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Research strategies for traditional Chinese medicine self-assembled systems in
prevention and treatment of pulmonary diseases
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Abstract: Pulmonary diseases are clinically prevalent, intractable common disorders characterized by recurrent episodes and
progressive deterioration. They severely impair human respiratory health and pose substantial challenges to clinical diagnosis and
treatment. Conventional traditional Chinese medicine (TCM) formulas are confronted with bottlenecks including insufficient targeting
ability and low bioavailability, which hinder precise drug delivery to lung tissues and efficient therapeutic outcomes, failing to meet
the demands of modern precise and high-efficiency clinical practice. Recent studies have revealed that bioactive components from
TCM can spontaneously self-assemble into nanoparticles via non-covalent interactions such as hydrogen bonding, hydrophobic forces,
and n-x stacking. Such TCM self-assembled nanosystems feature simple fabrication procedures, favorable targeting specificity, superior
biocompatibility, stable pharmacological effects and low adverse reactions. These merits effectively overcome the limitations of
conventional TCM preparations and offer innovative strategies for targeted and precise prevention and treatment of pulmonary diseases.
This review systematically elaborates on the formation mechanisms, structural characteristics and preparative advantages of self-
assembly of TCM bioactive constituents. It comprehensively summarizes the latest research advances of TCM self-assembled systems
in the prevention and treatment of various pulmonary diseases including pneumonia, acute lung injury, pulmonary fibrosis and lung

cancer. Moreover, the technical bottlenecks and application constraints in this field are discussed, and prospects for future development,
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clinical translation and innovative application potential are proposed. This work provides theoretical references and practical evidence

for the in-depth research, optimization and modification of TCM self-assembled targeted delivery systems, as well as the clinical

promotion of precise therapies for pulmonary diseases.

Key words: traditional Chinese medicine self-assembly; pulmonary diseases; bioactive components of traditional Chinese medicine;

research strategies; targeted delivery; precise therapy
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Fig.1 Schematic diagram of preparation, administration routes and therapeutic process of traditional Chinese medicine

self-assembly systems for pulmonary diseases
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Table 1 Molecular structural basis, intermolecular forces, and influencing factors of self-assembly of active components in

traditional Chinese medicine
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Fig.2 Schematic illustration of formation mechanisms of
traditional Chinese medicine self-assembled systems for

prevention and treatment of pulmonary diseases
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