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Abstract: 

Glass ionomer cement (GIC) has become a fundamental material 

in contemporary dentistry due to its unique properties and 

diverse clinical applications. This article provides an overview of 
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the composition, properties, and clinical uses of GIC, highlighting 

its significance in restorative, pediatric, orthodontic, and 

prosthodontic dentistry. Key advancements in GIC technology, 

including resin-modified formulations, nano-ionomer 

technology, and extended-release formulations, are discussed.  
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Introduction:  

Glass ionomer cement (GIC) has emerged as a cornerstone in 

modern dentistry due to its unique properties and diverse 

applications. This article delves into the composition, properties, 

and evolving uses of glass ionomer cement, highlighting its 

significance in various dental procedures. Glass ionomer cement 

(GIC) stands as a pivotal material in contemporary dentistry, owing 

to its distinctive composition and versatile clinical applications. 

Comprising powdered glass and a polyalkenoic acid solution, GIC 

offers a unique blend of properties including biocompatibility, 

adhesion to tooth structure, and fluoride release. These attributes 

have positioned GIC as a preferred choice for various dental 

procedures across different specialties. This introduction sets the 

stage for a comprehensive exploration of the composition, 

properties, clinical applications, and recent advancements of glass 

ionomer cement, shedding light on its indispensable role in 

modern dental practice.1 

 

Composition and Properties:  

Glass ionomer cement (GIC) is a dental restorative material 

characterized by its distinctive composition and advantageous 

properties. The fundamental constituents of GIC include a 

powdered glass component and an aqueous solution of 

polyalkenoic acid, typically polyacrylic acid or its copolymers. 

When mixed together, these components undergo an acid-base 

reaction, resulting in the formation of a hardened cement matrix. 

 

The powdered glass component serves as the filler material in GIC, 

providing strength and wear resistance to the cement. This glass 

powder is typically a fluoroaluminosilicate glass, containing varying 
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proportions of fluoride, aluminum, and silicon oxides. The 

presence of fluoride within the glass composition contributes to 

the inherent fluoride-releasing capabilities of GIC, facilitating 

remineralization of adjacent tooth structure and offering caries 

protection. 

 

The liquid component of GIC consists of a polyalkenoic acid 

solution, which acts as the matrix for the cement when mixed with 

the glass powder. This acid component reacts with the glass 

particles, leading to the formation of ionic bonds and the setting 

of the cement. The degree of acidity in the liquid component 

influences the setting time and handling characteristics of the GIC 

formulation.2,3 

The resulting cement matrix exhibits several key properties that 

make GIC a valuable material in dental practice: 

 

Biocompatibility: GIC is well-tolerated by oral tissues, minimizing 

the risk of adverse reactions or inflammation. 

 

Adhesion: GIC forms chemical bonds with tooth structure, 

promoting retention and sealing at the restoration-tooth interface. 

 

Fluoride Release: GIC continuously releases fluoride ions, aiding in 

remineralization of enamel and dentin and providing a cariostatic 

effect. 

 

Thermal Compatibility: GIC expands and contracts at a rate similar 

to tooth structure, reducing the risk of marginal leakage and 

secondary caries. 

 

Radiopacity: GIC is radiopaque, allowing for easy identification on 

dental radiographs and aiding in diagnosis and monitoring of 

restorations. 

 

Overall, the unique composition and properties of glass ionomer 

cement make it a versatile material for various dental applications, 

including restorative dentistry, pediatric dentistry, orthodontics, 

and prosthodontics. Its ability to adhere to tooth structure, release 

fluoride, and promote biocompatibility contribute to its 

widespread use and continued relevance in modern dental 

practice. 
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Clinical Applications: 

 

Restorative Dentistry: Glass ionomer cement is widely used for 

Class V restorations, especially in non-load-bearing areas such as 

cervical lesions and root caries. Its adhesive properties allow for 

minimal tooth preparation, preserving tooth structure. 

 

Pediatric Dentistry: GIC has found extensive use in pediatric 

dentistry due to its fluoride-releasing ability, aiding in 

remineralization and caries prevention. It is often utilized for 

atraumatic restorative treatment (ART) in children and patients 

with special needs. 

 

Orthodontics: In orthodontics, glass ionomer cement serves as a 

versatile bonding agent for orthodontic brackets, bands, and 

appliances. Its fluoride release helps mitigate enamel 

demineralization during orthodontic treatment. 

