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The Application of Bioelectrical Systems in Monitoring and Enhancing Dental Implant
Performance
Zahra Ghazanfari Shabankare

Master’s student in Biomedical Engineering, specializing in Bioelectric

Omid Mahdiyar

Assistant Professor

Abstract

Bioelectrical systems play a significant role in improving the monitoring and
management of dental implants. These systems incorporate advanced technologies,
such as biosensors, electroactive coatings, and remote monitoring systems, enabling
real-time tracking of implant health and early detection of potential issues like
infections, bone resorption, and mechanical failure. Additionally, the use of electrical
stimulation in implants accelerates bone regeneration and enhances the quality of the
implant-bone interface.

This paper provides a comprehensive review of recent studies on the applications of
bioelectrical systems in dentistry and discusses the associated challenges. The findings
demonstrate that bioelectrical systems not only improve diagnostic accuracy and
treatment efficiency but also reduce costs and minimize the need for frequent clinical
visits, thereby enhancing patient satisfaction. Furthermore, the potential use of these
technologies for remote monitoring and smart coatings to extend implant lifespan is
explored.

Keywords: Dental implants, bioelectrical systems, remote monitoring, biosensors,
electroactive coatings.



