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Preparation of L-PLA Microparticles using Pure and
Cosolvent-modified Supercritical Carbon Dioxide
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Biodegradable poly (L-lactide) (L-PLA) solution in methylene chloride was precipitated into microparticles by using supercritical
carbon dioxide modified with polar cosolvents. The effects of the amount of polar cosolvents, solution concentration,
temperature, and solution flow rate on the formation of microparticles were investigated. The mean particle size was found
to increase with the increase of solution concentration and flow rate. It was also observed that the particle size not only
increases but the size distribution also becomes less uniform as the temperature increases. The percent recovery of
microparticles was found to be 30~40% at all experimental conditions. The supercritical carbon dioxide modified with
methanol and ethanol was employed to enhance the recovery, resulting in significant improvement up to about 80 and 70%
for methanol and ethanol, respectively. Furthermore, the mean diameter of L-PLA microparticles was found to be less than 1

pm for both cosolvents.
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Figure 1. Schematic diagram of the apparatus for the preparation of L-PLA
microparticles using supercritical carbon dioxide modified with polar
cosolvents.
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Figure 2. SEM micrographs of L-PLA particles prepared at different concentrations (wfv): (A) unprocessed L-PLA; (B) 0.5 %; (C) 1.0 %; (D) 2.0 %; (E) 4.0 %; (F) 6.0 %.
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Figure 3. SEM micrographs of L-PLA microparticles prepared at different temperatures: (A) 25 C (B) 35 C (C) 45 C (D) 55 ‘C (E) 65 C.
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Figure 4. SEM micrographs of L-PLA microparticles prepared at different solution flow rates: (A) 0.2 mL/min; (B) 0.4 mL/min; (C) 0.8 mL/min; (D) 1.6 ml/min; (E)

3.2ml/min.

Table 1. Particle size distribution of L-PLA microparticles prepared at different
temperatures

Temperature Diameter of L-PLA microparticles (Um)

(C) 10 % 50 % 90 %
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35 0.86 1.98 3.30

45 0.97 2.58 4.86

55 1.02 2.89 5.07

65 1.13 3.03 5.76
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Table 2. Particle size distribution of L-PLA microparticles prepared at different
solution flow rates

Solution flow rate Diameter of L-PLA microparticles (Um)

{mL/min ) 10 % 50 % 90 %
02 0.69 1.67 2.96
0.4 0.86 1.98 3.30
0.8 1.01 2.62 497
1.6 1.54 324 525
3.2 1.66 4.90 7.90
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Figure 6. SEM micrographs of L-PLA microparticles prepared using supercritical carbon dioxide modified with various molar ratios of methanol to supercritical carbon

dioxide: (A) 0; (B) 0.25; (C) 0.5; (D) 0.75; (E) 1.0.
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Figure 5. Variation in the recovery of L-PLA micropatticles as a function of mole
ratio of cosolvent to supercritical carbon dioxide.
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Figure 7. SEM micrographs of L-PLA microparticles prepared using superctitical carbon dioxide modified with various molar ratios of ethanol to supercritical carbon

dioxide: (A) 0; (B) 0.25; (C) 0.5; (D) 0.75; (E) 1.0.
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Table 3. Particle size distribution of L-PLA mictoparticles prepared by using
supercritical carbon dioxide modified with various amount of polar cosolvents

Diameter of L-PLA microparticles (lim)

Mole ratio

(cosolvent/COy) Methanol Ethanotl
0% 50% 9% 10% 50% 9 %
0 0.86 198 330 086 198 330
025 0.65 106 220 084 108 231
0.5 0.22 058 115 016 049 1.08
0.75 0.09 0.14 029 008 013 041
1.0 0.06 010 021 - 005 009 017
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