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Research on Key Technologies and Quality Control in Biopharmaceutical Processes
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Abstract: This study explores the key technologies and quality control systems in biopharmaceutical processes, covering
core process steps such as cell culture, protein separation and purification, as well as quality control methods such as Quality
by Design (QbD) and Process Analysis Technology (PAT). By analyzing the challenges in process amplification, product
consistency, and innovative technology application, a solution combining digital and automation technology with artificial

intelligence is proposed to improve production efficiency and product quality. This study provides technical references and

response strategies for maintaining high standards of quality control in the rapidly developing biopharmaceutical industry.
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