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ABSTRACT: 

INTRODUCTION:  Glass Ionomer Cement is one among the preferred direct restorative material for a long time because of its good 

biocompatibility, chemical adhesion towards the tooth structure, anticariogenic nature but it also equally has various disadvantages such as high 

polymerization shrinkage and factors such as postoperative sensitivity, micro-leakage and enamel cracks. AIM: The current study focuses at 

assessing the occlusal load strength of Class II cavities restored using GIC and Resin Composite. MATERIALS AND METHOD: This study 

was carried out on 10 human molar teeth samples collected from the Department of Oral Pathology, Saveetha Dental College and Hospital. After 

sample collection Class 2 cavity preparation was carried out in all the collected samples following which they were divided into 2 groups with 5 

samples in each group. Group 1 samples were restored using GIC and Group 2 samples were restored using Resin Composite following which 

Occlusal load strength of both the group samples were assessed using the Instron compression platform. RESULTS: The values were recorded 

and tabulated for statistical analysis for comparing the occlusal load strength of group 1 and group 2 samples. The results were analyzed using an 

independent t-test and it was found to be statistically significant P = 0.012 i. e P value <0.05. CONCLUSION: The current study within the 

limitations depict that the occlusal load strength of the samples restored using Composite (Group 2) is greater when compared to samples restored 

using GIC (Group 1). 
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INTRODUCTION: 

Glass Ionomer cement (GIC) is among the conventional restorative material used in the field of dentistry for many years in different composition 

for various purposes such as luting the milled prosthetic crowns, restoring primary teeth or while doing an atraumatic restoration in a camp site 

(1). Glass ionomer cement is also termed as Glass Polyalketone Cement by the ISO (2).GIC is available in the market usually in the form of 

powder and liquid system which is mixed into a paste consistency during use (3). The powder component generally contains 

fluoroaluminosilicate glass and the liquid component contains an aqueous solution of Polyacrylic acid(4). GIC basically exhibits a Chemical 

bond towards the inorganic component of the tooth structure and it often exhibit a sustained release of fluoride ion which makes it a preferred 

option for the restoration involving the proximal caries sinceIt reduces the risk of secondary caries formation.(5) 

Resin Composite, one among the latest revolutionary dental products which entirely shifted the entire perspective of restorative field from metal 

or alloy-based material to tooth colored light curable material . Resin composite is basically a mixture of resin matrix such as BIS-GMA or 

UDMA, coupling agent and a filler particle along with pigments in some forms(6,7). The Resin Composite is basically categorized into various 

types, one among the main classification parameters followed is the size of the resin component, based on the size of Resin Particle-Resin 

composite is divided into micro filled composite, macro filled composite(8). Incorporation of nanoparticles characterized and formulated using 

herbal products lead to the invention of a better quality of composite called nano composites(9,10). 

Instron universal testing machine used in the current study is a new precise innovation in the field of science which aids in gaining a better 

insight towards a material property (8). The current study focuses at assessing the occlusal load strength of Class II cavities restored using GIC 

and Resin Composite. 

MATERIALS AND METHOD: 

SAMPLE PREPARATION:Ten Human Molar teeth without any carious lesions were collected from the Department of Oral Pathology, 

Saveetha Dental College and Hospital. After sample collection Class 2 cavity preparation was carried out in all the collected samples following 

which they were divided into 2 groups with 5samples in each group. Group 1 samples were restored using GIC and Group 2 samples were 

restored using Resin Composite. The restorations made on the samples of both the groups were polished using a polishing bur and then subjected 

to testing to assess the occlusal load strength. 

OCCLUSAL LOAD STRENGTH ASSESSMENT: 

An eccentric load was applied to the tooth structure using a Universal testing machine (Instron) with a cross-head speed of 1 mm per min and 

the stresses were further analyzed in the presence of an occlusal loading test using a stainless-steel jig of 1mm diameter which led to the sectioning 

of the tooth buccolingually under the applied load, stresses were observed to occur at the peripherals of the class II restorations made using GIC 

as well as resin composite. 

STATISTICAL ANALYSIS: 

The occlusal load strength of both the groups was obtained and the values were tabulated, with the tabulated values descriptive analysis 

“independent t test” was performed using the statistical software “SPSS version 23” and the results were illustrated in the form of bar graphs. 

