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ABSTRACT 

Aims: To assess the effect of water contamination on the shear bond strength of moisture insensitive 

Fuji Lc. glass ionomer and to compare it with the shear bond strength of (transbond) light cure 

composite. Materials and methods: Sixty extracted human premolar were cleaned and dried and 

embedded in cylinders filled with dental stone and the teeth were divided into three groups (20 teeth of 

each) which were etched and washed and dried the teeth in group 3 were slightly moistened in a cotton 

pellet and then the brackets were bonded to the teeth according to the manufacture instructions. 

Group1: using light cure composite (transbond); Group2: using glass ionomer cement (Fuji Lc.) in dry 

condition; Group3: using glass ionomer cement (Fuji Lc.) in moist condition. The shear bond strength 

was measured using instron mechanical test machine. Statistical analysis including descriptive statistics 

were applied to the results and then the findings were compared among the three groups using ANOVA 

and Duncan tests. Results: Light cure composite (transbond) had the highest shear bond strength 

followed by Fuji Ortho. Lc. (moist condition) and then Fuji Lc. (dry condition), which had the 

significant lowest shearbond strength. Conclusions: Transbond light cure composite had the highest 

shear bond strength. The presence of moisture enhances the shear bond strength of light cure glass 

ionomer cement (Fuji Lc.). 

Key words: Shear bond strength, moisture insensitive, orthodontic bonding. 
 

Al-Saleem NR. The shear bond strength of moisture insensitive orthodontic bonding.  Al–Rafidain 

Dent J. 2007; 7(1): 61–65. 

Received: 22/1/2006                Sent to Referees: 25/1/2006           Accepted for Publication: 23/3/2006 
 

 
INTRODUCTION 

The term adhesion is used in different 

ways and fields. Adhesion implies the ex-

istence of intratomic or intermolecular 

attraction.
(1)

 In dentistry, we often use this 

term for refering to mechanical union in 

which it is produced by microretention wi-

thout any chemical interaction between 

substrates. By mechanical retention, we 

understand, for instance, the union produc-

ed on enamel etched with resin adhesive 

systems.
(2)

 

Since, the advent of bonding bracke-

ts
(3)

, clinicians and researchers have work-

ed to improve the qualities of bonding ag-

ents. The qualities that have been of most 

interest include bond strength, adequate 

working time, shorter cure time, improved 

case of use and the introduction of cariog-

enic agents.
(4)

 

When phosphoric acid is applied to 

the enamel, selective dissolution produces 

microporosities into which fluid monomer 

can penetrate.
(5)

 The resin seeps into the 

porous enamel, and when polymerized a 

micromechanical union between this and 

the enamel occurs.
(6)

 At first the union bet-

ween an orthodontic bracket and resin is 

sole a mechanical union, but advance in 

formation of resin have lead to the produc-

tion of resin cement capable of forming 

chemical union with enamel, dentin, cera-

mic, metals and composite material.
(6,7)

 

Adhesives have been altered from ac-

rylics and epoxies to epoxy–acrylates to 

glass ionomer fluoride releasing cements 

to the current resin modified glass ionomer 

cement.
(8–11)

 

The time involved in enamel etching 

with phosphoric acid have been reduced 

from 60 or 30 seconds to 10 seconds. Fail-

ure of orthodontic bonded attachments and 

brackets is mostly attributed to contamin-

ation of the enamel surface. To overcome 

this problem, materials have been develop-

ed that purportedly overcome the moisture 

The shear bond strength of moisture ins-
ensitive orthodontic bonding. 

