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Digital Transformation of Medical Device Supply Chain Under UDI-Driven Framework
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[Abstract] This paper focuses on the optimization of the medical supply chain, with the Unique Device
Identification (UDI) as the core technological carrier. It conducts theoretical innovation and practical
exploration in three key areas: demand forecasting, temperature—controlled logistics, and intelligent
warehousing. By constructing a UDI—traceability data—driven consumable consumption prediction model, a
UDI—temperature and humidity data spatiotemporal coupling analysis framework, and dynamic optimization
strategies for intelligent warehousing, combined with algorithms such as time series analysis, association rule
mining, and deep reinforcement learning, it achieves the goals of improving demand forecasting accuracy,

warning against cold chain disruptions, and optimizing warehouse space utilization. This provides theoretical

support and actionable technical pathways for the digital transformation of the medical supply chain.
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