FIGURE 1: METHODOLOGY : 
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RESULTS: 

The values obtained from the Instron Universal Testing Machine were systematically tabulated and statistical analysis was carried out in order 

to compare the occlusal load-bearing strength between Group 1(GIC) and Group 2(COMPOSITE) samples. After the completion of independent 

t test the observed differences were statistically meaningful, the analysis revealed a p-value of 0.012. Since this value is less than the conventional 

threshold of 0.05, the result was considered statistically significant. In practical terms, this indicates that the difference in occlusal load strength 

between Group 1(GIC) and Group 2(COMPOSITE) was unlikely to have occurred randomly, and instead reflects a genuine disparity in the 

mechanical performance of the tested materials. 

Figure 2: Graph Depicting Mean Fracture Resistance between the two Groups 

 
DISCUSSION: 

The Comparative evaluation of restorative materials highlights the consistent superiority of composite resin in terms of mechanical performance, 

particularly under occlusal loading. In some studies, composite resin demonstrated significantly higher occlusal load strength than conventional 

glass ionomer cement (GIC) in Class V cavities (11). Similarly, few studies reported that microhybrid composite resin exhibited better durability 

and performance compared to GIC in Class I cavities, especially when subjected to occlusal forces. These findings reinforce the 

established understanding that composite resins are more suitable for stress-bearing restorations due to their superior mechanical properties(5). 

With respect to marginal integrity, in few studies it was observed that flowable composites were not effective in reducing gingival 

microleakage(12–14). Furthermore, gingival microleakage associated with bulk-fill composites in Class II cavities was not considerably different 

from that of incrementally layered conventional composites(15,16). Importantly, the increase in mean gingival microleakage after six months 

of storage was not statistically significant compared to 

values obtained after 24 hours, suggesting that the marginal seal of composite restorations remains relatively stable over time(17,18) 

In the present study, composite resin once again demonstrated greater occlusal load strength compared to conventional GIC, confirming its 

suitability for posterior restorations where functional demands are high. Nevertheless, evidence from few studies indicates that resin- modified 

glass ionomer cement (RMGIC) can perform successfully in small to moderate Class II restorations, offering a balance between mechanical 

strength and fluoride release. Additionally, studies on atraumatic restorative treatment (ART) using high-viscosity GIC in school-based settings 

have shown comparable success rates to composite restorations performed in clinical environments(19,20)(12). This underscores the practical 

utility of GIC-based materials in community dentistry, particularly where ease of application and fluoride release are prioritized(12,13) 

 

CONCLUSION: 

The current study within its limitations draws to a conclusion stating the material Resin Composite possesses better occlusal load strength 

compared to the conventional Glass ionomer cement. However, to provide a definitive conclusion regarding this it still further needs the results 

of in -vivo studies and to prove it additional scientific evidence is also required. 

 

ACKNOWLEDGMENT: 

We extend our sincere thanks to Saveetha Institute of technical and Medical Sciences for their constant support and encouragement. 

 

AUTHOR CONTRIBUTION: 

Ms. Srivarsha Ranjeet: Literature search, survey, data collection, analysis, manuscript writing. Dr.Sanyukta Singh : Study design, data 

verification, manuscript, drafting, manuscript correcting. 

 

CONFLICT OF INTEREST: 

The authors declare that there are no conflicts of interest in the present study. 

 

REFERENCE : 

1. Dejyong K, Indoung S, Sornying P, Manmoo S, Rotpenpian N. Biological Performance of Modified Glass Ionomer Cement: 

Antibacterial Activity, Cytocompatibility, and Rabbit 

Pulpal Response. Int Dent J. 2026 Mar 9;76(3):109491. 

2. Weinreuter M, Richter K, Stober T, Rammelsberg P, Kappel S. Residual Cement Excess of Composite Versus Glass Ionomer Cement in 

Implant-Supported Single Crowns After Different Intraoral Exposure Times-A Randomized Controlled Clinical Trial. Clin Oral 

Implants Res [Internet]. 2026 Mar 8; Available from: http://dx.doi.org/10.1111/clr.70113 

3. Baldawa H, Ravindran V, Jeevanandan G, Arishi GD, Bahammam HA, Vishwanathaiah S, et al. Comparative Evaluation of the Shear 

Bond Strength of Glass Ionomer Cement to Two Commercially Available Silver Diamine Fluoride Solutions in Primary Molars: An Study. 

