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Mass Production of Paclitaxel by Plant Cell Culture
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Samyang Genex Biotech Research Institute, Daejeon 305-348, Korea

ABSTRACT Samyang Genex succeeded in commercialization of anticancer agent-paclitaxel by plant cell culture

technology. The core technology of Samyang Genex relating paclitaxel production includes cell line development,
cell line preservation, cell culture, scale-up technology, and purification technology. On the basis of the research,
Samyang Genex built the factory operated by CGMP (current good manufacturing practice). The paclitaxel-
Genexol " -is commercially available in Korea, and it will be launched to world market including USA after approval

of US FDA.
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HEA = Feke Ao Bilojy QIFelA 7Aooz 4
o] g Bt ol gy, ooFE MAES YRE AR
A7 gtk AAZ WA AT T U SJeRES 25% ol 4ol
AEA fElE Edol dA7ER] o¢k ko] 82 A
F7b AP AEFE AA 3079 AEA F, 50009 F
o AIUA] 4=} (Payne et al. 1991). A EA A §&38 &
A& FE8A AYsisle AL A7 Alofo] mE=H
FRH 27, 715H0 A, Tl XA QAL E ¢
AeH olE FEa] A% tite s ZHEE v Ao 4
ZZu)Frgolth

A EA Zu] kel SJaiA] o|AYAMIES AEiEE AFE
Y &)X shikonine] /fLHOZN MEE & EAUTZ &
4= 217l ©™ (Tabata and Fujita 1985), o]oj4] ¥ E.¢] Nitto
Denko oA+ 20,000~25,000 L F+29] L& % ujoks E3}
of QA Fstell JFToEM AEZA UG o3t
FEEF A digt 7S AERIE 7 = A7 H
21} (Ushiyama and Hibino 1997).
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ke Aok o271 FAFC] Atk -4, A o] He nAY
Bolv} FE Axe vsiM AxFH £57} T} £18 dut
Hog ANEAZEuFe] gaia AAtEE o)A tAMIES] A
Adel wrom A7|7he] w70’ Qlste) dd iy
o] o] FoJAEE =t BT ZI|AEFEAH7E Bol 3
f3lt} o]gq & FAAEEC] W] Wil Y3k E2S IF
T2 AdsiEe o7k dhe] AeEHY e, wiA 2
Hj k29| optimization, OJXHAMMES] AAHIE =07
93t elicitation, process 2] optimization £¢] Z173l¢|t}
Paclitaxel-2 19503t & ©]=2] NCI (National Cancer
Institute)7} Z4lo] & FGEZ A Z2IA L4Ad
grotE o)t} (Suffness and Wall 1995). 1970wdto} o]\
EAo] FZ9 (Wani et al. 1971) #-&-717o] (Schiff et al.
1979) ¥ H o1, 19920 EojA{} Bristol Myers Squibb
(BMS) o ojale] dstel] FFatch 2710 dad &8
AZA FDAY 3|7} WL paclitaxel & Az} H&Zo] &
dEe] 1995We= FHLEAREAZ, 183 199736
Kaposi Sarcomad] thalt I FAZE 3712 wobr] ARSI
ok AR 719 paclitaxel S HA ey FE (Taxus
brevifolia)& HE3A FEet AJor S e 17
A9 ¢ 870 ZAE o718t oo wWeE 19953 RE
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= A3LEAL renewable biomass¢l FE9] YelA F£3}
o] A side chaing Eol]x ulghA W 0 2 paclitaxel S AJA
A ek Ty o] v W 9Al 59 ol EA
e ArAlY o] AFdHo|Te M, YAEZTE A7A
o] &3 o9 8y wolg= F WAE AAA Ho
A7t Aolls SA7E AT A 25 oA EAH =
s 23l7] 93 gz AEAMEFHE o]LE paclitaxel
o] AARE 1992'3@HE mFe] ESCAgeneticsdt 358 7E
A EA ) ol F A AE 199539 3,000 L TR A
AEH SR paclitaxel & A4 F Sl 71& el 433t
A, 19970l = A EA TG A-E&F7glA 32,000 L FE
9] bioreactor® paclitaxelZ FAMsl= o] AJZ3F ok 4k
A xe] AENE PG 7S Tkl QYL pacli-
taxel 2 7)Z¢] cremophore AP o 2= | I4E AL
ALAGFE F3d 2001358 S AlgFo|vt A S
= EF e FESR JIEAYY RALE Fole &
AF AYATLE F7594 @A A< - PM (Paclitaxel-
Polymeric Micelle) A F 22 Yate] A= Ut tha-2
kA 20 A o] FOIHE FR A R E-o] Qofoltt

