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[ Abstract] Objective Object To systematically map out the R&.D models and principles of medical robots from a clinical-
needs perspective, clarify the matching logic between different models and clinical scenarios, and provide evidence for research
management, policy-making and industrial practice. Methods From two dimensions-organizational collaboration mode and core
technology driver, we described existing medical-robot R&.D models, analyzed their characteristics in depth, and combined na-
tional practice features with the differing clinical demands of surgical, rehabilitation, diagnostic and assistive robots to dissect
the adaptability and application conditions of each model. Results In terms of R& D models for medical robots, those based on
organizational collaboration can be classified into the "medicine-engineering-industry" collaborative model, the university- or re-
search-institute-led model, and the enterprise-led model. When categorized by the core technology driver, they fall into the tra-
ditional electromechanical-integration model and the Al- and data-driven model. Robots in each category follow distinet R&.D
principles; the matching framework between R&D model and application scenario should therefore be a dynamic closed-loop
system that can be summarized as "needs insight — model selection — resource integration — scenario validation — iterative
optimization". Conclusions In the R & D mode of medical robot, different modes have their own advantages and limitations,
which should be flexibly selected according to the specific scenarios such as robot type., technical stage and resource policy. In
R &. D, we not only need to pay attention to the adaptation of R & D mode and clinical needs, but also pay attention to the R
&. D strategy of the application of a new generation of artificial intelligence-multimodal large language model in medical robots.
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