 
 
 

ISSN: 1812–1217 

www.rafidaindentj.net 

file:///E:\����\7(1)%20final\www.rafidaindentj.net


 

Al – Rafidain Dent J 

Vol. 7, No. 1, 2007

 

62 

and contaminants present in the oral envir-

onment.
(12)

 10% poly acrylic acid can be 

used to faster bonding to moist, unetched 

dry surface when using resin modified gla-

ss ionomer cements. Chemical (self) cur-

ing adhesives have been reformulated to 

serve as light curing adhesives.
(8,9)

 Glass 

ionomer cements, and due to their chemic-

al composition, have an inherent adhesive 

capacity 
(5,6)

, they adhere chemically to en-

amel, to dentin, to non precious metal and 

plastic.
(13–16)

 

However, studies suggested that the 

new generation of resin–modified glass io-

nomer cements, which include varying 

amounts of photocurable monomer, had 

improved properties including bond stren-

gth.
(17–22)

 

Fuji Ortho. Lc. is a light cured resin 

modified glass ionomer adhesive formula-

ted for bonding orthodontic brackets, atta-

chments and appliances to enamel, porce-

lain and metal restorations. As glass iono-

mer it self adhesive to enamel and must be 

used in the presence of moisture.
(16)

 

The aims of this study were to assess 

the effect of water contamination on the 

shear bond strength of moisture insensitive 

Fuji Lc. glass ionomer and to compare it 

with the shear bond strength of 

(transbond) light cure composite. 

 
 

MATERIALS  AND METHOD 
A total of 60 extracted human upper 

right and left premolars were divided into 

3 groups of 20 teeth each. 

 The teeth were washed in water to 

remove any traces of blood and placed in 

1% thymol solution. Then, they were stor-

ed in distilled water which was changed 

periodically to avoid deterioration. The la-

bial surfaces of the teeth were cleaned 

with flour pumice and a rubber cup, rinsed 

with distilled water, and dried with an air 

syringe free of oil and water. After that the 

roots embedded in cylinders containing 

dental stone. The tooth specimens were 

divided into three groups all were acid etc-

hed for 30 seconds with 37% phosphoric 

acid, rinsed with water for 30 seconds and 

dried with an air syringe for 15 seconds. 

The teeth in the third group were slightly 

moistened with moist cotton role before 

bonding. 

Sixty metal premolars brackets (Lan-

cer, USA) were used (mesh type). The ba-

se area of each bracket was calculated 

(mean = 2.8 x 3.6 mm
2
) using digital ver-

nia. The brackets in the three groups were 

bonded according to the manufacture instr-

uctions. 

Group1: Light cure composite (trans-

bond, 3 M Unitek Orthodontic Product, 

USA) bond; A layer of light cure bond liq-

uid resin was applied on the tooth, and th-

en cured for 20 seconds. Light cure bond 

paste was applied to the base of the brack-

et and pressed firmly onto the tooth. Exce-

ss adhesive was removed from arou-nd the 

base of the bracket, and it was light cured. 

Positioning the light on the mesial side of 

the bracket for 20 seconds and on the dist-

al side for other 20 seconds. 

Group 2: Hybrid GC Fuji Ortho Lc. 

(Japan). After etching, rinsing and drying, 

GC Fuji Ortho. conditioner were applied 

to the bonding surfaces of the teeth for 20 

seconds. Then rinsed thoroughly, powder 

and liquid were mixed according to the 

manufacturer instruction, the bonding sur-

face of the brackets was completely coated 

with the mixed adhesive, positioned on the 

tooth, pressed firmly against the enamel 

and the excess material was removed. The 

brackets were light cured for 10 seconds 

each from the occlusal, mesial, distal and 

gingival aspects. 

Group 3: The same as group 2 but the 

tooth surface was moistened with cotton 

pellet before bonding of the brackets.  

Bond strength test: Shear bond stre-

ngth was measured with an Instron mech-

anical testing machine (Evanston, USA). 

The force required for debond each brack-

et was registered in Newtons and conve-

rted into Megapascals as ratio of Newtons 

to surface area of the bracket (Mpa = N/ 

mm
2
). To appropriately compare different 

bond test studies. 

Statistical analysis; Mean, Standard 

deviation for bond strength to each group 

was performed. Also the bond strengths of 

the three groups were compared by the an-

alysis of variance (ANOVA) and Dunc-

an’s Multible Range test at p ≤ 0.05 signif-

icant level. 

