AI-Integrated Wearable Oral Biosensor for Salivary Monitoring: A Conceptual Proposal for Oral–Systemic Health Management
Abstract
Statement of the Problem:
Access to continuous, non-invasive monitoring for early detection of oral and systemic diseases remains limited, especially in community and underserved settings. Saliva offers a valuable, patient-friendly source of biomarkers reflecting both local and systemic health. However, real-time monitoring solutions integrated into daily life are lacking, creating a gap in preventive and personalized dental care.
Methodology & Theoretical Orientation:
This conceptual proposal outlines the design of a wearable electrochemical oral biosensor embedded in a custom intraoral appliance. The system will incorporate nanomaterial-modified electrodes for enhanced sensitivity and a Bluetooth Low Energy (BLE) module for real-time data transmission to a mobile health application. AI-based algorithms will analyze trends in salivary biomarkers, including pH, CRP, IL-6, MMP-8, glucose, cortisol, and microRNA-21, enabling predictive risk assessments and personalized recommendations. Future phases involve pilot clinical validation and iterative design improvements.
Findings:
As a conceptual study, there are no completed results yet. Anticipated outcomes include a highly sensitive and specific intraoral biosensor system capable of providing real-time monitoring, early alerts, and integration into preventive dental workflows. The system is expected to enhance community-based health programs and support underserved populations through remote monitoring.
Conclusion & Significance:
This innovative approach aims to transform oral health surveillance by introducing continuous, personalized monitoring using saliva. The integration of AI and mobile technology offers significant potential to improve early detection, patient compliance, and preventive strategies, particularly in community dentistry and public health contexts.
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