Luting Agent: GIC acts as an effective luting agent for cementing 

crowns, bridges, and orthodontic appliances. Its chemical adhesion 

to both enamel and dentin ensures durable and long-lasting 

restorations.4 

 

Liner and Base Material: GIC can be used as a cavity liner or base 

beneath other restorative materials, providing thermal insulation, 

fluoride release, and biocompatibility. Advancements and 

Innovations: Recent advancements in glass ionomer cement 

technology have led to improved handling characteristics, 

enhanced mechanical properties, and expanded indications. These 

innovations include: 

 

Resin-modified glass ionomer cement (RMGIC): Combining the 

benefits of conventional GIC with the added strength and 

durability of resin-based materials. Nano-ionomer technology: 

Incorporating nano-sized particles into GIC formulations to 

enhance mechanical properties and bioactivity. 

 

Extended-release formulations: Introducing GICs with prolonged 

fluoride release, offering enhanced cariostatic effects and long-

term protection against dental caries. 

 



Journal of Namibian Studies, 32 (2022): 2443-2449  ISSN: 2197-5523 (online) 

 
 

Special Issue 0n Multidisciplinary Research 

 

2447 

 

ROLE OF THE ASSISTANT  

The role of the assistant in the context of glass ionomer cement 

(GIC) procedures is crucial to ensuring the success of the 

restoration and the comfort of the patient. Assistants play various 

roles throughout the process, from preparation to completion of 

the restoration. Here's an overview of the assistant's role: 

 

Preparation and Organization: Assistants are responsible for 

preparing the operatory and organizing the necessary materials 

and instruments for the GIC procedure. This includes ensuring that 

the glass ionomer cement, along with its liquid component, is 

properly dispensed and ready for use. 

 

Patient Comfort and Support: Assistants play a vital role in 

ensuring the patient's comfort throughout the procedure. This 

includes seating the patient comfortably, providing necessary 

support, and addressing any concerns or questions they may have. 

 

Chairside Assistance: During the GIC placement, the assistant 

assists the dentist chairside by handing instruments, maintaining a 

clear field of view, and providing suction to remove excess 

moisture and debris from the oral cavity. 

 

Mixing and Manipulation of GIC: Assistants may assist in the 

mixing and manipulation of the glass ionomer cement. This may 

involve dispensing the appropriate ratio of powder and liquid 

components, mixing them to achieve the desired consistency, and 

transferring the mixture to the dentist for placement. 

 

Isolation and Protection: Assistants may aid in isolating the 

operative field and protecting adjacent teeth and soft tissues from 

contact with the glass ionomer cement. This may involve the 

placement of a rubber dam, cotton rolls, or other isolation 

methods as needed. 

 

Curing and Finishing: Depending on the type of GIC used, 

assistants may assist in the curing process, either through light 

activation or chemical setting. After the restoration is placed, 

assistants may assist in finishing and polishing the restoration to 

achieve the desired contour and surface smoothness. 
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Post-operative Instructions and Care: Assistants provide post-

operative instructions to the patient, including information on oral 

hygiene, dietary restrictions, and potential discomfort. They may 

also schedule follow-up appointments as needed for evaluation 

and maintenance of the restoration. 

 

Documentation and Record-keeping: Assistants assist in 

documenting the procedure, including charting the treatment 

performed, recording materials used, and updating the patient's 

records as necessary. 

 

In summary, the assistant's role in glass ionomer cement 

procedures is multifaceted, encompassing preparation, patient 

care, chairside assistance, material handling, isolation, finishing, 

and documentation. By working closely with the dentist, assistants 

contribute to the efficient and effective delivery of dental care 

while ensuring the comfort and satisfaction of the patient.5 

 

Conclusion: Glass ionomer cement continues to play a vital role in 

modern dentistry, offering a versatile and reliable option for 

various clinical scenarios. With ongoing research and technological 

advancements, the potential applications of GIC are likely to 

expand further, contributing to improved patient outcomes and 

dental health. 

 

Glass ionomer cement (GIC) stands as a cornerstone material in 

contemporary dentistry, offering a unique combination of 

properties that make it invaluable for a range of clinical 

applications. Composed of powdered glass and polyalkenoic acid, 

GIC exhibits properties such as biocompatibility, adhesion to tooth 

structure, fluoride release, thermal compatibility, and radiopacity. 

These attributes have led to its widespread use in restorative, 

pediatric, orthodontic, and prosthodontic dentistry, where it 

serves as a reliable option for various dental procedures. 

 

Despite its established utility, ongoing research and technological 

advancements continue to refine and expand the capabilities of 

GIC. Innovations such as resin-modified formulations, nano-

ionomer technology, and extended-release formulations hold 
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promise for further improving the mechanical properties, handling 

characteristics, and clinical outcomes associated with GIC-based 

restorations. 

 

As dental professionals strive to meet the evolving needs and 

expectations of patients, glass ionomer cement remains a versatile 

and indispensable material in the armamentarium of modern 

dentistry. Its ability to provide durable, biocompatible, and 

fluoride-releasing restorations contributes to the promotion of 

oral health and the preservation of natural dentition. 
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