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Decrease in the Particle Size of Paclitaxel by Increased Surface Area Fractional Precipitation Process Using

Hydrophilic Polymer
Yong Kyu Lim and Jin-Hyun Kim*

Department of Chemical Engineering, Kongju National University, Cheonan 331-717, Republic of Korea

In this study, we applied an increased surface area fractional precipitation with hydrophilic polymer for decreasing the particle
size of the anticancer agent paclitaxel from plant cell cultures. The addition of polymer resulted in a considerable decrease in
the size of the paclitaxel precipitate. Among the polymers (HPMC 2910, PVP-K90, PVA) used, PVP-K90 was the most effective
for the inhibition of precipitate growth. When PVP-K90 (0.2%, w/v) was used, the paclitaxel particles were four to five times
smaller, having less than a 20 um radius, than those obtained in the absence of the polymer. In addition, the precipitate size

was inversely correlated with the absolute value of zeta potential.
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{
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Liquid-liquid extraction with methylene chloride

(concentrated methanol/methylene chloride=4/1(v/v), three times) — Aqueous phase (discard)

A
]fryness (76.9 g)

Adsorbent treatment with sylopute (dried crude extract/sylopute=1/0.5(w/w))
Filteration/Dryness (52.6g) — Sylopute (discard)
A

Hexane precipitation (methylene chloride/hexane=1/10(v/v))
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Filteration/Dryness (16.4 g) — Filtrate (discard)
A

Fractional precipitation (methanol/water=61.5/38.5(v/v))

\

Filteration/Dryness (5.9 g) — Filtrate (discard)
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Dryness (3.3 g)
A

Silica-HPLC (methylene chloride/methanol=98/2(v/v))

A
Paclitaxel (2.7 g, purity: 98.0%)

Fig. 1. Preparation of sample for increased surface area fractional precipitation with hydrophilic polymer. The process consists
of biomass extraction, liquid-liquid extraction, adsorbent treatment, hexane precipitation, fractional precipitation, ODS-HPLC, and silica-

HPLC.

180 rpm Distilled water containing polymer

\}1

“ <1— Paclitaxel in methanol

Paclitaxel precipitate

Ion exchange resin
(Amberlite IRA 400 OH)

Fig. 2. Schematic diagram of increased surface area frac-
tional precipitation with hydrophilic polymer for decreasing
the particle size of paclitaxel precipitate. The surface area per
working volume (S/V: 0.428 mm’™) of the reactor was increased by
addition of ion an exchange resin (Amberlite IRA 400 OH). The
methanol composition in water, pure paclitaxel content, and tem-
perature were 61.5% (v/v), 0.3% (w/v), and 4°C, respectively.
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Fig. 3. Electron micrograph of paclitaxel precipitates formed by increased surface area fractional precipitation at 6-24 h:
(A) Control, (B) 0.1% (wiv) HPMC 2910, (C) 0.2% (wi/v) HPMC 2910, (D) 0.3% (w/v) HPMC 2910, (E) 0.1% (wi/v) PVP-K90, (F) 0.2%
(wiv) PVP-K90, (G) 0.3% (wiv) PVP-K90, (H) 0.1% (wi/v) PVA, (1) 0.2% (wiv) PVA, (J) 0.3% (wiv) PVA. The methanol composition in
water, pure paclitaxel content, and temperature were 61.5% (v/v), 0.3% (w/v), and 4°C, respectively. Scale bar indicates 10 um.
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Fig. 4. Effect of polymer concentration on the particle size of
paclitaxel during increased surface area fractional precipita-
tion: (A) HPMC 2910, (B) PVP-K90, (C) PVA. The methanol
composition in water, pure paclitaxel content, and precipitation
temperature were 61.5% (v/v), 0.4% (w/v), and 4°C, respectively.
e: Control; o: 0.1% (w/v) polymer; V¥: 0.2% (w/v) polymer; A:
0.3% (wiv) polymer.

vzt X 0.1%wv)Q wf 275, 27.8, 27.6, 25.7um, F=
0.2%w/v)¥ o 17.2, 17.1, 17.0, 16.8 um, 5= 0.3%(w/v)
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