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Maintaining optimal oral health relies on a comprehensive understanding of the intricate bio-
adhesive, bio-mineralization, and metabolic processes occurring within the oral cavity. These
processes are significantly influenced by the complex composition of oral fluids, particularly saliva
and its resident microbiome. [1],[2] However, traditional methods struggle to capture the dynamic
fluctuations and heterogeneous variations in oral biomarkers. [3],[4]

This paper presents a novel approach for continuous, real-time monitoring of multiple oral health
biomarkers using integrated flexible sensors embedded within a personalized dental splint. The
device incorporates electrochemical and open circuit potentiometry sensors to measure key
parameters such as glucose, pH, lactate, calcium, phosphate, and fluoride concentrations in saliva,
alongside monitoring real-time biofilm formation.

As an example, the pH measurements are presented. The pH sensors exhibited a linear response of
-53.8 mV/pH in buffer tests. Unstimulated saliva samples from different volunteers were measured,
and the pH values matched closely with those obtained using a commercial pH electrode.
Potentiometric measurements were also conducted for calcium and fluoride ions.

Continuous glucose and lactate monitoring was achieved amperometrically, demonstrating the
platform's potential for real-time tracking of key metabolic markers.

This multi-sensor platform offers a promising avenue for early detection of oral diseases,
personalized treatment strategies, and improved patient outcomes.
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Figure 1: a) Device for continuous monitoring of health parameters within the oral cavity. b) Potentiometric
measurement of pH. Shown are measurements with phosphate buffers of the indicated pHs and
measurements with three different saliva samples. (b) Amperometric response of glucose sensors.
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