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[Abstract] Objective To explore the issues and challenges in the design of clinical trial and its ethical review for invasive
Brain-Computer Interface (BCID), and to provide a reference basis for improving the ethical review norms and management of
such research. Methods Based on the "Ethical Guidelines for Brain-Computer Interface Research", a retrospective analysis was
conducted on three registered medical device clinical trials led by our hospital since 2021, focusing on Responsive Neurostimula-
tion (RNS) for the treatment of intractable epilepsy. The analysis covered seven core dimensions: compliance, social and scien-
tific value, informed consent, privacy protection and personal information security. risk prevention and control, qualification
requirements, and accountability mechanisms. Results All three trial schemes met the requirements of domestic policies and
regulations regarding general medical device clinical trials in terms of core ethical review elements. Risk management strategies
were established for surgery-related risks, device-related risks, and stimulation-related risks. However, the design of the
schemes were still insufficient in addressing unique ethical issues arising from the characteristics of BCI technology, mainly in
six aspects: long-term safety risk monitoring, potential impacts of long-term brain nerve intervention, software and algorithm
security, neural data management, informs of ethical risks specific to BCI technology in informed consent forms, and accounta-
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bility mechanisms. Conclusions

Invasive BCI technology poses new challenges to traditional clinical trial design models and

ethical review frameworks. Researchers and sponsors should bear the burden of proof during the ethical review process and pro-

actively strengthen the prospective ethical design of research schemes; ethical committees need to continuously enhance their

professional review capabilities and establish an ethical management mechanism covering the entire process.
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