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ABSTRACT 

The purpose of this current study was to evaluate the effect of 
acidic soft drink (Cola type) on etched and sealed enamel and bond 
strength of conventional chemical cure and fluoride releasing light 
cure orthodontic resins. Twenty extracted premolars were collected 
and part of the buccal surfaces were etched and then divided into two 
groups. The first group (n=10) was sealed with chemical cure and the 
second group (n=10) was sealed with fluoride releasing light cure 
resin and buttons were bonded. The teeth were prepared and exposed 
to cola, the sample was tested to evaluate the difference of shear bond 
strength of both groups, then the samples were examined under 
electron microscope scanning. The results indicated that enamel defect 
zones were observed in both groups, but the fluoride releasing groups 
was less than that of the chemical cure resin. Shear bond strength 
was significantly high in fluoride releasing group than that of the 
conventional chemical cure resin.  

INTRODUCTION 

Despite careful patient selection, decalcification of enamel still remains a 

problem during fixed orthodontic treatment decalcification can  

be defined as the loss of calcified tooth tissue. It occurs when calcium and 

phosphorus ions leave the enamel, and it can be brought on by a change in the PH 

value of the oral environment below the critical level PH 5.5 indeed many soft 

drinks consumed today have a PH well below this value (1). 
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The first in vitro study of morphological changes resulting from enamel 

decalcification was conducted by Head (1910). The decalcification areas were 

macroscopically observed as softened white spots on the enamel of teeth incubated 

within orange pulpy segments (2). 

Ten Cate et al (1991)(3) showed loss of calcium from human root surfaces 

exposed to artificial demineralization caused by a pH 4.8 substances during 

different time periods. Polarized light microscopy demonstrated the direct 

relationship between the mineral sissolution and the time of demineralization. 

It was reported that the relationship of bacteria, sugar and time to enamel 

decalcification is well accepted, however other factors, including oral hygiene, 

nutrition, and orthodontic appliances which restrict the ability of the tongue to 

remove food particles from the mouth, also increases the risk of decalcification. 

The type of acids can also play a critical role in decalcification (4,5). It was found 

that drinks that contain citric acid have been shown to be more erosive than 

those containing phosphoric acid (6). Malic acid containing sport drinks was 

shown to cause only slight erosion when compared with the same drinks with 

citric acid (7). Thus, there is no doubt that the chemical composition of an acidic 

drink is important with regard to enamel decalcification.  

Gedalial et al., (1991)(8) observed enamel softening after cola was applied 

to the tooth surface for 1 hour. According to the researchers, chewing hard 

cheese can provide rehardening and perhaps reformation of calcium and 

phosphorus ions, but chewing paraffin to produce saliva does not have the same 

effect.  

Cola type beverages were suggested to produce more enamel decalcification 

on etched tooth surface than other acidic soft drinks in the study of (9) Dincer. In 

a simulated oral environment, the test beverages were cola, orange soda, lemon 

soda and sparkling mineral water.  

It was demonstrated that glass ionomer is effective in reducing demineralization 

but on the other hand it has a weaker bond strength than composite resin this had 

led researcher to be guarded over their clinical acceptability (10 ,11). 

The application of fluoride solution on initial enamel decalcification of 

human third molars immersed in cola type beverage for up to 15 minute cause an 

increase in enamel hardness and thus resist decalcification (12). 

Some reports (13,14) showed that the topical application of fluoride might 

interfere with the etching effect of phosphoric acid on enamel surface, resulting 
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in reduced bond strength of the resins. Other studies(15,16,17) however, 

demonstrated that the topical application of fluoride to enamel surfaces did not 

negatively affect the etch pattern on the enamel or the bond strength of 

composite resins.  

The aim of this study was to compare the use of conventional chemical 

cure and fluoride releasing light cure resins with exposure to Cola type acidic 

soft drink, and to evaluate shear bond strength of both groups.  

Materials and methods 

Tooth specimens:- 

The sample of this study was collected from patients undergoing extraction 

orthodontic treatment at the Department of Orthodontics, Faculty of Dentistry, 

of both Al-Azhar University, Girls section and  Tanta University. Twenty freshly 

extracted sound premolars without any treatment with any chemical agents were 

used. The premolars were cleaned with pumice and brush, washed, dried then 

the first parts of the buccal surfaces were etched with 37% phosphoric acid for 

60 second. The sample was divided into two groups, group one (n=10) was 

sealed with conventional chemical cure composite (No- mix direct bond) and 

group two (n=10) was sealed with Fluoride releasing light cure composite 

(Relay– A-bond). Shear bond strength of the tested groups was evaluated using 

Instron Universal testing machine at AL-Azhar University. 

Preparation of teeth:- 

The buccal surface of each premolar was divided into two main parts; the 

first part which was etched and sealed to bond a button, the second part was 

covered by sticky wax before bonding which removed just before the Scanning 

electron microscope (SEM) which represented normal enamel texture. 

