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Basic biological concepts and bioprocess (bioreaction engineering and bioseparation process) in

engineering aspects
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. LU EASSE
1. MZ518t B8t HO|ot SALZ OIGHBCH
2. HIE, B4, AL B8 S 12Xl MSHX YA S 0o
3. MITO| MA BE, Q4 MSU2I| S MSUS 25t Cfo 0l shEtCH
4. M520 5% L FH LS 0lohBHCH
5.2, ASNE Y, REX X, 4STHC| OISIX S8, SEHY S S+DLHO ol DESCH

1. Definition and history of biochemical engineering

2. Basic biological concepts (cell, enzyme, metabolism, genetics)

3. Biorection engineering (cell culture methods, cell growth model, bioreactor)

4. Bioseparation process

5. Special topics (animal and plant tissue culture, genetic modification, biomedical engineering, mixed
culture, etc.)

. WY ISS
1. =DM 223238 HI3EH Shuler, Kargi, Delisa X, 222 29, 8271, 2018
2. 210l : Bioprocess Engineering, 3rd ed., Shuler, Kargi and Delisa, Pearson, 2018
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o, M2 (Introductlon)
MESst J|=e|-HE (Cell)
24 (Enzyme)
CNIZO HEg-2 8 (Genetics)
- HAFE 2 (Metabolic pathway)
83 N2l MZA 242 (Cell growth, Stoichiometry)
FNEHEO HA-KE IS (Genetic engineering)
103 ME28t=2D| (Bioreactor)
113 HA23, Mo, €2 (Scale—-up, Control, Sterilization)
123 MH 29| 3|42 AAH (Bioseparation process)
13F: S, ASHE Ui, SEXEEE MHC 0l& (Culture of animal, plant, and recombinant cells)
143 O8N S8, SEHlY, Ms& M2 23 (Biomedical engineering, Mixed culture, Traditional
bioprocesses)
153=: J|Z DA} (Final exam)
. A3 HOIUHOIL, =AIANE, dIZE, EE &8 S L E)
A, HHE & 2HE B80%, =24 20%
Exam, homeworks, and presentation 80%, Presence 20%
. AO*EE_SH UI-tH
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Basic concepts: lecture, Special topics: students presentation
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 Bread and Beer
Manufacturing Process, the
5th. Dynasty (ca 2400 BC)
Leiden Egyptian Museum,
Holland

« BC 70004 :
12|01 A L& HI A
« BC 40004
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* biotechnology
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- MHErS (industrial fermentation)cl= 2012 & AIE




bioengineering : 2|<f, =& 2tA & Ko
biological engineering
biochemical engineering : M=2=0{E Al=0ol=

O
system0ll atefx=ssF 2l 8 &, Jot= stsfHg E 2o
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MBS D5 + M2

OoO=0C oo M

biomedical engineering

bioprocess engineering : stst=2st0t 2 JIAH, &
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“Red Biotechnology”
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Bio-feedstock

* Replacement of
fossil fuels by sugars
and starch

Bio-processes

* Fermentation for
chemical production,
e.g. vitamins

Bio-products

* Polymers

* Enzymes

* Food additives




il

1!
RD

o)

A (biologists): qualitative

F

o =
o
=

H
M
S

A

YOI DUS NN AS

oy
=

’

X
A,

- X
o

it

ol

0l

FsystemOl A &
Xt (engineers): quantitative

&y el

I U0 Ho

Dk
il

"

ol

-

ol

K

il

Ei = O]

180

"
<

o0

0K

10

il

ol
il

™
b0
<l




|
-
HN
| H_s._CH;
HC—C~ " >c
| | | ~CHjg
E=B—E]
o ~Co0"

Penicillin

Figure 1.1.  Photograph of Alexander
Fleming’s original plate showing the growth
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rowth, (With

of t
hibitory

permiss




A=t FA

» Fleming (1928) : HiL|&al&l &

Staphylococcus Penicillium

Zone of
inhibited
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A=t FA

- 0l s24 E8X9 A4 (NRRL—NCAUR)
XY (S =2H RS =2 &

Xl), AbE 108 SOt

- ME&& &3 Penicillium chrysogenum = 2l
~NEXDXN  DHYIUH ot 9 TQ
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« =& 10.001 g/L — 50 g/L
« APAISEO| M2l HAFEEZ, HILI& el 22, Al

APRTHO| HO| 2 EEY. ZA Y, Bt2D]
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Figure 1.2(h), Inside view of o large antihictic fermenter. (From Trends in Biotechnol-

v J16), 1985, Used with permission of Elsevier Science Publishers.)