Int J Clin Pediatr Dent. 2026 Feb;19(2):171–6. 

https://paperpile.com/c/lzEvC4/hjYx
https://paperpile.com/c/lzEvC4/FxYk
https://paperpile.com/c/lzEvC4/Z2SM%2Bk7x8%2BgnH2
https://paperpile.com/c/lzEvC4/nAtg%2Bl8GO
https://paperpile.com/c/lzEvC4/bXl4%2BLuLl
https://paperpile.com/c/lzEvC4/EYB2%2BCp5C
https://paperpile.com/c/lzEvC4/EYB2%2BCp5C
https://paperpile.com/c/lzEvC4/Z2SM%2Bk7x8
http://paperpile.com/b/lzEvC4/j9Jj
http://paperpile.com/b/lzEvC4/j9Jj
http://paperpile.com/b/lzEvC4/j9Jj
http://paperpile.com/b/lzEvC4/j9Jj
http://paperpile.com/b/lzEvC4/aEh0
http://paperpile.com/b/lzEvC4/aEh0
http://paperpile.com/b/lzEvC4/aEh0
http://paperpile.com/b/lzEvC4/aEh0
http://paperpile.com/b/lzEvC4/aEh0
http://dx.doi.org/10.1111/clr.70113
http://paperpile.com/b/lzEvC4/Ar9O
http://paperpile.com/b/lzEvC4/Ar9O
http://paperpile.com/b/lzEvC4/Ar9O
http://paperpile.com/b/lzEvC4/Ar9O
http://paperpile.com/b/lzEvC4/Ar9O


MSW MANAGEMENT -Multidisciplinary, Scientific Work and Management Journal 

ISSN: 1053-7899 

Vol. 36 Issue 1, 2026, Pages: 3179-3181 

3181 

  
     

  
 

https://mswmanagementj.com/ 

4. Genari B, Endres BL, Rabelo E, Romeiro LAS, de Oliveira AS, Do T, et al. Maintenance of physicochemical, optical, and biological 

properties of conventional glass ionomer cement enriched with an anacardic acid-derivative compound. Clin Oral Investig [Internet]. 

2026 Mar 6;30(3). Available from: http://dx.doi.org/10.1007/s00784-026-06762-6 

5. Lukomska-Szymanska M, Radwanski M, Constantinidou SH, Boneta ARE, Daood U, Naji K, et al. Physicochemical and 

remineralisation properties of calcium silicate and glass ionomer cements applied in simulated caries-affected dentine. Eur J Oral Sci. 

2026 Mar 9;e70085. 

6. Zhang Y, He J. Strategies for Enhancing Conventional Glass Ionomer Cement-A Short Review. Materials (Basel) [Internet]. 2026 

Feb 8;19(4). Available from: http://dx.doi.org/10.3390/ma19040653 

7. Tsuchiya K, Tomokiyo A, Takahashi L, Sauro S, Tsoi JKH, Matinlinna JP, et al. Materials informatics for glass ionomer cements: key 

features and design. Dent Mater [Internet]. 2026 Feb 25; Available from: http://dx.doi.org/10.1016/j.dental.2026.02.022 

8. Borja-Farfán N, Loyola-Livias D, Casas-Apayco L, Hermoza-Novoa M. Assessment of compressive and flexural properties of three 

contemporary bulk fill resin composites. Acta Odontol Latinoam. 2025 Dec 31;38(3):237–41. 

9. Moreira A, Areias B, Simões S, Clemente MP, Gomes PS, Mendes J. Surface pretreatment and cement influence on bond strength of three-

dimensional printed permanent restorations. J Conserv Dent Endod. 2026 Feb;29(2):210–6. 

