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Research on the Large scale Production Process and Quality Control of Antibody Drugs

Biao Tang Junjie Wang

Nanjing Tech University
[Abstract] The large—scale production and quality control of antibody drugs are the core issues for the upgrading
of the biopharmaceutical industry. This study systematically analyzed the optimization strategy of mammalian cell
expression system and revealed the technical equilibrium point between yield (5—8g/L) and glycosylation
modification (alpha—2,6—sialylation) in CHO and NSO cell lines; A collaborative production system based on
perfusion culture (cell density 2.5 x 107 cells/mL) and continuous purification process (resin utilization rate
increased by 2.3 times) was developed, which reduced the production cost of monoclonal antibodies by 18%. In
the field of quality control, a multidimensional quality control network covering mass spectrometry (sensitivity
0.01%), ADCC activity determination (EC50 deviation £+ 25%), and process analysis techniques (Raman
spectroscopy prediction error reduced by 40%) was constructed, and the significant impact of key process
parameters on glycosylation was verified through experimental design (DoE) (p<<0.01). Research has pointed out
that the stability of cell lines (a 40% decrease in passage yield) and the bottleneck of analysis method throughput
remain major challenges in the industry, while AI driven optimization of culture media (a 15% increase in
sialylation) and modular factories (a 35% reduction in construction costs) represent future technological directions.
This achievement provides theoretical support and technological path for the industrialization of antibody drugs,
and has strategic significance for China's biopharmaceutical industry to participate in global competition.
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