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Abstract: Amid rapid advances in digitalization and intelligent systems, digital twin technology is reshaping both

conceptual and operational paradigms in life sciences and healthcare. With applications spanning mechanistic

insight, disease forecasting, personalized medicine, drug discovery and clinical decision-making, the digital twin

technology holds significant transformative potential. However, their deployment also raises pressing ethical

concerns, including data privacy, informed consent, algorithmic bias, healthcare inequity and evolving human-

machine dynamics. This article traces the evolution and representative applications of digital twin technologies in

biomedicine, examines their embedded ethical risks and evaluates policy responses across major jurisdictions. We

propose a governance framework grounded in tiered, life-cycle ethical assessment; ethics-by-design and co-creation

principles; enhanced data governance and privacy safeguards; inclusive public engagement; and cross-sector

coordination aligned with international norms. These recommendations aim to inform the development of a

responsive, ethically robust regulatory system for biomedical digital twins in China.

Key words: digital twin; ethical concerns; governance
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