10. Bardakci E, Ozdemir Ozenen D, Yavuz I. The Effect of Thermocycling on the Microhardness of Contemporary Glass Ionomer-Based 

Restorative Materials: An In Vitro Study. Bioengineering (Basel) [Internet]. 2026 Jan 29;13(2). Available from: 

http://dx.doi.org/10.3390/bioengineering13020161 

11. Oliveira VB, Guarneri JAG, Machado MF, Campos LA, Arrais CAG. In vitro assessment of the role of air spray on pulp temperature 

changes for preheated resin composite Class V restorations in lower incisor. Odontology [Internet]. 2026 Feb 19; Available from: 

http://dx.doi.org/10.1007/s10266-026-01324-4 

12. Sankar A, Solete P, Jeevanandan G, Priscilla Antony D, Arun N, Raghu S. Comparative Evaluation of Solite RS3 and HyFlex Remover 

Retreatment Files in Conserving Remaining Dentin Thickness During Endodontic Retreatment Using Cone Beam Computed 

Tomography: An In Vitro Analysis. Cureus. 2024 Apr;16(4):e57805. 

13. Swathi S, Antony DP, Solete P, Jeevanandan G, Vishwanathaiah S, Maganur PC. Comparative evaluation of remaining dentin 

thickness, canal centering ability and apical deformity between ProFit S3 and Protaper gold - A nano CT study. Saudi Dent J. 2024 

Apr;36(4):650–5. 

14. Pai S, Antony DP, Sandeep AH. Association of age with class VI composite restoration. Bioinformation. 2020 Dec 31;16(12):1094–

9. 

15. Cruzado-Oliva FH, Vega-Anticona A, Ortiz-Diaz DA, Arbildo-Vega HI, Coronel-Zubiate FT. Influence of thickness and base material 

in class II restorations with nanofilled composites: finite element study. Front Dent Med. 2026 Feb 13;7:1717959. 

16. Alqurashi AI, Ahmed B, El-Maksoud OA, Wafaie RA, Mahmoud SH. Effect of Water Storage on Microleakage of Class II MOD Bulk-

fill Resin Composite Restorations: In Vitro Evaluation. Eur J Dent [Internet]. 2026 Feb 26; Available from: 

http://dx.doi.org/10.1055/s-0046-1816583 

17. Turbatmath K, Delphine Priscilla Antony S, Subramanian R. Biocompatibility and odontogenic potential of an indigenous apitherapeutic 

pulp capping agent: A comparative in vitro analysis using hDPSCs. J Oral Biol Craniofac Res. 2026 Jan-Feb;16(1):113–9. 

18. Singh Sidhu M, Kumar Pandurangan K, Maiti S, Antony DP, Avetisyan K, Heboyan A. Stress evaluation of different cad-on material 

combinations in crown design over conventional hand-layered zirconia - an in vitro 3d finite element analysis. Rev Cient Odontol 

(Lima). 2025 Dec 28;14(1):e270. 

19. Mondal A, Ghosh D, Chinthapally V, Patil SK, Setty AM, Tiwari RVC, et al. Comparative Long-Term Clinical Performance of Atraumatic 

Restorative Treatment Versus Conventional Composite Restorations in Carious Primary Molars: A Prospective Observational Cohort 

Study. Cureus. 2026 Jan;18(1):e102051. 

20. Muñoz Millán P, Pineda P, Fontana M, Freyhofer VA, Ormeño A, Muñoz K, et al. Effectiveness, acceptability and oral health-related 

quality of life of silver diamine fluoride compared with atraumatic restorative treatment for the management of early childhood caries: 

protocol of a pragmatic randomised clinical trial. BMJ Open. 2026 Feb 12;16(2):e106271. 

 

