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Abstract: Biologics including monoclonal antibodies and recombinant proteins have made significant impacts on the
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prevention and treatment of many important diseases, such as cancer, autoimmune disease and viral infections.
Mammalian cell culture is a key but full-of-challenging technology for large-scale manufacturing of these high-demand
and life-saving biologics. Until the early nineties, mammalian cell culture process was largely deemed as an unsolvable
black box, and cell culture process scale-up was a significant challenge. As a result, mammalian cell culture process
was an essential and key but bottle-neck technology for the development and manufacturing of biologics at that time.
Prof. Daniel 1.C. Wang, a pioneer in industrial biotechnology and founding director of MIT's Biotechnology Process
Engineering Center, took the initiatives in the late 1960's to systematical study on all spectra of problems related to
mammalian cell culture and its application in industrial biologics production. His research interests spanned from the
microcarrier culture of adherent cells to the serum-free culture of suspension-adapted CHO cells; from batch culture,
continuous culture, perfusion culture, air-lift fiber-bed culture to high-density fed-batch culture; from process
technologies to engineering challenges. Several decades of Prof. Wang's leading role in the cutting-edge research and
cross-discipline collaboration made significant breakthroughs in cell metabolism control, stoichiometrically-balanced
culture medium and feed supplement design, serum-free medium development, inhibitory by-product control, protein
glycosylation heterogeneity monitoring and control, on-line monitoring of bioreactor and cell culture process scale-up.
Prof. Wang's achievements greatly advanced knowledge and understanding of the cell culture process and laid a solid
foundation for the subsequent development and wide application of these novel technologies, especially the fed-batch
culture process, in the commercial manufacturing of life-saving biological products and facilitated the booming of the
biotech industry in the recent decades. This review article is dedicated in memorial of my Sc.D. thesis advisor Prof.
Daniel. I.C. Wang!

Keywords: Daniel 1. C. Wang; industrial biotechnology; animal cell culture technology fed-batch cell culture;

stoichiometric model; antibody manufacturing
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