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Abstract

A novel prepurification method was developed aiming at increasing yield and purity, also
reducing solvent usage for purification of paclitaxel. The use of a micelle and precipitation in
the prepurification process allows for rapid separation of paclitaxel from interfering compounds
and dramatically reduces solvent usage compared to alternative methodologies. The
prepurification process serves to minimize the size and complexity of the HPLC operations for
paclitaxel purification. The process is readily scalable to a pilot plant and eventually to a
production environment where multikilogram quantities of material are expected to be
produced. As much as possible, the process has been optimized to minimize solvent usage,
complexity, and operating costs. -

Key Word : Paclitaxel, Plant cell culture, Micelle, Precipitation, Prepurification

42 Agese wuz A2NYoRYE R854 A% B B4E Holn Ak 1 3
A B3 AgAde g FEsA AT gud, THLL (FIRFAGLAAE AA Az
£ EIE o} ol ABWSINA WF v

==
og
olt
-~
£
ot
a2
2
o]
Qo
o,
;.%
ok

) Aakell AEFste] “Ald<E(Genexol) olgte AEH LR Al@sta it

’“D/ﬂ]i e Al Bol FEAE wjgol Hste Wjdrizte] A7) wiEe] MdeFT FHAHW
AR At AZste] digujeke] 4EE] oAs& EAolth

A glo] @ w 2ufjo] EXE Ao o] WAY £ F

AMAELS 353 Fo vlojeuwlAs HFEE HAVIAMEEHT U & 2
S FTH & Agg@HdEAY F =y
S 2829 U4 paclitaxelE A F baccatin I, taxol C,
10-deacetyltaxol, 13-deoxybaccatin III, cephalomannine 53 Z2 Agg@Ad&Ed ¢ 1 FZA7t

A ulol oozt FA MAXT Yk meA o@A HMANE A o orji2RY F831 1

o?:

- 196 -



Rzt YRR L T 2 FEASS Rode

AL NTaTa, YEAAY ABE @
W obde wBul, Yal S ArHEL, A 3

F3= 7| 4 .
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HPLC (High Performance Liquid Chromatography)el <jsi4] ut2 F HAjs}
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Z3W £5E 05% olstol, 1rad AAg FAH FAE 1~4% FAEY £E2 oy 2 o)y W52 o)
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2.1 Taxus 2] E A X v &

B oo Abgd w|%Re Taxus chinensis® YOoZHE AL HEF(cell line)E ©]£&3t4
3M® wlE SERoAM wide wjgAL olfdtiT uwgAoRRE AEANE IHFE st
Decanter (Westfalia, CA150 Clarifying Decanter, Germany)£& 01%0}"3 o NEMETRZ I
= ¢t} m4& YA (a-Laval, BTPX 205GD-35 CDEFP)E Al&etgdoh. 548 A
(<50ppm) 212 A X ¢} A EZ 2 (debris)& 3t #H wpol o2z} k3T

2.2 Paclitaxel ¥4

Paclitaxel 3% ¥41& HPLC(high performance liquid chromatography)& AH83te, & AEE 37y £
Aato] FEFRS HAsdch AHE columne Capeell Pak Cig UG 120 (250mm x 4.6mm, Shiseido, Japan)e|di,
column SEE 40°C, ) BAS acetonitrile/ water(20~100% gradient), #42 1.0 mL/ min, 4& FAZF2 10
gL, UV(227 nm) detector® AH&3}9 2™ paclitaxel EFE2-E Sigma AEFS AR

23 ¥718v & 2 AAY TA
gfo

F7189E 01%0}04 7 wlolouj A2 RE §8A R paclitaxelS E&HoZ FE2 4 3le YHF HA
7 FAoz AWBAAY YEQ CPC(N-cetylpyridinium chloride)& ©]83te micelle F4% A
(precipitation)oll & AA 9 7HsAL Flsddh TEHA FE3H MES AT FU180 ARRAL FE
Eg0] 943 #ak ol & $ ¥ f7)1809 23 IHFE spEsor stk FExUY HHde

AW, (33235 24, @WFEYY A3z ojFozth Micelle EAol 14?15}

(1)%71%‘7}1 A, ()FEAT :

z27Ae (NAREA A9 hydrophilic group W2 paclitaxel®] € =7 ol 31, (
ﬁEﬁ”% 74}‘?4_%“5'31 I A5-2)(phase separation)el]l AMEEE F7]&udle & =2 Folob stv, (3)FET _frf.
paclitaxelo] &0 9l S8 Z(phase)T Esta HFAA FAHMPLC AANE st o] 89 F2o
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¥ vpo]Quj A2 RE paclitaxele] B/AA FAL A 3GAR o)Fzth (Fig. 1). A #A, 3 vpojon)
~2HE 87| 8v)ES(solvent extraction) ©A, EA, X&) (pre-purification) TA, AA, HF AHA
(purification) BAlolth. 2 AT E 7180 5227, micelle B4 7 A2 (phase separation)o] & A
29 Ade Axe 2 AN FA AL F2 20 gtk A4t TR AL As) AA WgRo2RH d5
=2 5718018 AT F71800e AL paclitaxeld) FF F&3}
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3 ¥ wlo] Q| AR RE FE3 =

