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—In this class, students are required to perform design assignment. At the same time, stud

n report.

ents are required to present the results of their design. Students have to submit their desig

— Biochemical engineering is a subject deals with biological mechanism and phenomena t
hat can be utilized in engineering fields for the improvement of life quality of human beings.
The primary objectives of this class are as follow:
1) Students improve their understanding on fundamental principles of bioengineering

2) Students learn about enzyme reaction kinetics, cell cultures, operations of various types
of bioreactors for the production of precious bioproducts such as vaccines and enzymes.

3) Students develop their ability to design bioreactors under various conditions.
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Description
Related Courses

Course Goals

Projected Result
S

Percentage of th
e original langua
ge classes(%)

Cyber Lectures P

review

Syllabus

Times

Lecture Topic

e el
— Lecture materials and questions related to this class can be discussed through E-learni
ng campus website.

- Life Science Fundamentals
This class introduces fundamental inforation and knowledge on life engineering.

1. Active talents (with logical reasoning abilities) Can conduct analysis based on fundame
ntal knowledge

2. Innovative talents (with knowledge integration capabilities) Can generate solutions base
d on analysis results

3. Dedicated talents (with collaborative skills) Can comprehend assigned tasks as team m
embers and derive outcomes

1. Raising the ability to solve design problems using fundamental knowledge

2. Improving the ability to design systems while considering practical constraints

3. Enhancing the ability to contribute to achieving results in tasks assigned to the team as
a team member.

4. Cultivating the ability to effectively communicate with team members for task execution as
a member of the team.

100% (Lecture will be given in English only)

Lecture Goals Lecture Methods Assignments

— Course guideline
— Introduction to ter

— Introduction to the lecture

1 — What is bioprocess engineer ze,

s?

— Basics of biology:
Engineer's perspectives

— Nature of enzyme

m prolect Syllabus/Textbook
u X

— Can explain the bi ’

oprocess enginee

r's role

Can explain the hist
ory on the technical
development of biol
ogical catalysts

Can characterize th
e nature and reactio
n kinetics of enzym

es / Can determine ze, HW #1

— Enzyme kinetics

4 — Inhibited enzyme kinetics

and intererete the e
nzyme kinetics and
parameters

Can explain the Inhi
bitory enzymatic rea | &2l
ctions

Can determine the e

— Effects of pH and temperature

5 on

ffects of solution pH
and T on enzyme Ki

O\J
1o

enzyme kinetics

6 — Immobilized enzyme systems

netics

; HW #2

0\.1
o

Can understand en
zyme immobilization
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Times

10

11

12

13

14

15

Lecture Topic

- How cells grow?

— Environmental effects on cell
growth

kinetics

—Mid term

— Operating considerations for b
ioreactor
— |ldeal chemostat

— Selection of cultivation method
— Chemostat with recycle

— Bioreactors:
Fed-batch reactors
immobilizaed systems

— Bioreactor: Packed bed react
ors

— Stoichiometrics of microbial gr
owth

- Final exam

— Design presentation & discus
sion

Methods of Grading

ct

Lecture Goals

and kinetics in imm
obilized systems

Can explain the spe
cific cell grwoth rat
e, cell mass determi
nation techniques,
and various coeffici
ents

Can explain the effe
cts of temperature,
pH, dissolved oxyg
en, redox potential,
jonic strength on ce
[l growth

Can determine the o
perating parameters
of bioreactor and un
derstand the basics
of chemostat

Can determine the b
ioreactor type and u
nderstand the opera
tion of chemostat wi
th recycle

Can design various
types of bioreactors
including fed-batch
reactor and underst
an the concept of th
e immobilized cell s
ystem

Can design the pac
ked bed reactors ba
sed on operating co
nditions

Can explain the defi
nitions and stoichio
metric calculations
of cell growth

Summary and final e

xamination

Presentation of desi
gn results
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Lecture Methods

Assignments

MIdterm exam

HW #3

HW #4

Final exam

Submit final report and
presentation term proj
ect
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Details

Written exam.

Written exam.

Report and presentation of design assignment (& 7
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3 Pop Quizzes
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1. Lectures will be primarily focused on theoretical discussions.

2. For lecture—related questions or necessary matters, please utilize the e-learning campus.
3. Attendance Policy:

1) Absence of more than 1/3 of the total lecture days.

2) Grade will not be granted (10 absences out of a total of 30 sessions).

3) Deduction of 1 point per absence.

4) Deduction of 0.5 points per tardiness.

4. Examination Policy:

1) Open-book time may be provided during the exam.

— Students who leave early will be considered to have forfeited the open—book time.
2) Examination scores are non—negotiable.

5. Assignment Policy:

1) Homew ork should be uploaded to the e-learning submission site before due date.
2) Submissions after the due date will not be accepted.

6. Design Assignment:

1) Assigned as an open—ended question.

2) Students will perform the design through team activity.

3) Lecturer will not provide guidance on team-specific design content.

4) Submission of results report in the 15th week, with all team members participating
in the presentation of the design outcomes.
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