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Abstract: In recent years, spherical particles based on natural bio-based materials have attracted increasing
attention due to their unique properties, including shape, structure, and ability to bond with other materials.
As the most abundant aromatic polymer in nature, lignin exhibits good antibacterial and antiviral properties
as well as biocompatibility, indicating great application potential in the pharmaceutical, cosmetic and food
fields. Preliminary research results showed that spherical lignin particles have been successfully used as
drug carriers, such as encapsulating active ingredients for the disease treatment like cancer, and insecticides
or antimicrobial agents for the controlled release of pesticides. Herein, the fundamental physicochemical
properties and release influencing factors of lignin-based drug-loaded microcapsules were briefly
introduced, followed by detailed discussions on the preparation methods, corresponding characteristics and
advantages of lignin-based drug-loaded microcapsules. The progress on the application of lignin-based
drug-loaded microcapsules in biopharmaceutical and chemical pesticide applications as well as the key
problems that need to be addressed were further reviewed. Finally, the future development directions of
lignin-based drug-loaded microcapsules were prospected.
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Fig. 2 Schematic diagram of lignocellulose preparation by different scale methods
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AL-PCZ and AL-PCZ-IMZ!*”! (c); Schematic diagram of SLS-MCs preparation (7] (d)
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(b); Schematic diagram of aggregation model of CA-SLS with different ratios of CTAB/SL-PEG in solution’¥ (c);
Schematic diagram of preparation of drug-carrying microcapsules and in vitro release profiles of drug-carrying

microcapsules under different pH conditions!”*! (d)
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