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Preparation of Poly-L-Lactic Acid (PLLA) Microspheres by Solvent-Evaporation Method
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Abstract — Microspheres were prepared by solvent-evaporation method with Poly-L-lactic acid (PLLA) as a starting
material, and the effects of preparation variables on microsphere shape and average particle size were investigated. As
the concentration of PVA solution increased from 1 to 5 wt%, the average particle size decreased from 370 um to 160 um
and then increased to 240 um at 7 wt%. On the other hand, As the addition volume of PVA solution increased from 10 mL
to 50 mL, the average particle size decreased from 370 pum to 220 pum. Also, as the stirring speed increased from 500 rpm
to 1,500 rpm, the average particle size decreased from 370 um to 110 um. When dichloromethane and chloroform were
used as organic solvents, respectively, the average particle size did not show any significant difference. However, when
dichloromethane was used, voids were observed on the particle surface, but when chloroform was used, smooth spherical

particles were obtained.
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Fig. 1. Experimental procedure of PLLA microspheres prepared
by solvent-evaporation method.
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Table 1. Preparation conditions of PLLA microspheres by solvent-evaporation method

Sample code PLLA (g) DCM (mL) Chloroform (mL) PVA (wt%) PVA (mL) Stirring rate (rpm)
S1 0.5 11 - 1 10 500
S2 0.5 11 - 3 10 500
S3 0.5 11 - 5 10 500
S4 0.5 11 - 7 10 500
S5 0.5 11 - 1 20 500
S6 0.5 11 - 1 30 500
S7 0.5 11 - 1 50 500
S8 0.5 11 - 1 10 700
S9 0.5 11 - 1 10 1,000
S10 0.5 11 - 1 10 1,500
S11 0.5 - 11 1 10 500
S12 0.5 - 11 5 10 500
S13 0.5 - 11 1 10 1,500
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Fig. 2. Optical microscopy images of PLLA microemulsions prepared with different concentrations of PVA solutions; (a) 1 wt%, (b) 3 wt%,

(c) 5 wt% and (d) 7 wt%.
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Fig. 3. SEM images of PLLA microspheres prepared with different concentrations of PVA solutions; (a) 1 wt%, (b) 3 wt%, (c) S wt% and (d) 7 wt%.
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Fig. 4. Optical microscopy images of PLLA microemulsions prepared with different volumes of PVA solutions; (a) 10 mL, (b) 20 mL, (c) 30
mL and (d) S0 mL.
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Fig. 5. SEM images of PLLA microspheres prepared with different volumes of PVA solutions; (a) 10 mL, (b) 20 mL, (¢) 30 mL and (d) 50 mL.
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Fig. 6. Optical microscopy images of PLLA microemulsions prepared with different stirring rates; (a) 500 rpm, (b) 700 rpm, (c) 1,000 rpm
and (d) 1,500 rpm.
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Fig. 7. SEM images of PLLA microspheres prepared with different stirring rates; (a) (a) 500 rpm, (b) 700 rpm, (c) 1,000 rpm and (d) 1,500

rpm.
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Fig. 8. Optical microscopy images of PLLA microemulsions prepared with different solvents in Table 1; (a) S1, (b) S11, (c) S3, (d) S12, (e) S10

and (f) S13.
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Fig. 9. SEM images of PLLA microspheres prepared with different solvents in Table 1; (a) S1 and (b) S11.
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