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(57) Abstract :

A wearable quantum-enabled metabolic monitoring device, comprising a flexible wearable body 101 to be removably mounted over a
user’s skin surface, a quantum sensing array 102 to generate quantum superposition states responsive to local magnetic fields
produced by nuclear spins of metabolites present within the user’s body, one or more laser sources 103 and photodetectors 104 to
excite the NV centers and measure fluorescence intensity variations corresponding to phase shifts induced by metabolite-specific
magnetic field interactions, a quantum thermometers 105 to maintain operating temperature within a predefined tolerance range to
preserve quantum coherence of the NV centers, a hybrid processing unit 106 to separate overlapping metabolite signals, perform
pattern recognition, and classify metabolic states of the user, and a display module 107, a haptic feedback module 108, and a
communication module to present real-time metabolic status information and personalized feedback to the user.
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