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ABSTRACT 

Background: Since their introduction in the 1970s, glass ionomer cements (GICs) have gained 

popularity in clinical dentistry because of their fluoride release, biocompatibility, and adherence to 

tooth structure. However, their implementation in high-stress-bearing locations, such posterior 

restorations, is limited by their comparatively weak mechanical qualities, especially regarding 

compressive and flexural strength. 

Objective: To evaluate and compare the compressive strength of conventional glass ionomer cement 

and a new hybrid restorative material, Giomer. 

Materials and Methods: Twenty cylindrical samples of Giomer and standard GIC (n=20 each group) 

were used in an in vitro investigation. The materials were manufactured using standardised stainless-

steel moulds (6 mm height × 4 mm diameter) in accordance with the manufacturer's specifications. 

Prior to testing, all specimens were kept at 37°C for a day in distilled water. A universal testing 

equipment was used to determine compressive strength at a crosshead speed of 1 mm/min. Statistical 

analysis was performed using the independent sample t-test with significance set at p < 0.05. 

Results: The mean compressive strength of Giomer (128.6 ± 7.3 MPa) was significantly higher than 

that of conventional GIC (76.4 ± 5.8 MPa) with p < 0.001. 

Conclusion: Compared to traditional glass ionomer cement, Giomer has a much higher compressive 

strength. This implies that for regions that experience significant occlusal loads, Giomer could be a 

better restorative material. 

 

Keywords: Compressive strength, Glass ionomer cement, Giomer, Hybrid restorative material, 

Dental materials 

 

https://jptcp.com/index.php/jptcp/issue/view/79
mailto:drmusarratburki@gmail.com


A Comparative Assessment of the Compressive Strength of Traditional Glass Ionomer Cement and a New Hybrid 

Restorative Material: Giomer 

 

Vol.32 No. 01 (2025) JPTCP (1629-1633) Page | 1630 

INTRODUCTION 

Since their introduction in the 1970s, glass ionomer cements (GICs) have gained popularity in clinical 

dentistry because of their fluoride release, biocompatibility, and adherence to tooth structure. 

However, their implementation in high-stress-bearing locations, such posterior restorations, is limited 

by their comparatively weak mechanical qualities, especially regarding compressive and flexural 

strength.1 Newer materials, such as Giomers, have been created in response to this. Surface pre-reacted 

glass (S-PRG) fillers are used in giomers to combine the better mechanical performance and aesthetics 

of composite resins with the ion-releasing ability of glass ionomers. They are appealing substitutes in 

restorative dentistry because of their capacity to release fluoride, remineralise tooth structure, and 

have high polishability.2 

Hybrid restorative materials have emerged because of the growing need for materials that offer both 

therapeutic advantages and mechanical endurance. A family of materials known as giomers aims to 

combine the beneficial qualities of glass ionomers with resin composites.3 Giomers exhibit increased 

surface hardness, decreased water sorption, and improved colour stability in addition to increased 

compressive strength. They are appropriate for anterior and posterior restorations because to these 

characteristics.4 Additionally, a major contributor to clinical lifespan is their capacity to prevent 

secondary caries as a result of prolonged fluoride release.5 Few studies have directly compared 

Giomers with traditional GICs in terms of mechanical performance, especially compressive strength, 

despite their encouraging qualities.4-7 In order to give doctors evidence-based recommendations on 

material selection for a range of therapeutic applications, this study intends to assess and compare the 

compressive strengths of a commercially available Giomer and a traditional glass ionomer cement. 

 

MATERIALS AND METHODS 

Following institutional review board permission, this In vitro comparative study was carried out in 

the Dental Material Science Department at ADC from June 2023 to March 2024. 

 

Materials Used 

• Group A: Conventional Glass Ionomer Cement (e.g., Fuji IX, GC Corporation) 

• Group B: Giomer (e.g., Beautifil II, Shofu Inc.) 

