(44) Furthermore, enamel 

demineralization could occur when the high 

mineral layer of enamel is lost during bracket 

rebonding.(3)  

Different methods have been proposed to 

reduce enamel demineralization during 

orthodontic treatment. (1, 7) The use of enamel 

protective agents and sealants are one of those 

measures. To the best of our knowledge, the use 

of Icon as a preconditioner to orthodontic 

adhesives during rebonding situations has not 

been investigated with regard to shear bond 

strength. 

Data obtained from the current study showed 

that, in the bonding group, the control subgroup 

showed the highest SBS mean value compared to 

Icon and ProSeal subgroups; however, the 

difference was not significant. 

Similarly, in rebonding group, the results 

showed a non-significant difference among the 

groups and the correspondent subgroups although 

ProSeal samples showed the highest SBS values. 

It has been shown that the surface 

irregularities created during adhesive removal 

may cause increase in the physical area and 

provide microscopic holes. (45) This may result in 

multiple dead spaces that entrap oxygen 

especially in the deeper pits. It has been suggested 

that Oxygen may has a plasticizer effect and result 

in a decline in the physical properties of the 

polymer. Furthermore, oxygen is known to 

interfere with the polymerization reaction and, 

results in an incomplete polymerization of the 

adhesive (46); this has an adverse effect on the 

adhesion characteristics and, eventually, results in 

a reduction in the mechanical properties of the 

resin. This is especially true in the control group 

where the adhesive applied without 

preconditioners. 

However, when Icon infiltrant and ProSeal 

applied, the SBS values were enhanced. The low 

viscosity of Icon resin infiltrant together with the 

hydrophilic property of Icon encourages a rapid 

capillary penetration into the pores and 

irregularities (47), provides a diffusion barrier 

within the enamel surface created by the 

rebonding procedure, filled the dead spaces and 

tags with the microscopic holes created by the 

adhesive removal procedure (48) and increases the 

SBS. On the other hand, it has been claimed that 

ProSeal showed high degree of polymerization (49) 

which, together with the increase in surface area 

and the formation of grooves and facets that alter 

the surface free energy and surface adhesion 

characteristics, enhance the adhesion.(50)  

Regarding the ARI scores, there were not 

marked effect of the application of the ProSeal and 

Icon on the site of bond failure in either group. 

However, in ProSeal groups, 40% of the failure 

sites were away from the enamel surface where 

75% of those were at the EPA/adhesive interface. 

This has the advantage of preventing enamel 

trauma during debonding procedure 

As conclusion the application of Icon or 

ProSeal during rebonding procedure did not 

compromise the SBS of the adhesive and may 

provide better protection to the enamel surface. 

 

REFERENCE 
1. Oesterle LJ, Shellhart WC. Effect of aging on the shear 

bond strength of orthodontic brackets. Am J Orthod 

Dentofacial Orthop 2008; 133: 716-20. IVF 

2. Montasser MA, Drummond JL, Roth JR, Al-Turkil, 

Evans CA. Rebonding of orthodontic bracket. Part II, an 

XPS and SEM study. Angle Orthod 2008; 78: 537-44. 

3. Gwinnertt AJ, Goreliek L. Evaluation of enamel after 

debonding. Am J Orthod 1977; 71(6): 651-65. 

4. O’Reilly MM, Featherstone, JDB. Demineralization 

and remineralization around orthodontic appliances: An in 

vivo study. Am J Orthod Dentofac Orthop 1987; 92: 33-

40.  

5. Cook PA. Direct bonding with glass ionomer cement. 

J Clin Orthod 1990; 24: 509-11. 

6. Geiger AM, Gorelick L, Gwinnett AJ, Benson BJ. 

Reducing white spot lesions in orthodontic populations 

with fluoride rinsing. Am J Orthod Dentofac Orthop 1992; 

101(5): 403-7.  

7. Tabrizi A, Cakirer B. A comparative evaluation of 

casein phosphopeptide-amorphous calcium phosphate and 

fluoride on the shear bond strength of orthodontic 

brackets. Eur J Orthod 2011; 33: 282-7. 

8. Tanaka M, Matsunaga K, Kadoma Y. Use of fluoride-

containing sealant on proximal surfaces. Med Dent Sci 

2000; 47: 49-52. 



