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Development and practice of national first-class
undergraduate course “bioengineering equipment”

WANG Yuanshan, NIU Kun, CHENG Feng, WU Zheming, XU Jianmiao, SONG Xiaofei,
ZHENG Yuguo

College of Biotechnology and Bioengineering, Zhejiang University of Technology, Hangzhou 310014, Zhejiang,
China

Abstract: As a strategic emerging industry of China, the biotechnology industry develops rapidly in
recent years, which significantly increased the demand for creative and capable talents. As a core
curriculum of bioengineering specialty, biotechnology equipment plays an important role in fostering
such talents. To address the problems in biotechnology equipment course teaching such as limited
equipment availability, limited engineering practice, and lack of learning motivations, curriculum reform
and optimization were performed based on curriculum resource development, virtual reality-physical
combined engineering training, and boosting learning motivations. The optimized teaching contents
focus on fostering morality, intelligence, and creative practice abilities by connecting new requirements
of social development, introducing new progress in biotechnology research, as well as new practices in
research and development (R&D). Measures such as teaching methods innovation, assessment and
evaluation methods optimization, cutting-edge R&D progress, diverse resources integration, and
online-offline combined teaching, were developed to boost the learning motivation and foster the
innovation competence of students. By above exploration and practice, the practice and innovation

competence of students were significantly enhanced.

Keywords: biotechnology equipment; biotechnology industry; industry-education integration; creative
practice ability
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Table 1 Resources in the Introduction

Topics Resources

Flowchart of recombinant
production of biopharmaceutical
proteins

Pilot production process of green
fluorescent protein

Video from just biotherapeutics Inc

1) Bioprocessing part 1-fermentation
2) Bioprocessing part 2-separation and recovery

3) Bioprocessing part 3-purification

Development of biotechnology
industry

1) CCTV news of the R&D of COVID-19 vaccines in China
2) R&D of validamycins, the first agro-antibiotic of China

3) CCTV news: breakthrough from 0 to 1 by Chinese scientists: cell-free
chemoenzymatic starch synthesis from carbon dioxide

4) Biotechnology by Amgen Innovation

5) Industrial microbiology introduction

6) Synthetic biology explained

7) The future of biotechnology

8) The future of biotechnology (2)

9) The next generation of biomanufacturing

10) White
Process and management of 1) Biosimilars
biomanufacturing

3) GMP

4) Regulatory affairs

5) Risk management

6) TechDok

7) Validation

Virtual reality of biotechnology

1) VR biology guided tour

2) FillFinish-drug formulation

2) Developing a biological drug in virtual reality
3) GE BioPark biomanufacturing campus virtual tour
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Figure 1

Virtual reality training of production of recombinant biopharmaceutical proteins (A), and

intelligent microbial fermentation of pharmaceuticals and 3D design of the workshop (B).
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