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Abstract

Guided by the CDIO (Conceive, Design, Implement, Operate) engineering education concept, this
study proposes a systematic teaching reform plan to address issues in biopharmaceutical specialty
teaching, such as a theoretical curriculum system, a weak practical platform, and insufficient
school-enterprise collaboration. By reconstructing the modular curriculum group of “theory-prac-
tice-project” trinity, core contents such as GMP specification, bioreactor design, and drug quality
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control are integrated into project-driven teaching. A practical platform combining virtual simula-
tion and physical experiments is established, introducing real cases and production standards from
enterprises to enhance students’ engineering design and problem-solving abilities. Additionally,
the evaluation system is reformed to create a multi-dimensional evaluation mechanism encompass-
ing process assessment and enterprise participation, and to promote the development of “double-
qualified” teaching staff and a school-enterprise collaborative education mechanism. The reform
aims to comprehensively enhance students’ engineering thinking, innovation ability, and profes-
sional qualities, foster deeper integration of production, teaching, and research, and provide prac-
tical references for cultivating high-quality applied talents in the biopharmaceutical industry.
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Table 1. Module of curriculum system
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