J Bagh College Dentistry                 Vol. 29(1), March 2017                    The effects of enamel 
   

Pedodontics, Orthodontics and Preventive Dentistry 175 
 

9. Bishara SE, Oonsombat C, Soliman MMA, Warren J. 

Effects of using a new protective Sealant on the bond 

strength of orthodontic brackets. Angle Orthod 2005; 75: 

239- 42. 

10. Soliman, MM, Bishara, SE, Wefel, JS, Heilman, J, 

Warren, JJ. Fluoride release rate from an orthodontic 

sealant and its clinical implications. Angle Orthod 2006; 

76(2): 282-8.  

11. Alawami, Hala. Potential inhibition of enamel 

demineralization in vitro by new filled orthodontic sealant. 

Tufts university school of dental Medicine 2012; 89: 119-

5. 

12. Schmidlin PR, Sener B, Attin T, Wiegand A. 

Protection of sound enamel and artificial enamel lesions 

against demineralization: caries infiltrant versus adhesive. 

J Dent 2012; 40(10): 851-6.  

13. Yetkiner E, Wegehaupt FJ, Attin R, Wigand A, Attin 

T. Stability of two resin combinations used as sealants 

against toothbrush abrasion and acid challenge in vitro. 

Acta Odontol Scand. 2014; 72(8): 825-30. 

14. AL-Jaibehji MB. The influence of Caries Infiltrant 

combined with and without conventional adhesives on 

sealing of sound enamel (In Vitro Study). A master thesis. 

Department of Orthodontic College of Dentistry 

University of Baghdad, 2014.  

15. D 'Attilio M, Traini T, Dilorio D, Varavara G, Festa F, 

Tecco S. Shear bond strength, bond failure, and scanning 

electron microscopy analysis of a new flowable composite 

for orthodontic use. Angle Orthod 2005; 75: 410-5. 

16. Alexander SA. Effects of orthodontic attachments on 

the gingival health of permanent 2nd molars. Am J 

Orthod Dentofac Orthop 1991; 199: 337-40.  

17. McSherry PF. An in vitro evaluation of the tensile and 

shear strengths of four adhesives used in orthodontics. Eur 

J Orthod 1996; 18:31927. 

18. Bishara SE, Ostby AW, Laffon JF, Warren JF. A self-

conditioner for resin modified glass ionomers in bonding 

orthodontic brackets. Angle Orthod 2007; 77(4): 711 -15. 

19. Rajagopal R, Padmanabhan S, Gnanamani J. A 

comparison of shear bond strength and debonding 

characteristics of conventional, moisture-insensitive, and 

self-etching primers in vitro. Angle Orthod 2004; 74(2): 

264-8. 

20. Cozza P, Martucci L, De Toffol L, Penco SI. Shear 

bond strength of metal brackets on enamel. Angle Orthod 

2006; 76(5): 851 - 6. 

21. Ostby AW, Bishara SE, Laffoon J, Warren JJ. 

Influence of self-etchant application time on bracket shear 

bond strength Angle Orthod 2007; 77(5): 885-9. 

22. Bishara SE, Ostby AW, Ajlouni R, Laffoon JF, 

Warren JJ. A new premixed self-etch adhesive for 

bonding orthodontic brackets. Angle Orthod 2008; 78(6): 

1101-4. 

23. Bishara SE, Oonsombat C, Soliman MMA, Warren J. 

Effects of using a new protective sealant on the bond 

strength of orthodontic brackets. Angle Orthod 2005; 

75(2): 239-42. 

24. Gronberg K, Rossouw PE, Miller BH, Buschang P. 

Distance and time effect on shear bond strength of brackets 

cured with a second-generation light-emitting diode unit. 

Angle Orthod 2006; 76(4): 682 -8. 

25. Bishara SE, VonWald L, Laffoon JF, Warren JJ. The 

effect of repeated bonding on the shear bond strength of a 

composite resin orthodontic adhesive. Angle Orthod 

2000; 70: 455-441. 

26. Bishara SE, Solimann MMA, Oonsombat C, Laffoon 

JF, Ajlouni R. The effect of variation in mesh-base 

design on the shear bond strength of orthodontic brackets. 

Angle Orthod 2004; 74: 400 -4. 

27. Bishara SE, Ostby AW, Ajlouni R, Laffon J, Warren 

JJ. Early shear bond strength of one-step adhesive on 

orthodontic brackets. Angle Orthod 2006; 76 (4):689-693. 

