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ABSTRACT 
Aim of Study: This in vitro study was conducted to evaluate the shear bond strength of intra oral por-

celain repair system using 10% sodium hypochlorite and different acid etch. Materials and methods: 

Forty specimens were prepared in form of metal disks (8mm in diameter, 15mm height) and porcelain 

was applied according to the manufacturer instructions. The specimens randomly divided into 4 equal 

groups. In Group I ,II the samples were treated with 9% hydrofluoric acid  for one minute. While 

groups III, IV were treated with 37% phosphoric acid for one minute, after washing the specimens with 

water and dryness, groups II, III the surfaces treated with 10%sodium hypochlorite for one minute 

while group I and IV leaved untreated. After that, the surfaces of all samples were washed and dried 

and silane coupling agent (MonoBond-S Vivadent, Liechtenstein)  was applied according to the  manu-

facturer instructions, then bonding agent (Excite) (Vivadent, Liechtenstein) and composite (tetric N–

ceram) (Vivadent, Liechtenstein) were applied according to the manufacturer instructions. All the sam-

ples were stored in normal physiological saline for 7 days. Then the samples were thermocycled ma-

nually between two water baths  After that Shear bond strength was tested using universal testing ma-

chine. Results: using ANOVA and Duncan’s multiple range tests. The result showed that there was 

highly significant difference between groups treated with 10%sodium hypochlorite with untreated one. 

There was significant difference between samples acid etched using hydrofluoric acid with those 

etched with phosphoric acid.  Conclusions: Sodium hypochlorite and hydrofluoric acid significantly 

increase the shear bond strength between composite resin and porcelain fused to metal specimens. 
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INTRODUCTION 

Ceramic based restorations are an im-

portant part of dentist
’
s armamentarium for 

durability and esthetic, these materials 

with excellent biocompatibility are widely 

used to achieve highly esthetic characteris-

tic in metal ceramic restoration.
(1)

  

Porcelain fused to metal restoration 
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has been one of the most common restora-

tions used in fixed prosthodontics because 

of their casting accuracy, high strength 

properties of the metal, and the cosmetic 

appearance of porcelain.
(2)

 

 Porcelain fracture is a serious and 

costly problem for each the patient and the 

dentist. The problem is more critical if the 

fracture crown is part of a multiunit resto-

ration. Remaking the crown or fixed par-

tial denture is often in advisable and intra 

oral repair may be indicated.
 (3) 

When attempting to repair a fractured 

ceramo metal restoration it is important to 

determine the reason for failure. If the 

failure is due to occlusion or substructure 

flexure, the repair will probably fail no 

better than the original restoration. How-

ever if the fracture is due to trauma or 

technical error during the construction of 

the original restoration, porcelain repair 

procedure may be the treatment of 

choice.
(4) 

New porcelain repair systems showed 

excellent adhesion, durability of resin 

based to the fractured ceramic the clinical 

success of a repaired ceramic restoration 

will depend on the quality and durability 

of the bond between the ceramic and the 

resin composite. The new generations of 

adhesive systems are multipurposes sys-

tems capable of bonding composite to var-

ious substrates (enamel, dentin, metal and 

porcelain).
 (5,6)

 Many porcelain repair sys-

tems have been reported, each of them 

using silane coupling agents.
(7)

 

Sodium hypochlorite is a non specific 

proteolytic agent that effectively removes 

organic compounds and has been frequent-

ly applied for collagen removal after acid 

etching with various and controversial re-

sults.
(8, 9)

 

 The aim of this in vitro study is to 

evaluate the shear bond strength of intra 

oral porcelain repair system using 10% 

sodium hypochlorite and different types of 

acid etch materials.  

 

MATERIALS AND METHODS 

Forty specimens were prepared in 

form of metal disks (8mm in diameter, 

15mm height). Figure (1). 

A thin wash layer of the opaque was 

applied according to the manufacturer’s 

instructions. The specimen was dried and 

fired under vacuum to a specific tempera-

ture (940oC). A second creamy layer of 

the opaque was applied to the sample till it 

became dry and then was fired at 930oC 

after that Two layers of body porcelain 

were applied to the sample, the first one is 

a build up layer to build the mass of ce-

ramic while the second one is added for 

correction, and firing at 920oC. Figure (2) 

 

 

 

                    
 
Figure (1): show the metal disk                         Figure (2) show the specimens after porcelain 

                                                                           application 

 

Specimens randomly divided into 4 

equal groups 10 samples for each. 

Group I, II the samples were treated 

with 9% hydrofluoric acid for one minute. 

While groups III, IV were treated with 

37% phosphoric acid for one minute  

After washing with water, groups II, 

III the surfaces treated with 10%sodium 
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hypochlorite for one minute while group I 

and IV leaved untreated. 

Then all samples washed with copious 

amount of water for 15 seconds, and dried 

with oil-free air spray for 10 seconds.
(10, 11)

  

After that Silane coupling agent (Mo-

noBond-S Vivadent, Liechtenstein) was 

applied following the manufacturer’s di-

rections in all groups and allowed to set 

for 60 seconds and dried for 10 seconds 

with oil-free air spray.
(10)

 Then Excite 

bonding agent (Vivadent, Liechtenstein) 

was applied according to the manufactur-

er’s instructions. 

Composite application: Using plastic 

transparent tube of 6mm diameter and 

2mm high the composite (tetric N–ceram) 

(Vivadent, Liechtenstein) were applied on 

the surface cover it with celluloid strip and 

light cured for 40 seconds (the tip of the 

nozzle was in intimate contact with the 

specimen). 

