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Research progress and challenges of the whole chain of pharmaceutical chemical
new product technology development to scale-up production
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Abstract: The full-link development of new pharmaceutical chemical products mainly includes the main links of
technology research and development, pilot-scale conversion and large-scale production, which is the main support for the
high-quality development of the pharmaceutical industry. In recent years, the breakthrough of green synthesis, continuous
flow reaction, intelligent control and other technologies has improved the efficiency of the full link, and the integration of
biocatalysis and digital twin technology has improved the stability of the process. However, the full-link still has the main
problems of amplification effect regulation, environmental protection compliance pressure, and insufficient industrial
chain synergy. This paper systematically organizes the cote research progress from technology development to latge-scale
production of new pharmaceutical chemicals, analyzes the core problems existing in each stage in depth, and provides

reference for industry technology upgrading and industrialization.
Keywords: Pharmaceutical chemistry; Full-link development; Large-scale production; Technical challenges.
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