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Abstract

The fabrication and development of silver dendrite modified Laser Induced Graphene (Ag-
LIG) sensors for the electrochemical, non-enzymatic urea sensing from minimally processed
human saliva is reported. The developed sensor demonstrated appreciable reproducibility,
good sensitivity, low limit of detection, high selectivity which is confirmed by excellent
recovery traits in urea spiked in simply diluted saliva samples, appreciable stability, and
exhibited linear range encompassing clinically relevant (healthy/diseased) concentrations
of salivary urea. Further, the sensor facilitates rapid detection in ~2 min, is readily infegrable
with smart phone, and is easily operatable without any prior training. Additionally, the real-
time applicability of the Ag-LIG sensors was comprehensively validated by comparing its
performance with the gold standard method, wherein the salivary urea measurements
using the sensors exhibited excellent degree of agreement with the former. Further, user
survey and festing by untrained volunteers gave away results with high accuracy and
precision like those obtained by trained chemists, thus evidencing easy-usability of the
sensor device. Lastly, the cost per sensor was calculated to be meagre 0.08 $, which is 40-
80 fimes cheaper than existing commercial products, thereby emphasizing its immense
economic benefits and lab-to-market tfranslatability.
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Figure 1: Salivary urea detection using hand-held device.
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