Shear bond strength of orthodontic bonding 
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RESULTS AND DISCUSSION 
The mean, standard deviation of the 

shear bond strength of the three groups: 

light cure transbond composite, moisture 

insensitive glassionomer cement (Fuji ty-

pe) in moist and dry conditions, are shown 

in (Table 1). Light cure transbond comp-

osite had the highest shear bond strength 

and the highest standard deviation follow-

ed by Fuji Lc. in moist condition and then 

Fuji Lc. in dry condition. 

ANOVA test revealed a significant 

difference among the three group with F 

value = 12.14 (Pr >F, 0.002) as shown in 

Table (2). 

Table (3) showed the significant diff-

erence was seen between transbond light 

cure composite and Fuji Ortho Lc. glass 

ionomer (with moist condition) in one ha-

nd and Fuji Ortho Lc. glass ionomer (dry 

condition) on the other hand. This indic-

ated that the bond strength of Fuji Lc. 

would be affected by the absence of mois-

ture and would be reduced. 

Failure of orthodontic attachments 

and brackets is mostly attributed to the 

contamination of enamel surface, to over-

come this problem, materials like Fuji 

Ortho Lc. have been developed and accor-

ding to the manufacturers this product can 

be used successfully for bonding brackets 

without etching and with the presence of 

moisture and contamination. 

Nevertheless, Bishara et al.(22)
, and 

Larmour and Stirrups
 (23)

 reported a signifi-

cantly higher failure rates and less shear 

bond strength for Fuji Lc. than conven-

tional composite resin based adhesives and 

suggested that the bond strength achieved 

may not be adequate to withstand normal 

occlusal loading and bond strength may be 

sufficient for low loading situations such 

as upper anterior teeth. However, bonding 

with Fuji Ortho Lc. using conventional et-

ching technique results in an improvement 

in the bonding strength. The presence of 

moisture enhances the bonding strength 

too. This could be advantages from the 

clinical point of view especially for pat-

ients with an increased caries risk status 

due to the cariostatic action of fluoride 

release.

 

 

Table (1): Descriptive statistics (Mean and Standard deviation) of the shear bond strength 

(MPa) for the three groups. 

Group 
Number    

of sample 
Mean+ SD Minimum Maximum 

light cure acrylic resin 20 10.5316+2.7578 12.453 5.416 

Glassionomer cement (Fuji type) 

in dry condition 
20 5.6997+1.3651 7.903 3.683 

Glassionomer cement (Fuji type) 

in moist condition 
20 8.6751+2.2832 12.453 4.926 

 

 

Table (2): ANOVA test demonstrate the difference among the three groups. 

 DF 
Sum of 

square 

Mean 

square 
F - value Pr> F 

Source 2 118.8247 59.4123 

12.14 0.0002 error 57 132.1421 4.8941 

Corrected total 59 250.9669  

DF: Degree of freedom 
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Table (3): Duncan test demonstrate the difference among the three groups. 

Group 
Number of 

sample 
Mean + SD Duncan’s group* 

Light cure acrylic resin 20 10.5316+2.7578 A 

Glassionomer cement (Fuji type) in 

dry condition 
20 5.6997+1.3651 B 

Glassionomer cement (Fuji type) in 

moist condition 
20 8.6751+2.2832 A 

Different letters mean significant difference at p≤ 0.05; SD: Standard deviation. 

 

CONCLUSION 
Light cure composite (transbond) had 

the highest shear bond strength followed 

by Fuji Lc. (moist condition) and then Fuji 

Lc. (dry condition). No significant differ-

ence was seen between (transbond) light 

cure composite and glass ionomer cement 

Fuji type in moisture condition. Fuji Lc. 

(dried condition) had significantly lower 

shear bond strength than the other two 

groups which reflect the effect of the 

absence of moist on the bond strength of 

Fuji Lc.  
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