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Introduction 

Since the introduction of the glass-ionomer cement (GIC) 

by Wilson and Kent in 1971
(1,2)

, it has been widely used in the 

field of dentistry. Today, by the introduction of a variety of new 

formulations, their clinical application has been extended to 

include the restoration of proximal lesions, occlusal restorations 

in the deciduous dentition, cavity liners and core materials
(1,3)

. 

Many advantages of the GIC are well known, which include 

biological compatibility, fluoride release, and its potential to 

chemical bonding with the tooth structure
(3,4,5)

. Because of all 

these advantages, the GIC has been widely used in pediatric 

dentistry. 

Atraumatic Restorative Technique (ART) is a clinical 

technique that uses the hand instruments to prepare the cavity in 

conjunction with high-viscosity GIC for the final restoration. Its 

introduction into public oral healthcare has been piloted in several 

countries. Initial short-term results show that the introduction of 

ART, using high-viscosity GIC, increased the ratio of restorations 

to extractions. Moreover, the percentage of ART restorations in 
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relation to the total number of restorations placed increased 

steeply and has still remained high
(6,7)

.  

However, the gross loss of the material has been a 

problem due to the soluble nature, low tensile strength and low 

wear resistance of GIC. It was reported that its loss in the long 

term may arise either from acid attack or mechanical 

abrasion
(1,5,8)

. 

  Whether to replace the filling or repair it, has always been 

a subject of debate, knowing that replacing the previous 

restoration may lead to additional removal of sound tooth 

structure that may increase the chances of pulp exposure. 

Accordingly, a study of the effect of different bonding procedures 

on the repair bond strength of two different types of the GIC may 

enlighten our knowledge.  
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Review of Literature 

Since the past years, the dental research has taken the path 

of searching for new esthetic materials to replace traditional 

amalgam restorations, where the new restorative material would 

compete with amalgam regarding wear resistance and other 

favorable properties. In this search to replace amalgam, two types 

of restorative materials that use polymers emerged which were 

composites and glass-ionomers. Each of these materials fulfilled 

most of the requirements of a successful restorative material in its 

own way
(9)

. 

Glass-ionomers, more appropriately named ‘glass-

polyalkenoates’ have developed to solve problems that exist with 

the application of composite resin restorations and thus, glass-

ionomers have been accepted widely in the dental community and 

especially in the field of pediatric dentistry
(9,10)

.  

It was in the 19th century when the cements for the dental 

use were first introduced for many purposes as luting, lining and 

restorative material
(11)

. Since then, the dental field has witnessed 

lots of development in the cements, starting with the zinc oxide–

phosphoric acid cement being replaced with zinc oxide–eugenol 
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cement for being more obtundent to the pulp and its greater 

durability. Later, silicate cement came to the light followed by the 

polycarboxylate cement then finally in 1971, the glass 

polyalkenoate cement known as ‘glass-ionomer cement’ was 

introduced to the market. Further improvements have been done 

for the GIC which led to the appearance of resin modified glass-

ionomer cement (RMGIC) in the 80s, high viscous glass-ionomer 

cement (HVGIC) and many others
(9,12)

.  

Intensive investigations on GIC as a restorative material 

for deciduous teeth have been done, and most of the trials were on 

the original conventional materials, with some on the more recent 

resin-modified products. Unfortunately, the results have been 

disappointing, particularly in approximal cavities where the 

cement is relatively unsupported and is liable to break due to the 

brittle nature of the material. In addition to, the soluble nature of 

the material which makes it loose its anatomy and proximal 

contact with neighboring teeth by time
(13)

.   

Accordingly, it was reported that the performance of GIC 

is better in single-surface cavities compared to multi-surface 

cavities. In the mid-1990s, HVGICs were introduced. These 



[REVIEW OF LITERATURE] 

 

 
 

5 

materials are conventional glass-ionomers, but because of the 

high powder/liquid ratio, are somewhat stronger than the 

conventional form
(13)

.  

Composition of glass-ionomer cement 

GIC consists of fluoroaluminosilicate glass, usually a 

strontium or calcium salt, and polyalkenoic acid liquid, for 

example polyacrylic, maleic, itaconic and tricarbalyllic acids. The 

conventional materials set by an acid-base reaction between the 

acidic liquid and the basic powder
(13,14)

.  

GIC has become very popular recently in clinical 

dentistry. The cement offers the advantage of fluoride release 

over a long period of time which produces a cariostatic effect,  

biocompatibility
(15,16,17)

, has shades similar to the tooth structure, 

in addition to, the capability of bonding  physico-chemically to 

tooth structure
(15,18-20)

. Some laboratory studies found that GIC 

adhere to tooth structure without prior treatment
(15,21-23)

.While, 

other studies reported improvements in bond strength after 

surface treatment (conditioning) with various solutions
(15,18,24-27)

.    

On the other hand, GIC has several disadvantages which include: 

low fracture toughness, poor wear resistance and susceptibility to 