28. Nemeth BR, Wiltshire WA, Lavelle CLB. Shear/ peel 

bond strength of orthodontic attachments to moist and dry 

enamel. Am J Orthod Dentofac Orthop 2006; 129: 396-

401. 

29. Bishara SE, Ostby AW, Laffoon JF, Warren JJ. 

Enamel cracks and ceramic brackets failure during 

debonding in vitro. Angle Orthod 2008;  78 (6): 1178 -83. 

30. Ewoldsen N, Beatty M V, Erickson L, Feely D. Effect 

of enamel conditioning on bond strength with a 

restorative light cure glass ionomer. J.Clin. Orthod 1995; 

29: 621- 4. 

31. Paris S, Meyer-Lueckel H, Kielbassa A M. Resin 

infiltration of natural caries lesions. J Dent Res 2007; 86: 

662-666.  

32. Wei HU, John D.B, Featherstone. Prevention of 

enamel demineralization: An in-vitro study using light-

cured filled sealant. Am J Orthod Dentofacial Orthop 

2005; 128(5): 592-600.  

33. Cohen SM, Richard M, Robert EB, Vaidy ATK. Shear 

bond strength of chemically and light-cured resin-

modified ionomers. J Clin Orthod 1998; 32(7): 423-6. 

34. Bishara SE, Ostby AW, Laffon JF, Warren JF. The 

effect of modifying the self-etchant bonding protocol on 

the shear bond strength of orthodontic brackets. Angle 

Orthod 2007; 77 (3): 504 -508 

35. Sonis AL. Comparison of a light-cured adhesive with 

an autopolymerisation bonding system. J Clin Orthod 

1988; 22 (11): 730 -2. 

36. Klocke A, Korbmacher HM, Huck LG, Ghosh J, kahl-

Nieke B. Plasma arc curing of ceramic brackets: An 

evaluation of shear bond strength and debonding 

characteristics. Am J Orthod Dentofac Orthop 2003; 124: 

309-15.  

37. Kim MJ, Lim BS, Chang WG, Lee YK, Rhee SH, 

Yang HC. Phosphoric acid incorporated with acidulated 

phosphate fluoride gel etchant effects on bracket bonding. 

Angle Orthod 2005; 75(4): 678 -84. 

38. Daub J, Berzins DW, Linn BJ, Bradley TG. Bond 

strength of direct and indirect bonded brackets after 

thermo-cycling. Angle Orthod 2006; 76(2):  295-300. 

39. Northrup RG, Berzinsb DW, Bradleyc TG, Schuckitd 

W. Shear bond strength comparison between two 

orthodontic adhesives and self-ligating and conventional 

brackets. Angle Orthod 2007; 77(4): 701-6. 

40. Artun J, Bergland S. Clinical trial with crystal growth 

conditioning as an alternative to acid-etch enamel pre-

treatment. Am J Orthod Dentofac Orthop 1984; 85: 331-

40.  

41. Reynolds JR.  A review of direct orthodontic bonding. 

Br J Orthod 1975; 2: 171-8. 

42. Graber TM, Vanarsdall RC. Orthodontics current 

principles and techniques, 2nd ed, St. Louis: CV Mosby; 

1994. 542-626. 

43. Gontijo l, Ctruz Rde A, Brandao PR. Dental enamel 

around fixed orthodontic appliances after fluoride varnish 

application. Braz Dent J 2007; 18: 49-53. 

44. Lundstrom, F. and Krasse, B. Streptococcus mutans 

and lactobacilli frequency in orthodontic patients. Eur J 

Orthod 1987; 9: 109-116. 

45. Sano H, Shono T, Sonoda H, Tatatsu T, Ciucchi B, 

Carvallo R, et al. Relationship between surface area for 



J Bagh College Dentistry                 Vol. 29(1), March 2017                    The effects of enamel 
   

Pedodontics, Orthodontics and Preventive Dentistry 176 
 

adhesion and tensile bond strength-Evaluation of a 

microtensile bond test. Dent Master 1994; 10(4): 236-40. 

46. Dall'Oca S, Papacchini F, Chieffi N, Goracci C, Sadek 

FT, et al. Composite to composite mictotensile bond 

strength in the repair of a microfilled hybrid resin: effect 

of surface treatment and oxygen inhibition. J Adhes Dent 

2007; 9: 25-31. 

47. Chow CK, W CD, Evans CA. In vitro properties of 

orthodontic adhesive with fluoride or amorphous calcium 

phosphate. Int Dent 2011; 583521. 