Aging and thermocycling: All the 

samples were stored in normal physiologi-

cal saline for 7 days.
(6)

  

Then the samples were thermo cycled 

for 200 cycles.
(4)

 Thermo cycling was 

done manually between two water baths 

the temperature of one bath was main-

tained at 5
o
C ± 2

o
C and the other bath at 

55
o
C ± 2

o
C. The immersion time was for 

30 seconds in each bath.
(12, 13)

 

Testing procedure: Shear bond 

strength were tested with universal testing 

machine using chisel shaped rod , which is 

specially designed to deliver the shearing 

force, the chisel end of the rod was posi-

tioned at the interface between the sample 

surface and composite . 

The specimens were secured tightly in 

place to ensure that the cylinder was al-

ways at 90
0 
to the vertical plane. 

The specimens were loaded until they 

failed; the forces were recorded in Newton 

which has been divided by the surface area 

to obtain shear bond strength calculated in 

Mpa. 

 

RESULTS 
The descriptive analysis of the four 

groups in table 1 showed that group II 

gave rise to the highest mean while group 

IV gave rise to the lowest one. 

In table 2  the statistical analysis of da-

ta by using the analysis of variance 

“ANOVA” revealed that there was highly 

significant difference among the different 

groups where p≤0.001. 

       Duncan’s multiple range test in 

table 3 showed that group II showed sig-

nificant increase as compared with other 

groups while group IV showed significant 

decrease in comparism with remaining 

groups, finally group I and group III sig-

nificantly distributed between the former 

and the later groups. 

 

Table (1): Descriptive analysis involve 

groups N Minimum Maximum Mean* SD SE 

1 10 11.30 12.86 12.17 .54 .17 

2 10 13.80 15.60 14.94 .52 .16 

3 10 10.98 12.08 11.48 .35 .11 

4 10 7.95 10.02 9.10 .59 .19 

      *mean measurement in mega Pascal. 

 

Table (2): ANOVA test between groups 

 Sum of Squares Df Mean Square F p-valu 

Between Groups 173.221 3 57.740 222.662 0.000 

Within Groups 9.335 36 .259   

Total 182.557 39    

          d.f:degree of freedom 
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Table (3): DUNCAN 
 

1: group I (samples treated with hydrofluoric acid ). 

2: group II  (samples treated with hydrofluoric acid +sodium hypochlorite). 

3: group III  (samples treated with phosphoric acid +sodium hypochlorite). 

4: groupIV (samples treated with hydrofluoric acid). 
 

DISCUSSION 
 Bond strength tests have been used to 

predict the clinical performance of re-

paired fractured ceramic restorations and 

resin-bonded ceramic restorations, even 

though most of these tests exhibit a wide 

variability in fracture patterns and bond 

strength.
(14, 15)

 

Factors influencing resin bonding to 

ceramic include the wettability of ceramic 

by adhesive resins, the roughness of ce-

ramic surface, the composition of adhesive 

resins, the handling performance of adhe-

sive resins, and possible contamination 

during bonding procedures.
(11, 13) 

The clinical success of a repaired ce-

ramic restoration will depend on the quali-

ty and durability of the bond between the 

ceramic and the resin composite. The qual-

ity of this bond will
 
depend upon the bond-

ing mechanisms that are controlled in part 

by specific treatment to promote microme-

chanical and\or chemical retention with 

the substrate.
(14) 

Acid-etching was the single most ef-

fective procedure for enhancing and re-

taining bond integrity, Etching procedures 

are used to facilitate bonding between the 

ceramic surface and the composite resin 

because it creates a porous in the ceramic 

surface  this porosity lead to increase the 

retentive bond between the resin and ce-

ramic.
(5)

  

Effective etching of the ceramic sur-

face is considered an essential step for the 

clinical success of repaired ceramic pros-

theses. Structural and surface analyses of 

etched ceramics have showed that differ-

ent etching patterns are created according 

to the ceramic microstructure and compo-

sition and the concentration, application 

time, and type of etchant.
(15)

 

In this study the hydrofluoric acid pro-

duces high shear bond strength than 

groups treated with phosphoric acid, this 

agrees with the result of Della Bona 
(10)

 

who reported that hydrofluoric acid etch-

ing produce aggressive effect on the sur-

face of ceramic. 

Hydrofluoric acid suggest an asso-

ciated preferential dissolution of one of the 

phases of porcelain.
(10)

 

This result agree with the result of Ku-

piec et al 
(5)

 who concluded that porcelain 

treatment with aluminum oxide air abra-

sion followed by hydrofluoric acid in con-

junction with bonding regimens with a 

silane coupling agent generated the great-

est bond strengths of composite to porce-

lain. 

Sodium hypochlorite has wide range 

of using in dentistry it has bleaching abili-

ty, cleaning and disinfection effect and has 

ability to dissolve the organic material 
(8) 

, 

in this study the sodium hypochlorite 

showed direct effect in enhancement the 

bond strength between the composite and 

ceramic this could be related to the fact 

that sodium hypochlorite is strong clean-

ing, so increase the wetting of the surface 

of porcelain and this will increase the bond 

strength between the porcelain and adhe-

sive resin. 

 

CONCLUSIONS 

 Sodium hypochlorite and hydrofluoric 

acid significantly increase the shear bond 

strength between composite resin and por-

celain fused to metal specimens. 
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