 

Specimen Preparation and Testing Procedure 

40 cylindrical samples in all (20 for each substance) were created. Moulds made of stainless steel 

measuring 4 mm in diameter and 6 mm in height were employed. Following the manufacturer's 

instructions, the ingredients were combined and poured into the moulds. Following setup, the samples 

were taken out and kept for a full day at 37°C in distilled water. A universal testing machine (Instron, 

Model) was used to test the compressive strength of each specimen. At a crosshead speed of 1 

mm/min, the compressive force was applied along the cylinder's longitudinal axis until fracture 

occurred.  SPSS was used to analyse the data (version 26). The mean compressive strengths of the 

two groups were compared using the independent samples t-test. Statistical significance was defined 

as a p-value of less than 0.05. 

 

RESULTS 

The average compressive strength values and standard deviations for both materials are displayed in 

table 1. The compressive strength of Giomer is noticeably greater than that of GIC. 

 

Table 1: Mean compressive strength comparison between GIC and Giomer. 

Material Mean Compressive Strength (MPa) Standard Deviation p-value 

GIC 76.4 5.8 < 0.001 

Giomer 128.6 7.3 
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The range (minimum to highest values) of compressive strength measured in the test specimens is 

shown in table 2, which shows that Giomer has a wider and greater strength range than GIC. 

 

Table 2: Range of compressive strength values for each material. 

Material Minimum (MPa) Maximum (MPa) 

GIC 68.5 85.3 

Giomer 116.0 139.4 

 

The calculated 95% confidence intervals for each material's compressive strength are displayed in 

table 3, confirming the statistical validity of the observed variations. 

 

Table 3: 95% confidence intervals for compressive strength values. 

Material 95% Confidence Interval (MPa) 

GIC 74.0 - 78.8 

Giomer 125.4 - 131.8 

 

DISCUSSION 

In comparison to traditional glass ionomer cement (GIC), the current investigation showed that 

Giomer has a noticeably better compressive strength. This outcome is consistent with earlier research 

on the mechanical performance of hybrid restorative materials. Giomer's resin matrix, surface pre-

reacted glass (S-PRG) fillers, and a more cohesive structure that is more resistant to mechanical 

stresses are all responsible for its increased compressive strength. 

According to research by Yermalkar et al. (2025)8 &Jacob et al. (2021)9, the mechanical abilities of 

restorative materials are significantly enhanced by the inclusion of resin and cutting-edge filler 

technology. In addition to adding mechanical strength, Giomers' S-PRG fillers maintain their fluoride-

releasing qualities, which are critical for boosting remineralisation and avoiding recurring cavities. 

Giomer is positioned as a possibly better material in therapeutic settings because of its dual 

functioning.10 

After 24 hours of exposure to distilled water, the GICs increased their compressive strength. Mittal et 

al. (2011)11 studied how different dental filling materials react to submersion in water. They found 

that GIC's improved mechanical performance over time after being immersed in water was partly due 

to a post-hardening process. The outcomes were comparable to those of water after a 24-hour 

immersion in coffee. The post-hardening mechanism was most likely the cause of these. However, we 

discovered that the compressive strength of GIC was considerably decreased (from 14.3 to 10.2 

N/mm) following a 24-hour soaking in orange juice.  Giomers' clinical handling and results are 

additionally improved by their decreased moisture sensitivity when compared to GIC, particularly in 

paediatric and geriatric populations.12 Kour et al. (2025)13 found that Giomers regularly outperformed 

GICs, resin-modified GICs, and certain composite resins when evaluating the compressive strength 

of various restorative materials. Similarly, Meshram et al. (2025)14 emphasised Giomers' long-term 

benefits due to their continual fluoride release and antibacterial properties. Even while in vitro studies 

provide valuable preliminary data, it's important to remember that oral environmental factors 

including temperature fluctuations, masticatory stress, and pH variations may have an impact on 

clinical outcomes. Therefore, to confirm Giomers' clinical dependability in stress-bearing restorations, 

long-term in vivo studies are required.15 

 

CONCLUSION 

Compared to traditional glass ionomer cement, Giomer has a much higher compressive strength. This 

implies that for regions that experience significant occlusal loads, Giomer could be a better restorative 

material. 
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