2 2713

HZAEY 245 o AWARLE ANl F28 B T
gy gEA e 98 $RHY HEESS AFs 2y
(Choi et al. 2000a). SucroseE day 74 1%, day 214#]
%2 Wkl AT 4% 108 AL W A B
paclitaxel AHIE BHPod, o] AF AANE ulEtoZ 3o
A 3] FHE USIAAA 4T 25, sucroseE 27132
2 83 malose® WIFOE RS W YA Be
paclitaxel 32Hd& UERA T

2k Hat IH

durz o2 AEA R FH o]fde 2Ee 24~30C
HAxolth & AdoMe 4 74 258 AEZFTHEE o}
B9k, O AAS wpRe g wjgE e Wi =g HEAA
FE TS A3 =} (Choi et al. 2000b). A7 24
N EFAE 24CoAA 71§y 28T A w2
LSxoME HEFHo] AfHANUT. tH Lz HEY T4
T} o) AAMFE S A4HgE whld sk A7 B WE
o) 24CollM Z7] ME Aol o]FolR F AE RS A
& F s 25E WA O A5 vieF 2144 29°C
2 3l AE 3L 0 AGNRE W P =2 AE
AAE &9 F ATk

=% AE9t Fol paclitaxeld] U]X= FokS FolE gk
th 27 GEEE 6%E §9S o E2 paclitaxel S
A 4 Atk e F74 osmoticum e ARSSHHE ®
% o= AL paclitaxel 30| o]Fo R A0 7 w]Fo]
Holx % w3 osmotic pressuredl] 23te] AAbA SRt
o] o]Fo]z Zo 2 Azhdt} (Kim et al. 2001).

b

HIOf <A | HjOF

4| Hiek SFo| hg

0

AEA T FS 539 Yile o AIARES YA
TEZ gZAAser] $siMe scale-up BA7E Z43 ol
AEZA 717ke] A3, 299 7FsAde] & AEMEN S
3% AAG WY Mol HFolth AN e
seed HE 29 A Hiaget AHFHLE 22 MY
paclitaxel$ 7] 939 wd&A] wjgFHE IR
(Choi et al. 2001), Figure 12 ¥t FAo] gkl &
2ot} ghaddau kg el o] &3k Aol BEA Wi
o HiEA T2 AYE AMIE g 5 e A
7175k A4S & e A&y AANFE FVAE + A
Ak vt wjdFAS F3jo] ¥ paclitaxel IS
AL & AP AL silver nitrate?] AT T P70 A
o2 #gdEd

BATCH €VELE
M M
+

I + t + + J
vay o cay 7 cay 21 pay 4z
ctart of Maltose Maltase  warvest
batch cycle pulse pulse ena of
batch cycle

-

100me Loom.
tart tech £nd of datch cycle
cy§ie itk with harvest

Tver nitrate at Day 42

25mL of 21-day-old
lture brothaaded
into 75mL of freih
productian medsom

8P
100m
Start of new (2nd)
sCap cycls with
silver nitrate

Figure 1. Schematic diagram of SCBP (semi-continuous batch
process) and BP (batch process).
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cGMP9} #HA EH M2 7] B/ |e Y5Y
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F NEFE A71Z 02 cryopreservation el &3] B
HHe RS Fold A AAE EEE F AT
(Kim et al. 2001). 3} computer simulationg £3}e] @&
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Figure 2. Schematic diagrams of mixing in bioreactor by computer
simulation.

Figure 3. Micrographs of representative suspension cell of raxus
chinensis at day 35. (A) Micrograph of cell obtained by con-
ventional microscope; (B) Three-dimensional micrograph of cell
obtained by confocal laser-scanning microscope. Green parts
indicate paclitaxel in cell. Bar represents 20 ym.
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