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Removal of Residual Solvents in Paclitaxel by Supercritical Carbon Dioxide
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Because of casehardening effect of amorphous paclitaxel, residual solvents, methylene chloride and methanol could not
be reduced to the maximum value allowed, 600 ppm and 3,000 ppm, in accord with the guidelines issved by the
International Conference on Harmonization (ICH, 1997), using rotary evaporation and successive drying in a vacuum
oven. However, methylene chloride and methanol were reduced to 486 ppm and 403 ppm, respectively using
supercritical CO» on purified paclitaxel. The optimum pressure and operating time were 80 bar and 30 min at fixed
operating temperature (40T). This approach serves as a novel application of supercritical fluid extraction to remove

residual solvents from active pharmaceutical ingredients.
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Figure 1. Schematic diagram of apparatus{A)and inside of cell(B).

1, Carbon dioxide bomb; 2, Compressor; 3, Valve; 4, Sample trap
three way valves; 5, Equilitvium cell; 6, Metering valve; 7, Collector;
8, Wet test meter; 9, Backpressure regulator; 10, High pressure
pump; L[, Line filter.

HE, e FE/EHE A 9 g AHEL PR S
ch1l). CompressorZ SY&5HE  olitglgtle] ¢1HE&  back-
pressure tegulator® +1% HHYE 2HSFT compressore]| &
e oliaEgaE oxslr) Ysle o)ddlgs bombe)
compressor Alo|d] line filters 2E3igcy HY A=
el 12 in, E37} 75 mL¢) SUS 316 AAy BEug &
718 AgEER 3 sigast FakE ez ey
05T ¥WHE 258 £AFYD AZEU(paclitaxel}s 3
2Z3le] Figure L(B)oll4) HE vlel o} 9% T R g
G472 e 4y Aol H¥Tebed) | g7 AR 05 g2
wizko} 7l 5718k packed bed HE|E wHEQivh B &
Z29] L8 449 252 29 ¥ compressor & 7HE 3
AAEe o)asEaz 7MIEE, backpressure regulator
g ojgsio] dgEos g3 #Furk 229 Eol
Az w3y B3=ZE 7sAA 294 A4s Asg

g HZ AF 9 specificationS
= B9 olYgt EEE profile, BEE
e, BeEed AA #2l, endotoxin, FHEW F A
7t #AESelop Fr8,10). AF-Erhe]l Fg 19979 ICH
guided] & ¥g 9erFEY 2F §u) FAXT methylene
chloride 600 ppm=} methanol 3.000 ppm ©]Sro]ch8). AEA)

A
B
=)



Kim. J.-H., Removal of Residual Solvents by Supercritical Carbon Dicxide

235

Table 1, Results of supercritical CO» exmaction for removal of residual solvents in purified paclitaxel.

Pressure (Bar) Operating time (min) Methylene chloride (ppr) Methanol (ppm) Purity {%)
60 1 2894 1932 99.08
20 1988 1548 99.08
30 1042 1121 99.06
80 | 1632 1436 99.08
20 1358 1125 99.05
30 486 403 99.07
100 1 1232 1207 99.04
20 832 765 98.70
30 247 235 98.30
Control 5869 2135 99.08
* Temperature of cell ; 40T
* Comapressed CO; flow rate : 1 mLfmin
EjE T HojF biomas@l“i—ﬁ paclitaxel-s 2-2] % AdHo g AASYCE YA o)idEAE o]83d 40T,

Adted 5% FHFE AEE methylene chloride/methanol
(98/2, viv)ol o] %‘l-a-%i?t*%j@ &) 5} paxlitaxel S AR5k
AE, 56 T3 F(amorphous) paclitaxelo)s Az|o] ALgH
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