Test drink:- 

The test beverage used in this study was Coca-Cola as it was reported by 

Dincer et al (2002), to have the most decalcification effect on enamel surface. 

The PH value of cola was determined by Dincer et al (2002) to be 2.7. The soft 

drink was Dept at room temperature, the teeth were held in the cola for 15 

minutes and then in artificial saliva for 2 hours, this was repeated for three times 

a day for 7 days and then the specimens were kept in artificial saliva until scanning 

performed. Artificial saliva which was used in this study was prepared by faculty 

of Pharmacy, Cairo University and kept at room temperature.  
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SEM study:- 

After exposure to the cola the samples were gold coated via sputtering 

(Ladd sputter coated, USA) with a thin layer of gold then morphologically 

examined under the scanning electron microscope ( Joel, XL Philips, Holland). 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS 

Electron photomicrographs evaluation showed that there were demineralized 

areas of the first part of the buccal surfaces of both groups. The fluoride release 

group showed demineralized zones lesser than that of the conventional resin group. 

The second part of the buccal surfaces (control) represents normal enamel. 

Fig.1 Areas of demineralization beside  

          bracket 

Fig.2 Areas of Decalcification appeared 

on tooth surface 

Fig.3 Areas of Decalcification ( Higher Magnification) 
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The statistical analyses of shear bond strengths of both groups are presented in 

table (1). Shear forces are given in Newton. The results of the T-test indicated 

significant differences of both groups (p<0.05). Bond strengths of Fluoride release 

group were higher than that of the conventional resin group. 

Table (1):- statistical analysis of shear bond strengths of both the tested groups:- 

Group n Mean 
Standard 

deviation 

Standard 

error 
T-test P-value 

Fluoride releasing 

light cure 
10 120.34 39.87 12.61 

3.13 0.006* 
Conventional 

chemical cure 
10 78.94 12.70 4.02 

* Significant. 

DISCUSSION 

The significance of fluoride on sealed enamel and on bond strength was 

originally questioned. Manufacturers have incorporated fluoride into orthodontic 

resin to help in prevention or reducing enamel decalcification. 

The in vivo studies on dental decalcification of human teeth are ethically 

limited, studies of extracted human or animal teeth are necessary(18). 

The purpose of this present study was to evaluate the effect of acidic soft drink 

(cola-type) on sealed enamel and bond strength among fluoride releasing light cure 

resin and conventional chemical cure resin. After the experiment (just before EMS) 

the wax coating was mechanically removed (as a block without leaving any trace). 

In this study EMS showed that there was enamel demineralization defect 

observed at the interface between waxed and unwaxed enamel surfaces of both the 

tested groups, this was in agreement with many other studies (1,8,9,19). 

Fluoride releasing resin was found to produce less enamel decalcification than 

that of the conventional resin. The effect of fluoride on the tested group was 

explained by Ogaard et al(20) who reported that a larger part of the deposited fluoride 

was retained in an alkali insoluble form (fluoroapatite) if compared with sound 

enamel. The effect of topical fluoride to decrease decalcification of enamel was 

suggested in many studies (21,22,23). 
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The significance of fluoride on shear bone strength was originally questioned 

because fluoride releasing was used in this current study it was found that there was 

a significant difference among the two tested groups. Fluoride releasing light cure 

resin showed higher shear bone strength than that of the conventional resin. This 

might be due to the curing method.  

On the other hand it was suggested that topical administration of fluoride has 

little or no effect on enamel bone strength than that of the conventional resin. This 

might be due to the curing method.  

On the other hand it was suggested that topical administration of fluoride has 

little or no effect on enamel bond strength. (25 – 26 – 27). However other studies (13 – 14) 

suggested that topical application of fluoride can result in reducing bond strength of 

dental resins.  

Reynolds(28) reported that minimum bond strength of 6 – 8 mega Pascal (MPa) 

was adequate for most clinical orthodontic needs, to be able to withstand masticatory 

and orthodontic force.  

All the in vitro laboratory studies of bond strength can't predict clinical 

performance but considered only as a screening tool. The reliability and clinical 

relevance of laboratory bond strength studies have been criticized(29).  

Kimura et al (28) recommended that most bond strength studies use the bracket 

base area in calculating stress. This will not allow interpretation across other studies 

because brackets differ in design and size and bracket base morphology varies 

significantly.  

Recommendation:-  

From this study it was found that acidic soft drinks affect the integrity of the 

bonded enamel in spite of using fluoridated resin, so it is recommended that:-  

1- Orthodontists have to advice their patients to decrease the frequency of 

acidic soft drinks intake mainly Cola- type.  

2- The orthodontist should give the parent and patients motivation and 

education to perform proper oral hygiene including using additional topical 

fluorides.  

3- The use of fluoride releasing resins was preferable than that of conventional 

resin.  
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4- Orthodontist should avoid the presence of adhesive flash around the bonded 

orthodontic attachment, to restrict the bond material to the area, that covered 

by the base to prevent the erosive effect of the soft drinks of the adhesive 

material and by pass it to affect the underlying etched enamel.  
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