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Ch. 1 A&

 Bread and Beer
Manufacturing Process, the
5th. Dynastry (ca 2400 BC)
Leiden Egyptian Museum,
Holland

« BC 70004 :
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« BC 40004
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Ch. 1 A&

* biotechnology
- MAYL MYy=&4d= 0|l=ot(d A

Of
in Njo
2

— 191793 &ote| AXILI Karl ErekyJl At

= ArZ20otH HHKIE e Alsdiatol= AN 8l 2
INE=S
- MHErS (industrial fermentation)cl= 2012 & AIE




bioengineering : 2|<f, =& 2tA & Ko
biological engineering
biochemical engineering : M=2=0{E Al=0ol=
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system0ll atefx=ssF 2l 8 &, Jot= stsfHg E 2o
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biomedical engineering
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Time

“Red Biotechnology”
“Green 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
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Figure 1.1.  Photograph of Alexander
Fleming’s original plate showing the growth
tunr and its in
rowth, (With

of t
hibitory

permiss




Penicillium

Staphylococcus

Zone of

o
2
23
€0
P
Eo




H=otsr S

Florey & Chain
HLIAZSISZ AKX S

T BRM U




CBNU’

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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A=t FA

 Merck : st=stAet O

MESSITIZE SIS0 A
NS WD 28, 2A

=% 1 0.001 g/L —>50 g/L
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AMNat=d0| del, HAHE =, l_HILI/\'ElI =2, Al
d=&0] B0l & =528, SEMN, s
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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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« 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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« 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 )
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« 1970890 & : Wang, Cooney, Langer —> 3t=3 1, LHH
Al W= —> M=rskilt

« 198749 S N0IAN MEstsESS s 8
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 University College London : Biochemical Engineering Program
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d=282 M

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
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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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