Alternative curing modes of high-powered LEDs: Is it possible to cause less thermal damage to the primary teeth pulp 
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[bookmark: _GoBack]Statement of the Problem: Temperature rise (TR) in the pulp chamber during polymerization of resin composites (RC) is a severe stress that can cause irreversible damage to the pulp. With the advances in light curing units’ technology, high-powered light-emitting diodes (LEDs) with different curing modes (CM) were introduced. Previously results are inconsistent with regard to the effect of CM on the heat generated by LEDs. In pediatric dentistry, it is important to select the correct CM that will not cause harmful overheating of the pulp. Therefore, the purpose of this study is to answer the following question: Is it possible that alternative CM be a less harmful alternative to the pulp of primary teeth than the standard mode? Additionally, the effect of remining dentin thickness on this variable was also evaluated. Methodology & Theoretical Orientation: One dentin disc of 2 mm thickness was prepared from human primary molar. The dentin disc was exposed to curing light using a high-powered LED for 10s to simulate bonding agent polymerization (stage 1 curing). Five specimens of RC were cured for 20s. The different CM tested were standard, ramp, and pulse mode (n=5). After that, the dentin disc was grinded to1.5, 1 and 0.5 mm thick and the experiments were repeated with each thickness.  Findings: The highest TR was observed under the 0.5-mm-thick dentin disc with standard mode (7.6±0.234; 4.78±0.4207), whereas the lowest values were recorded with pulse mode under 2-mm-thick dentin (2.7±0.1; 2.5±0.2) during stage 1 curing and RC polymerization, respectively. An inverse proportion was found between the mean TR values and the dentin thickness. Conclusion & Significance: High-powered LEDs should not be used to cure bonding agents in deep cavities. Pulse Mode may cause less thermal damage to the dental pulp during RC polymerization TR related to dentin thickness and curing modes.
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Figure 1: Temperature test apparatus
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