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Development and application of digital dentistry

Kai Wang
Chongqing Medical University, Chongqing

[ Abstract] With the rapid development of information technology and intelligent technology, digital oral
medicine has gradually become an important direction in the field of modern oral healthcare. Digital oral medicine
encompasses multiple aspects, including digital impressions, intraoral scanning, virtual simulation, 3D modeling,
computer-aided design and manufacturing (CAD/CAM), 3D printing, artificial intelligence-assisted diagnosis and
treatment, big data management, and the integration of nanomaterials in clinical applications. The introduction of
digital technology has significantly improved the precision and efficiency of oral diagnosis and treatment, while also
demonstrating broad application prospects in teaching, research, and management. Digital oral technology not only
addresses operational errors and time-consuming issues in traditional oral treatment but also provides quantifiable,
trackable, and reproducible solutions for complex surgeries, personalized denture restoration, and early diagnosis of
oral diseases. In recent years, with the maturity of technologies such as virtual reality, augmented reality, artificial
intelligence, and 3D printing, oral education and training have entered the digital era, achieving high-fidelity
simulation training and precise evaluation. Meanwhile, the data integration and intelligent analysis capabilities of
digital oral medicine provide strong support for personalized treatment, telemedicine, and medical big data
applications. This article systematically reviews the latest advancements in the development history, core
technologies, clinical applications, education and training, data and artificial intelligence management, and material
innovation of digital oral medicine. It also conducts an in-depth analysis of the challenges and future development
trends at the current stage, providing references and guidance for oral medical research, clinical practice, and
educators.
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