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Abstract: 

Introduction: The performance and longevity of indirect restorations can be affected by several factors, such as 

preparation design/coarseness, provisional luting agent, cleansing protocol, fit of the definitive restoration, and 

type of the definitive luting agent. Aims and objectives: The basic aim of the study is to analyse the effect of 

different cleansing agents and adhesive resins on bond strength of contaminated zirconia. Material and methods: 

This descriptive study was conducted in Punjab Dental Hospital, Lahore during January 2019 to July 2019. The 

data was collected from both male and female patients. All specimens were then sintered in ceramic and zirconia 

sintering furnaces according to the manufacturers’ firing instructions. A total of 100 cylindirical specimens with 

a diameter of 1mm and 3mm height were obtained from a composite resin. Subsequently, ceramic and composite 

resin specimens were ultrasonically cleaned in ethanol series and deionized water for 15 min, respectively. 

Surfaces of all specimens were wetpolished with 800-grit silicon carbide paper. Results: The data was collected 

from 100 patients. Mean SBS values for E ceramic group were observed as C:14,9±6, S1:12,1±6,9, S2:19,4±7,2 

and S3:19,5±7,5 while for Z group, 7,3±10,7, 15,7±4,8, 17,3±5,5, and 17,1±7,3, respectively (P>.05). EX ceramic 

surface cleaning with S3 regimen resulted in significantly higher SBS values than C, S1 and S2. Conclusion: It is 

concluded that cleaning application on lithium disilicate saliva-contaminated ceramic surface had a significant 

influence on resin-ceramic bond strength increase. 
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INTRODUCTION: 

The performance and longevity of indirect 

restorations can be affected by several factors, such 

as preparation design/coarseness, provisional luting 

agent, cleansing protocol, fit of the definitive 

restoration, and type of the definitive luting 

agent. The main objective of restorative procedures 

is to obtain an adaptation as close as possible 

between the restorative material and the tooth 

structure to avoid the presence of gaps and 

consequent microleakage [1]. Resin-based dental 

luting cements can infiltrate into the dentinal tubules 

and exposed collagen network to promote a 

micromechanical interlock. 

 

Also, because of the tooth-colored appearance, 

minimal solubility, biocompatibility, and 

strengthening effects to the remaining dental 

structure provided by resin luting materials, their use 

has been increasing over the past decade [2]. Despite 

the positive aspects of resin luting cements, the main 

disadvantage of the adhesive cementation technique 

is the number of steps involved in the luting 

protocol. For longer than 20 years, conventional 

resin cements have been used in conjunction with 

dentin bonding agents; this has resulted in a 

multistep application technique that is considered 

time-consuming and technique-sensitive [3]. 

 

Also, the discrepancy between the depth of acid 

etching and resin infiltration can lead to 

postoperative sensitivity and hydrolytic degradation 

because of the large area of collagen fibrils exposed 

but not encapsulated by the bonding resin [4]. A 

resin cement that combines pre-treatment of dental 

tissues and resin infiltration in a single application 

would be advantageous because it may overcome 

some of the limitations associated with a multistep 

technique. The introduction of self-adhesive resin 

cements was a major advance in dental adhesive 

cementation early in the decade, because they do not 

require additional steps of etching, priming, or 

bonding; instead, their application is accomplished 

through a single clinical step, which allows the 

clinician to use a cementation protocol very similar 

to that used with conventional zinc-phosphate and 

polycarboxylate cements [5]. Self-adhesive cements 

are based on multifunctional phosphoric acid 

methacrylates, which demineralize and infiltrate the 

tooth structure, resulting in micromechanical 

retention [6]. 

 

Aims and objectives 

The basic aim of the study is to analyse the effect of 

different cleansing agents and adhesive resins on 

bond strength of contaminated zirconia. 

 

MATERIAL AND METHODS: 

This descriptive study was conducted in Punjab 

Dental Hospital, Lahore during January 2019 to July 

2019. The data was collected from both male and 

female patients. All specimens were then sintered in 

ceramic and zirconia sintering furnaces according to 

the manufacturers’ firing instructions. A total of 100 

cylindirical specimens with a diameter of 1mm and 

3mm height were obtained from a composite resin. 

Subsequently, ceramic and composite resin 

specimens were ultrasonically cleaned in ethanol 

series and deionized water for 15 min, respectively. 

Surfaces of all specimens were wetpolished with 

800-grit silicon carbide paper. Three surfaces of 

cubic ceramic specimens were contaminated with 

fresh human saliva obtained from a healthy female 

donor who had not consumed any food or drinks 1.5 

hrs before sample collection and surface was used as 

control.  

 

Statistical analysis 

Hospital-based clinical data were presented in the 

form of number and percentage through tables and 

graphs. Statistical analysis was done by SPSS 

Version 20.0. 

 

RESULTS: 

The data was collected from 100 patients. Mean SBS 

values for E ceramic group were observed as 

C:14,9±6, S1:12,1±6,9, S2:19,4±7,2 and 

S3:19,5±7,5 while for Z group, 7,3±10,7, 15,7±4,8, 

17,3±5,5, and 17,1±7,3, respectively (P>.05). EX 

ceramic surface cleaning with S3 regimen resulted 

in significantly higher SBS values than C, S1 and 

S2. 
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Figure 01: SEM micrograph of dentin surface after cleansing treatment: G2—0.12% chlorhexidine digluconate. 

DISCUSSION: 

The use of dentin-cleaning techniques to avoid any 

contaminants along the dentin-cement interface to 

improve the bond strength of self-adhesive luting 

systems to the dentin surface seems to be a desirable 

procedure. In the present study, chemical and 

mechanical cleansing protocols were tested using 

shear forces, because shear stress tends to provide a 

better representation of the forces capable of 

displacing crowns in the oral environment when 

compared with tensile stress [7]. Furthermore, the 

shear bond test is considered a reliable and 

convenient method of accessing the bond strength of 

luting materials.  

It was hypothesized that different dentin-cleansing 

techniques would yield statistically significant 

differences in shear bond strength values of a self-

adhesive resin cement to dentin [8]. Results of this 

study partially support the hypothesis, in that a 

significant difference in shear bond strength was 

observed between group 5 (aluminum oxide) and all 

other groups. The use of aluminum oxide particles 

significantly improved the bond strength of a self-

adhesive cement to dentin (p<0.05) [9]. Particle 

abrasion using aluminum oxide particles is a dentin 

cleansing technique that has only recently regained 

attention in operative dentistry. It is a relatively old 

technique that is widely used by prosthodontists and 

dental technicians to increase surface roughness and 

enhance adhesion. Specimens abraded with 

aluminum oxide showed the highest shear bond 

strength values compared with any other cleansing 

technique. This result is consistent with a previous 

study showing significantly higher bond strength 

when aluminum oxide particles were used for dentin 

surface treatment before indirect restorations were 

cemented with a self-adhesive resin luting cement, 

compared with pumice and hand instruments [10].  

 

In their study, tooth surfaces were treated with 50 

and 27 μm aluminum oxide particles. Investigators 

observed that although the smaller particles 

promoted a more retentive pattern, particle size did 

not significantly influence bond strength. In the 

present study, 50 μm aluminum oxide particles were 

used and presented significantly higher bond 

strength compared with all other groups [11]. 

CONCLUSION: 

It is concluded that cleaning application on lithium 

disilicate saliva-contaminated ceramic surface had a 

significant influence on resin-ceramic bond strength 

increase. 
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