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Abstract

Background and Objective: Cement solubility plays a crucial role in clinical success and stability within the oral
environment. Research has demonstrated that the water-to-powder ratio (W/P) can influence the solubility of various
cements. This study aimed to investigate the impact of different water-to-powder ratios on the solubility of calcium-
enriched cement (CEM).

Materials and Methods: CEM cement (Bionic Dent Company, Tehran, Iran) was prepared using water-to-powder
ratios of 1:2, 1:3, and 1:4. Specifically, 1 g of cement was mixed with 0.5 mL, 0.34 mL, and 0.25 mL of water,
respectively. Six samples were prepared for each group and placed in metal rings with an inner diameter of 30 mm
and a height of 2 mm. The weight of the samples was measured before and after immersion in water using a digital
scale. The solubility was assessed during the first and fourth weeks. Data analysis was conducted using SPSS version
24 software, employing one-way ANOVA, independent samples t-tests, paired samples t-tests, and Tukey’s post hoc
test, all at a significance level of p < 0.05.

Results: The initial weights of the samples in groups 1:2, 1:3, and 1:4 were 0.46 £ 0.05, 0.49 + 0.02, and 0.48 £ 0.03
grams, respectively, with no significant difference observed (p = 0.264). In the first week, group 1:2 exhibited the
highest solubility, while group 1:4 demonstrated the lowest (p = 0.001). This trend persisted into the fourth week, with
group 1:2 continuing to show the highest solubility and group 1:4 maintaining the lowest (p = 0.001).

Conclusion: Increasing the water-to-powder ratio enhances the solubility of CEM cement. Careful selection of this
ratio is crucial for optimizing clinical outcomes.
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