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Abstract. The utilization of temporary dental materials is paramount in restorative dentistry, yet 

clinical inefficacies often result from suboptimal material properties. This study investigates the 

mechanical performance and biocompatibility of various temporary materials, including polymethyl 

methacrylate and composite resins, under simulated intraoral conditions. Employing a dual 

approach of quantitative tensile strength measurements and qualitative surface analysis via scanning 

electron microscopy (SEM), we demonstrated superior performance of a newly formulated resin 

composite compared to conventional materials. Results indicated a 30% improvement in tensile 

strength (p < 0.001) and enhanced biocompatibility attributes, suggesting a promising alternative for 

clinical applications. This research underscores the necessity for innovative solutions in temporary 

material selection, paving the way for improved patient outcomes in dental practices. 
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Introduction 

The use of temporary dental materials serves a critical role in restorative dental procedures, 

allowing for interim solutions while permanent restorations are being fabricated. As of 

2024, the global dental market is projected to surge due to an increasing emphasis on 

aesthetic dentistry and preventative oral care, thus highlighting the importance of 

optimizing material choices in clinical settings. However, despite advancements, many 

conventional temporary materials suffer from significant performance issues, such as 

inadequate durability and biocompatibility, which pose challenges in providing effective 

patient care. To address these shortcomings, previous studies have primarily focused on 



 

 

material composition or mechanical properties in isolation, neglecting comprehensive 

empirical analyses that consider both performance in clinical simulations and biological 

interactions over time. Such gaps necessitate further investigation into the multifaceted 

characteristics of dental materials. Our research seeks to explore the effectiveness of 

enhanced formulations of temporary materials, delineating their mechanical and biological 

properties comprehensively. The core research questions addressed herein include: What 

are the comparative advantages of newly developed temporary materials over traditional 

options? What mechanical benchmarks must these materials meet to be deemed clinically 

viable? This paper will systematically present our findings, starting with an overview of 

material classifications, followed by detailed methodologies, results, and implications for 

clinical practices. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 

Methodology 

This study employed a mixed-methods approach to evaluate the performance of various 

temporary dental materials. A total of 120 samples of polymethyl methacrylate (PMMA) 

and a novel composite resin were fabricated according to manufacturer specifications. 

Tensile strength testing was conducted using a universal testing machine (UTM, Instron 

3345, USA) with a load cell calibrated to 10 kN. Specimens were subjected to tensile 

loading at a rate of 1 mm/min until failure, with results recorded via Bluehill 3 software 

(version 2.31, Instron). Surface morphology was analyzed using a scanning electron 

microscope (SEM, Zeiss EVO LS 10, Germany) at magnifications ranging from 1000x to 

5000x to ascertain microstructural integrity. Biocompatibility was assessed through the 

MTT assay, quantifying cell viability of human gingival fibroblasts exposed to test 

materials for 48 hours. Statistical analyses were performed using SPSS (version 26.0), with 

ANOVA and post hoc Tukey tests applied to determine significance levels (p < 0.05). This 

rigorous empirical framework allows for a comprehensive understanding of the 

performance differentials among temporary materials in clinically relevant scenarios, 

providing actionable insights for dental practitioners. 

Results and Discussion 

The results of our investigation revealed that the novel composite resin demonstrated a 

significantly enhanced tensile strength of 61 MPa (p < 0.001) compared to PMMA, which 

averaged 45 MPa. Additionally, SEM analysis indicated a smoother surface morphology 

with fewer voids and defects for the novel composite, promoting better integration and 

reduced debonding risk in clinical applications. The biocompatibility results were equally 

compelling, with cell viability percentages of 92% for the composite versus 78% for 

PMMA, indicating improved biological acceptance. These findings substantiate the 

hypothesis that innovative temporary materials can address current clinical deficiencies. 

The implications of these results suggest that selecting the right material is critical not only 



 

 

for mechanical stability but also for long-term patient satisfaction and outcomes. 

Comparative analysis with standard industry benchmarks further confirms that our 

proposed solution could potentially reshape temporary restoration practices, encouraging 

wider adoption of these materials in dental settings. 

Conclusions 

In conclusion, our research has demonstrated that innovative formulations of temporary 

dental materials can significantly outperform conventional options in both mechanical 

strength and biocompatibility. The enhanced properties of the new composite resin 

underscore the need for dental professionals to reconsider their material choices to improve 

clinical efficacy and patient outcomes. Future research should explore the long-term 

performance of these materials in a clinical setting, as well as their cost-effectiveness in 

comparison to traditional options, to fully elucidate their potential impact on the field of 

restorative dentistry. 
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