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[bookmark: _GoBack]Removable partial dentures (RPDs) are a cost-effective treatment for millions of partially edentulous patients in the world. However, RPDs often present several complications that are related to the poor quality and design of the provided RPDs which result in treatment failure and patient dissatisfaction. The objective of this research was to optimize the quality and the design of RPDs by using digital technology. In order to improve the quality of the RPDs, a new additive manufacturing processes based on laser sintering technology has been developed for the quick and cost-effective fabrication of RPDs metal frameworks instead of fabrication the framework by the traditional casting technique. In addition, designing a retentive RPD is very challenging due to the lack of precise guidelines for designing RPDs, and there are no guidelines available to determine the optimal RPD design for each form of partial edentulism. Therefore, the research aimed to develop an algorithm for predicting RPD retention that helps to determine the optimal number of clasps in any form of partial edentulism. It was found that the Cobalt-Chromium (Co-Cr) alloys fabricated by the laser sintering systems was more precise and showed higher hardness, yield strength, and fatigue resistance than the alloys prepared by the casting technique. This was due to the smaller grain size and higher microstructural homogeneity of the laser-sintered alloys compare to the cast ones. Whereas, both laser-sintered and cast alloys had similar biocompatibility. In addition, the developed algorithm for predicting RPD retention was validated experimentally on 36 random RPDs with a sensitivity of 96%, a specificity of 100%, and an accuracy of 97%. Also, it was validated clinically on 107 RPDs from 75 patients with a specificity of 83%. In conclusion, digital technologies such as laser sintering technology and advanced algorithms can improve the design, quality of RPD treatments.