48. Paris S, Hopfenmuller W, Meyer-Lueckel H. Resin 

infiltration of caries lesions: An efficacy randomized trial. 

Journal of Dental Research 2010; 89(8): 823-826. 

49. Eliades GC, Caputo AA. The strength of layering 

technique in visible light cured composite. J Prosthet. Dent 

1989; 61: 31. 

50. Radford DR, Sweet SP, Challacombe SJ , Walter J D. 

Adherence of Candida albicans to denture-base materials 

with different surface finishes. J Dent 1998; 26: 577-83. 

 

 

 الخلاصه
تكون البقع البيضاء حول حاصراتتقويم الاسنان الثابت اثناء وبعد المعالجه التقويميه.انفصال احدى المشاكل الشائعه التي تواجه اخصائي تقويم الاسنان هي الخلفية: 

جراءات عملية ه. خلال االحاصرات التقويميه هي المشكله الاخرى التي كثيرا ماتحدث خلال فترة المعالجه التقويميه والتي تستوجب اعادة تثبيت الحاصرة التقويمي

لى عيات كبيره من مينا الاسنان ممكن ان تفقد بسبب الازاله الميكانيكيه للماده اللاصقه مما يؤدي الى خشونة سطح مينا السن و الذي يساعد اعادة تثبيت الحاصره كم

 البكتريا. تجمع

نية بعد عملية اعادة اللصق باستخدام لاصقة على  القوة القاصة لحاصرات التقويم المعد Icon),(ProSeal)هو تقييم تأثير واقيات مينا الاسنان ) الهدف من هذه الدراسة

 (Heliosit)التقويم التقليدية 

( لاجراء اختبار القص 03مجموعتين متساويتين )العدد=   تم جمع خمسين من الضواحك العلوية الاولى من الاسنان البشرية وتوزيعها عشوائيا الى الطرق والمواد:

( وهي فرع السيطرة السلبية )والتي استخدمت فيه الماده اللاصقه 03قسمت كل مجموعة عشوائيا الى ثلاث مجاميع فرعيه )العدد= قبل وبعد اعادة تثبيت الحاصرات.

 Iconو فرع واقي المينا  ProSealفقط(, فرع واقي المينا 

  42لقياس  القوة القاصه للارتباط وذلك بعد مرور   Tinius Olsenتم فك ارتباط الحاصرات التقويمية للمجموعة الاولى )مجموعة الربط( باستخدام الة الفحص  ال

-tungesten ن نوع ساعة  على عملية الربط. بعد فك الارتباط تم تحضير العينات لعملية اعادة الربط وذلك بازالة اللاصق المتبقي باستخدام محفر التجهيز م

carbide( مع نظام  03333باستخدام سرعة منخفضة)التبريد بالماء. بعد عملية اعادة الربط تم اختبار فك الارتباط  باستخدام نفس الماكنة وذلك لقياس دورة بالدقيقة

قيق خدام مجهر مجسم دالقوة القاصة للارتباط للمجموعة الثانية )مجموعة اعادة الربط(. بعد فك الارتباط تم فحص كل من قاعدة الحاصر وسطح السن المناظر باست

 لتصاق المتبقي.وتم تسجيل مشعر الا

في كلا المجموعتين بالرغم من ان  ProSealو,Iconاظهرت النتائج انه ليس هنالك فرق معنوي في القوة القاصة لفك الارتباط بين كل من السيطرة السلبية النتائج:

 يد مواقع الانفصال بعد عملية الربط واعادة الربط. بعد عمليةبعد اعادة الربط اظهرت زيادة)غير معنوية( قليلة في القوة القاصة للارتباط. تم تحدProSealمجموعة ال 

ل سائد على مينا ن الانفصال بشكالربط وجد انه الانفصال كان بشكل سائد بين مينا السن والمادة اللاصقة في المجاميع الفرعية الثلاث. بينما بعد عملية اعادة الربط كا

 بين المادة الواقية والمادة اللاصقة.  03ان الانفصال بنسبة %ك ProSealالسن. في مجموعة المادة الواقية ال 

ممكن ان تحمي المينا من الاصابة  ProSealلاتؤثر على القوة القاصة للارتباط بالاضافة الى انه ال  IconوالProSeal وضع المواد الواقية لمينا السن ال :الاستنتاج

 بعد فك الارتباط

 

 

 


