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WEARABLE BIOSENSORS FOR CONTINUOUS HEALTH
MONITORING
Fazliddin Arzikulov
Tashkent state medical university, Tashkent Uzbekistan

Wearable biosensors have moved from simple step- and heart-rate-counting
accessories toward sophisticated analytical devices capable of continuously
tracking physiological and biochemical markers of health. Modern platforms
integrate flexible or stretchable substrates, miniaturized electronics, and
biorecognition elements that allow non-invasive or minimally invasive sampling
of biofluids such as sweat, interstitial fluid, tears, and saliva, alongside
conventional optical and electrical measurement of heart rate, blood oxygen
saturation, and skin temperature.

A defining trend in the field is the shift from single-parameter to multiplexed
sensing, in which a single wearable patch or device simultaneously monitors
several biomarkers, such as glucose, lactate, cortisol, and electrolytes, together
with conventional vital signs, to build a more comprehensive picture of a wearer's
metabolic and stress state in real time [1].

Electrochemical biosensing has emerged as a particularly promising modality for
wearable health monitoring because it offers high sensitivity, low power
consumption, and compatibility with flexible, skin-conformal materials.
Advanced electrochemical wearable sensors now incorporate enzyme-based,
aptamer-based, and antibody-based recognition layers on screen-printed or
microfabricated electrodes, enabling continuous or near-continuous
quantification of target analytes directly from sweat or interstitial fluid without
the need for periodic blood draws [2].
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Remaining challenges for clinical and consumer translation include ensuring
long-term signal stability against biofouling and motion artifacts, achieving
robust correlation between biofluid-based readings and traditional blood-based
reference values, and developing secure, energy-efficient wireless data
transmission and on-device signal processing so that continuously generated data
can be meaningfully integrated into clinical decision-making and personalized
health management [1, 2].
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