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Abstract — In this study, we have for the first time applied fractional precipitation with hydrophilic polymer in order to
decrease the particle size of the anticancer agent paclitaxel from plant cell cultures. When compared with the case where
no hydrophilic polymer was employed, the addition of hydrophilic polymer in fractional precipitation resulted in a
decrease in the size of the paclitaxel precipitate. Among the polymers used, HPMC 2910 was the most effective for inhi-
bition of precipitate growth. A polymer concentration of 0.2% (w/v) obtained the smallest particle size. The particle size
was reduced by ~35% compared to control. In addition, the precipitate size was inversely correlated with the absolute

value of the zeta potential.
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Fig. 1. Schematic diagram of fractional precipitation with a poly-
mer for decreasing particle size of paclitaxel. The methanol
composition in water, pure paclitaxel content, and tempera-
ture were 61.5% (v/v), 0.4% (w/v), and 4 °C, respectively.
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Fig. 2. Change of the size of paclitaxel precipitate through precipi-
tation time in fractional precipitation. The methanol compo-
sition in water, pure paclitaxel content, crude extract purity,
and precipitation temperature were 61.5% (v/v), 0.4% (w/
v), 98.7%, and 4 °C, respectively.
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Fig. 3. Effect of polymer concentration on the particle size of pacli-
taxel during fractional precipitation: (a) PVP K90; (b) PVA; (¢)
HPMC 2910. The pure paclitaxel purity, methanol composition
in water, pure paclitaxel content, and precipitation temperature
were 98.7%, 61.5% (v/v), 0.4% (w/v), and 4 °C, respectively.
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Fig. 4. Effect of HPMC 2910 concentration on the particle size of
paclitaxel. The methanol composition in water, pure pacli-
taxel content, crude extract purity, and precipitation tem-
perature were 61.5% (v/v), 0.4% (w/v), 98.7%, and 4 °C,
respectively.
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Fig. 5. The relationship between particle size of paclitaxel precipi-
tate and zeta potential of reacting solution with polymer
during fractional precipitation. The methanol composition
in water, pure paclitaxel content, crude extract purity, pre-
cipitation temperature, and precipitation time were 61.5%
V/v), 0.4% (WIv), 98.7%, 4 °C, and 15 hr, respectively.
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