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Abstract: As the core carrier of the traditional Chinese medicine (TCM) industrial chain, the quality of Chinese herbal decoction pieces
(CHDP) directly determines the safety and efficacy of clinical medications and big health products. Guided by the “Healthy China”
strategy, the industry has experienced continuous expansion and deep technological empowerment, emerging as a pivotal pillar of the
health industry. However, critical bottlenecks persist in processing quality control, including insufficient digital identification accuracy,
lagging intelligent characterization technologies, inadequate quality standards, and low conversion rates of research outcomes.
Breakthroughs in integrated technology-standard innovation and industrial application are urgently needed. This review systematically
analyzes core challenges and development trends in quality control of CHDP, focusing on advances in digital-intelligent quality
characterization technologies and industrial transformation practices. We propose a novel paradigm centered on the “clinical value-

pharmacodynamic mechanism” dual-core driver, integrating veteran pharmacists empirical knowledge of “appearance-based quality
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discrimination” with multimodal quality control technologies (covering physical traits, chemical constituents, and bioactive

characteristics). This framework establishes a multidimensional holographic quality characterization system (“shape-flavor-property-

quality”) and holistic/specific evaluation standards for CHDP based on “observing shape and color/smelling odor/inquiring

property/inspecting quality by touch,” alongside excipient control specifications. Collectively, these provide a scientific foundation for

intelligent manufacturing and full-process quality control of CHDP. Ultimately, this facilitates the translation of research outcomes to

meet national strategic needs, fulfilling the dual mission of “serving people’s health and advancing global scientific frontiers”.

Key words: Chinese herbal decoction pieces; quality control; digitalization of empirical identification; multimodal characterization;

process analytical technology; quality traceability system; bio-potency; shape-flavor-property-quality four-dimensional evaluation;

clinical value-oriented; intelligent manufacturing
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Table 1 Digitized quality characterization system for “shape-quantity-efficacy” of Chinese herbal decoction pieces
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