Figure 1.2(a).  Senes of large-scale antibiogie fermeaters. (Wih permission, from T.D
Brock, KM, Brock, and DM, Ward. Basic Microbiolapy siti Applications. 3d od., Pear-
son Education, Upper Saddle River. NJ, 1986, p. 507
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CHUNGBUK MATIONAL UNIVERSITY




St st
_/ O ™M
G e S Tt -
Nufrient
Tonks

e = A e T
Seed
Fermenter Fermentation
Tanks
Crystal wash

E voporator sj""“
Mix
Tonk
Crystalline Filt
potassium -
penicillin
Figure 1.3,

Schematic of penicillin production process
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« 19434 Shell &3 At st AL HILIAE S&EC
scale—up, tHetMaE 4=

« 19734 O|F A= 3< AIOH

- SANMEZE JI=s &
Ol BX 25

- NMZ AL MEZ=F=20F:
monoclonal antibody (1975),
polymerase chain reaction (PCR, 1985),
biochip (1995), transgenic animal (1974),
combinatorial chemistry (1984),
tissue engineering (1990), SMs= (1997)
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0] =
« Gaden (1959)

— "Journal of Microbial and Biochemical Engineering
and Technology" &2t —> 196143 “Biotechnology and
Bioengineering"'@ 2 BHA.

- M=235tst=2so (HE Humphrey W= W=

« Humphrey (University of Pennsylvania)
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« 19508 0H MIT AlSS sttt MEstet8stns T2 )
cH

« 1970890 & : Wang, Cooney, Langer —> 3t=3 1, LHH
Al W= —> M=rskilt

« 198749 S N0IAN MEstsESS s 8

 Department of Chemical and Biochemical
(Biomolecular) Engineering

« MIT, Stanford ot 1t : MdEotsrEs, =23
w=JF AL 1/3
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 University College London : Biochemical Engineering Program
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US FDA (United States Food and Drug Administration)

o|tE MAotEH

o OIE AN =0 et 8L ANK & 6E B AR

« A& 1A (Phase | clinical trials): & 14, ot A AIE, 20 - 80
S K3 A0 CHoll & Al

o AN 2CHH (Phase Il clinical trials): & 24, E&2 ({8, & &

Ak, 100 — 3009 2tALOIl CHol & Al

ol A 3EHH (Phase Il clinical trials): & 349, E& 2, SsHlA

| 22 A, 1000 — 30002 &HAL

A18IHE, 2232 28 = DLIHE HS

INEOIA SCINA 2 153, 2 50 &2 HlE 22 (2013)
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FDA= MIZ L MES MAGH)| st 23S S Al =0

GMP (Good Manufacturing Practice, S M Z&EX}) : Al E-9| ¢
SO HEHdIN Fed=2 SEUHUHAMN ESot= )l 2Hd2=2 42
SLEAE.OIFEO| HIE-2elQ J|=

ojtZ 2 BtE Al GMP2Z2 Al CISE AlE 0 A &S OF StCt,
ANl MAFAIE S AH I BHXI, X 2HEX (M=, &7 L&
BIC Al QIS S BHOLOF &, AT EYI0 OIS), Matolado g 2
AR & (0 S22 BHY), Ma=22] Hel s2 CHEL.

ASHAMAU AN AAIS 22 c
Laboratory Practice, SQIAS & XI)E CH= A4 0F &HLY.

SOP (Standard Operating Procedure) : 28 &= A= SOPO| 2| oH
= M3t &l f OF StLCt.
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