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Abstract

Driven by the global Fourth Industrial Revolution and China’s “Intelligent Transformation and Dig-
italization” strategy, the pharmaceutical industry is accelerating its transition toward intelligent
and digital transformation. However, a significant gap persists between the current talent capabili-
ties and industrial demands. To address this challenge, this study developed and implemented the
Pharmaceutical Data Management Practice course based on the CDIO (Conceive-Design-Implement-
Operate) engineering education model. By constructing “digital twin” teaching projects covering
traditional Chinese medicines, chemical drugs, and sterile preparations, students were guided to
practically operate production and management systems such as LIMS, MES, and DCS. The course
aims to cultivate comprehensive competencies in data governance, technology application, and reg-
ulatory compliance, thereby bridging the “talent gap”. It seeks to supply the pharmaceutical indus-
try’s digital transformation with compound technical talents possessing engineering thinking and
innovative capabilities, while also providing a replicable practice pathway for similar curriculum
reforms.
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Table 2. Curriculum project-based teaching content design based on the CDIO concept
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