http://paperpile.com/b/lzEvC4/TZQZ
http://paperpile.com/b/lzEvC4/TZQZ
http://paperpile.com/b/lzEvC4/TZQZ
http://paperpile.com/b/lzEvC4/TZQZ
http://paperpile.com/b/lzEvC4/TZQZ
http://paperpile.com/b/lzEvC4/TZQZ
http://dx.doi.org/10.1007/s00784-026-06762-6
http://paperpile.com/b/lzEvC4/FxYk
http://paperpile.com/b/lzEvC4/FxYk
http://paperpile.com/b/lzEvC4/FxYk
http://paperpile.com/b/lzEvC4/FxYk
http://paperpile.com/b/lzEvC4/FxYk
http://paperpile.com/b/lzEvC4/FxYk
http://paperpile.com/b/lzEvC4/EsgB
http://paperpile.com/b/lzEvC4/EsgB
http://paperpile.com/b/lzEvC4/EsgB
http://dx.doi.org/10.3390/ma19040653
http://paperpile.com/b/lzEvC4/m16W
http://paperpile.com/b/lzEvC4/m16W
http://paperpile.com/b/lzEvC4/m16W
http://paperpile.com/b/lzEvC4/m16W
http://dx.doi.org/10.1016/j.dental.2026.02.022
http://paperpile.com/b/lzEvC4/Ieru
http://paperpile.com/b/lzEvC4/Ieru
http://paperpile.com/b/lzEvC4/Ieru
http://paperpile.com/b/lzEvC4/Ieru
http://paperpile.com/b/lzEvC4/FRbZ
http://paperpile.com/b/lzEvC4/FRbZ
http://paperpile.com/b/lzEvC4/FRbZ
http://paperpile.com/b/lzEvC4/FRbZ
http://paperpile.com/b/lzEvC4/ZMdv
http://paperpile.com/b/lzEvC4/ZMdv
http://paperpile.com/b/lzEvC4/ZMdv
http://paperpile.com/b/lzEvC4/ZMdv
http://dx.doi.org/10.3390/bioengineering13020161
http://paperpile.com/b/lzEvC4/hjYx
http://paperpile.com/b/lzEvC4/hjYx
http://paperpile.com/b/lzEvC4/hjYx
http://paperpile.com/b/lzEvC4/hjYx
http://dx.doi.org/10.1007/s10266-026-01324-4
http://paperpile.com/b/lzEvC4/Z2SM
http://paperpile.com/b/lzEvC4/Z2SM
http://paperpile.com/b/lzEvC4/Z2SM
http://paperpile.com/b/lzEvC4/Z2SM
http://paperpile.com/b/lzEvC4/Z2SM
http://paperpile.com/b/lzEvC4/k7x8
http://paperpile.com/b/lzEvC4/k7x8
http://paperpile.com/b/lzEvC4/k7x8
http://paperpile.com/b/lzEvC4/k7x8
http://paperpile.com/b/lzEvC4/k7x8
http://paperpile.com/b/lzEvC4/gnH2
http://paperpile.com/b/lzEvC4/gnH2
http://paperpile.com/b/lzEvC4/gnH2
http://paperpile.com/b/lzEvC4/nAtg
http://paperpile.com/b/lzEvC4/nAtg
http://paperpile.com/b/lzEvC4/nAtg
http://paperpile.com/b/lzEvC4/nAtg
http://paperpile.com/b/lzEvC4/l8GO
http://paperpile.com/b/lzEvC4/l8GO
http://paperpile.com/b/lzEvC4/l8GO
http://paperpile.com/b/lzEvC4/l8GO
http://dx.doi.org/10.1055/s-0046-1816583
http://paperpile.com/b/lzEvC4/bXl4
http://paperpile.com/b/lzEvC4/bXl4
http://paperpile.com/b/lzEvC4/bXl4
http://paperpile.com/b/lzEvC4/bXl4
http://paperpile.com/b/lzEvC4/LuLl
http://paperpile.com/b/lzEvC4/LuLl
http://paperpile.com/b/lzEvC4/LuLl
http://paperpile.com/b/lzEvC4/LuLl
http://paperpile.com/b/lzEvC4/LuLl
http://paperpile.com/b/lzEvC4/LuLl
http://paperpile.com/b/lzEvC4/EYB2
http://paperpile.com/b/lzEvC4/EYB2
http://paperpile.com/b/lzEvC4/EYB2
http://paperpile.com/b/lzEvC4/EYB2
http://paperpile.com/b/lzEvC4/EYB2
http://paperpile.com/b/lzEvC4/Cp5C
http://paperpile.com/b/lzEvC4/Cp5C
http://paperpile.com/b/lzEvC4/Cp5C
http://paperpile.com/b/lzEvC4/Cp5C
http://paperpile.com/b/lzEvC4/Cp5C
http://paperpile.com/b/lzEvC4/Cp5C
http://paperpile.com/b/lzEvC4/Cp5C