BoE(24 ¢ u24) £ AEE Zste] dAse A48 {7180 E O]‘&O}C’% HHe] FE2RUE(FE
¢ 22A7 §7140 4 F2Ed 58 400 o d AA9 2N F2F K718 M(FENE Ax
st} Axje] A Aue] o] &3tk B AFoA AGe Axe FAHL Fig 1A EE vkt Zo] micelle
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&3 AR (phase separation)oll &3 29 A7sE M2e Add "AE Aol “Micelled
hydrophilic? hydrophobic group2& TAH $lo] micelle WFEE 2ol %A BT paclitaxel &
hydrophobic group®] 24 51 9%& hydrophilic groupe] S0} F&<fol &2 & A et wepA ¥
Hho] Q i) AR EE 740 &S Azetn AR FEY f7180 =oln micelle B4 HAE A
W& A A (surfactant) & F7bsta wukstol A7 2o =2 ¢ paclitaxelol micelle W] hydrophobic
groupol 7ZtHod 449 phaseZ o581 paclitaxeld A3 2} 7k2 BEEE(53 lipd 4£8)& #7148
v} phasedl 2t ZA8A Fof paclitaxel?} B¢ E S &4 07 BsiA €

= W =
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WasteBiomass Extraction Micelle

V

Paclitaxel Chromatograph Precipitation

Fig. 1 Schematic of extraction and purification process from waste biomass.

3.27% ¢ u#
o® 7}x] & 7] L 0](methylene chloride, methylene chloride/methanol, ethanol, isopropyl
alcohol, chloroform/methanol, chloroform, diethylether, acetone, methanol, chloroform/methanol
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5)E ol &3l waujtdozRE 43 F wlo] vl AZFE paclitaxele] F
A7 MeOHS AL 71& A& do2 71 &L paclitaxel?] 34&(>95%)S Lo #H vlo] 2 nj
223 ¥ paclitaxel?] FZo 714 2AAULE & F AUt MeOHE o] &3 3|24 FZolA
#H vio] 2wl ] paclitaxel® &wiete] HEFele FEAZ 108 ol HIPd =¥ stAth
FZ3 59 ¥ vlo] A= RBE paclitaxel % A5+ 13] MeOH FEA] 40% paclitaxele] 3
& HAon, 23] 32%, 33 18%, 43 9% I FH F 43|9 FEE Tt #H violewlzx W
paclitaxel®] # ¢ BES 3F(99%)7Hsstdct (Fig. 2). MeOH & & &% —'!9]
rotary evaporator AlA FH W FEZAL 25-27" Hg, 40T A olFo] 2l MeOH
523 3(1/5~1/8) FF A methylene chlorideE #7Fsol(MeOH: CH:Cly =5:1) </
MeOH FZdo] &A3ls SAECES WA AASAT d/F F5L 330 44 4
13) 2% A 66% paclitaxel 3F89 1, 23) &4 26%, 33 %A 6% 358t
3lod MeOH & A9 th¥-E 9 paclitaxel 35(>98%)7F 7hs 3k, o/

E2 AAE CHCl, £4L rotary evaporator (450 mmHg, 30C) oA ¥ %3}
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FEoM 4L CHl AnEoE B2 ¥ lipid Y2 ETEol 4F X Ho
L e dA o FTAC ©e o9dS vl X paclitaxel

olg]st et2 2 lipid A& & AAE7] ¥3le micelle 4 TAE
Ade HANESE MtBE(methyl t-butyl ether)o]l ol %

(N-cetylpyridinium chloride) &% (5%, w/v)S #H7}ste] EFsAth S NS HAAI7|H &
7} dolu} paclitaxel & F84¢ CPC €99 micelle 2 &A413l9 el = ‘;‘ lipid A&7 #&
I ETcES ‘|T71%“H”(MtBE+hexane)°i FeHo= Xﬂﬂ Vst )8l (ElE 2
lipid A% E£3)S AAF & MBEE AHE3td 8420 CPC $2o2 7 E paclitaxel & ©A] 34
3ttt Micelle A0 ot €12 2 lipid 4&& AAT ¥ 2‘?}71]«] AATHE ST
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Fig. 2 Effect of extraction time on paclitaxel recovery from waste biomass.
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T = T 4% : catechin)&& &%
1EE AA AHA @A<A HPLC
&€& Table 19 YJEPAT. HA
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Table 1. Results obtained for the recovery/prepurification of paclitaxel from 200g of waste

biomass.
Process step Paclitaxel{mg) | Yield(%) Purity(96)
Waste biomass 39 -~ -
MeOH extract* 38 97 <0.5
MtBE extract 32 82 ' 29.4
Precipitation** 31 80 65.8
(Crude paclitaxel)
*Four times extraction,
*xTwo steps of precipitation
4. 7]
2 dFE dggsAd A FFUEgu AdATE AAA AdFAE Yol < AUt
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