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Synthetic biological manufacturing of pharmaceuticals
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Abstract China's pharmaceutical industry has made remarkable progress in development, yet it also faces significant challenges in
technological innovation and industrial upgrading. This paper provides a systematic overview of the technological architecture underlying
synthetic biomanufacturing, highlighting its core advantages grounded in the use of renewable feedstocks, environmentally benign
processes, and superior atom economy. On this basis, the paper offers an in—depth discussion of the innovative applications and recent
advancements of synthetic biomanufacturing in the synthesis of chemical active pharmaceutical ingredients, bioactive constituents of
modernized traditional Chinese medicine, and macromolecular therapeutics including proteins and antibodies. Despite its promising
outlook, the field still faces key constraints such as suboptimal technology translation efficiency, barriers to interdisciplinary integration,
and limited end—to—end process consolidation across the value chain. To overcome these limitations, it is imperative to strengthen
Al—enabled enzyme engineering and metabolic pathway optimization, while promoting deeper convergence with materials science,
chemical engineering, and related disciplines to establish next—generation biomanufacturing platforms. In conclusion, synthetic
biomanufacturing represents both a strategic driver and an indispensable pathway for advancing China's pharmaceutical industry toward
greater precision, efficiency, and intelligence, thereby reinforcing its global competitiveness.
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www.kjdb.org 39


https://doi.org/10.1016/j.ymben.2024.07.003
http://www.kjdb.org

	1 合成生物制造及其优势
	2 医药的合成生物制造
	2.1 化学药的合成生物制造
	2.1.1 生物催化合成医药化学品
	2.1.2 微生物细胞工厂合成医药化学品

	2.2 现代中药的合成生物制造
	2.3 大分子药物的合成生物制造

	3 结论与展望
	参考文献

