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In the 1st part of this course, Cellular Biology is lectured as well as Cytotechnology and Cell Culture Engineering
in order to understand Cell Therapy and Production of Bio-pharmaceuticals. In the second part, this course will
provide a basic understanding of the Kinetics and Transport Phenomena in Bioprocess as well as the Design of
Bioreactors from an engineering standpoint. Recent topics and practical technologies in Bioengineering will also
be described. In the third part, this course will provide a basic microbiology for understanding the microbial
industry including the production of antibiotics and fermented foods. In the fourth part, this course will cover
mathematical life sciences such as Systems Biology and Bioinformatics, which are increasingly being applied in
Biotechnology.
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To understand leading—edge research and practical technologies in Bioengineering.
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In the first part, this course will provide the following:




Cell Biology, Cytotechnology, Cell Culture Engineering, Cell Therapy, Biopharmatheutical

In the second part, this course will provide the following:

Kinetics of enzymatic and microbial reactions, Transport Phenomena of nutrients in Bioprocess, Design of
Bioreactors, Design of Experiments in Bioprocess, Recent topics and practical technologies in Bioengineering.
In the third part, this course will provide the following:

Microbial structure, metabolism, function and genetics, Application of microbiology

In the fourth part, this course will provide the following:

Mathematical modeling of biological systems, Data analysis techniques, Their recent application in
Bioengineering.
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Students should retrieve information of technologies described in lectures on the Internet in order to check the
current trends.
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Lectures and exercises
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Mid-term exam and reports
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Molecular Biology of the Cell, 5th Edition, by B. Alberts et al., Garland Science

Biochemical Engineering Fundamentals 2" Edition by J. E. Bailey & D.F. Ollis, McGraw Hill
An Introduction to Systems Biology: Design Principles of Biological Circuits 2" Edition by Uri Alon, Chapman
and Hall/CRC.
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Biology, Biochemistry, Molecular Biology, Chemistry, and Biochemical Engineering
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This lecture is in-person class.




