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The technological innovation in medical device maintenance management realizes cross—domain
integration of equipment full-life cycle data and intelligent reconstruction of business processes through
the deep integration of technologies such as the Internet of Things (loT), artificial intelligence (Al), and
blockchain, forming a systematic solution that balances efficiency improvement and cost optimization.
Quantitative research based on the Cost-Benefit Analysis (CBA) model shows that this innovation
can reduce operation and maintenance costs by 20%-35% and improve maintenance efficiency by
30%-50%. This study constructs a three—dimensional operation and maintenance framework of
“"technology—process—benefit", providing theoretical and practical paths for resource optimization in
medical equipment management from three aspects: real-time perception in the technical dimension,
collaborative control in the process dimension, and visualized decision—making in the benefit
dimension. In the future, the integration of 5G and digital twin technologies will promote the evolution of
maintenance models toward predictability, and the federated learning—driven data sharing mechanism
will enhance the generalization ability of Al models under privacy protection, contributing to the value
reconstruction of the industry.

medical device maintenance management; technological innovation; economic benefits;
intelligent operation and maintenance; cost-benefit analysis
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