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Integrating Green Pharmaceutical Principles into the Instruction of “Drug Synthesis
Reactions”
Jinhui Hu
School of Pharmacy, Anhui Xinhua University

[Abstract] Green pharmaceuticals promote the decrease of resource consumption and environmental influence
throughout the whole process of drug production including discovery and development, sustainable raw
materials supply, atom—economic reactions, energy—saving separation and purification, and responsible waste
disposal. As an important bridge between organic chemistry and industrial pharmacy, the course "Drug Synthesis
Reactions" includes reaction mechanisms, synthetic route design and consideration of process scale engineering,
which is an effective means to enhance the awareness of green synthesis in students. This paper discusses the
incorporation of green pharmaceutical concepts into the course through four aspects which are learning goals,
curriculum content, laboratory teaching methods and assessment system. Based on curriculum analysis and
teaching experience, it points out the essential conditions such as alignment with national sustainable policies
and industry green chemistry standards as well as the existing problems like lack of real—world process data and
incomplete evaluation of green performance indicators. In order to solve these issues, a teaching model is
suggested based on: organizing the content according to reaction categories with clear green chemistry
requirements; integrating comparative route analysis and quantified green indicators (such as E—factor, atom
economy and process mass intensity) to improve the decision—making ability in synthetic design; improving
laboratory instruction through greener experimental procedures, case studies from industrial process
optimization and digital simulations of environmental impacts; and conducting ongoing, competence—oriented
assessment that evaluates not only the conceptual knowledge but also the systems thinking and green problem
solving abilities throughout the drug development process.
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