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Abstract

The rapid advancement of digital technologies has positioned data elements as the central catalyst
driving the modernization and high-quality development of traditional Chinese medicine (TCM).
This study investigates the transformative mechanisms, existing challenges, and optimization strat-
egies of data-empowered TCM industry chain restructuring. Research findings demonstrate that
data elements propel the TCM sector’s evolution from empirical paradigms to precision-driven,
standardized, and intelligent practices through five pivotal dimensions: digital-intelligent recon-
struction of the herbal medicine industry chain, AlI-enhanced clinical diagnostics, systemic trans-
formation of health management, innovation in scientific research/education paradigms, and glob-
alized cultural dissemination. Specifically, closed-loop data integration across cultivation, produc-
tion, and distribution optimizes quality control efficiency; Al-assisted diagnosis systems synergize
with TCM syndrome differentiation logic to refine clinical decisions; dynamic health monitoring en-
ables personalized preventive interventions; multimodal research databases coupled with virtual
simulation technologies accelerate knowledge inheritance and innovation; while digital narratives
transcend cultural barriers to foster internationalization. Nevertheless, critical challenges persist
in TCM data application: insufficient standardization impedes cross-institutional collaboration, in-
adequate sharing mechanisms constrain resource circulation efficiency, unresolved privacy-secu-
rity dilemmas require urgent solutions, and limited influence in international standard-setting un-
dermines global competitiveness. To address these issues, we propose a comprehensive strategic
framework: establishing an end-to-end data standardization system spanning cultivation, manufac-
turing, and clinical practice; developing market-oriented data circulation mechanisms; construct-
ing blockchain-based trusted security architecture with privacy-preserving computing; fostering
collaborative “government-industry-academia-application” innovation ecosystems; and actively
engaging in global standard formulation to strengthen regulatory leadership. The study emphasizes
that synergistic integration of technological innovation and institutional reform, anchored in data
element utilization, will catalyze the convergence of TCM knowledge systems with modern technol-
ogies, ultimately shaping a distinctive Chinese paradigm for intelligent TCM development. As digital
transformation deepens, data elements are anticipated to unleash greater potential in enhancing
service efficacy, expanding industrial boundaries, and reshaping the global competitive landscape.
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