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ABSTRACT : Poly(DL-lactide-co-glycolide) nanoparticles were prepared by the modified spontaneous
emulsification solvent diffusion method. Polymer solution was prepared by two water-soluble organic solvents,
such as ethanol and acetone. Because of its biocompatible nature, PEG-PPG diblock copolymer was used as
surfactant and stabilizer. The influence of several preparative variables on the nanoparticle formation, such as
type and concentration of stabilizing agent, stirring methods, water/oil phase ratio and polymer concentration
were investigated in order to control and optimize the process. After preparation of nanoparticles, particle size
and distribution were evaluated by the light scattering particle analyzer. As results, the particle size was 50-200
nm and dispersibility was monodisperse. It was found that the appropriate selections of binary solvent mixtures
and polymeric concentrations in both organic and aqueous phases could provide a good yield and favorable
physical properties of PLGA nanoparticles.

Keywords ' poly(DL-lactide-co-glycolide), diblock copolymer, nanoparticle, emulsific ation.
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membrane (cellulose acetate membrane, NY, Corning, USA)
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Figure 1. Mean diameters of the PLGA nanoparticles with a
type of surfactant prepared in the SESD method. PLGA
concentration : 2% w/v (-@- PEG-PPG diblock copolymer,
-A-PVAL, -V-polyoxyethylene sorbitan monooleate).
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Figure 2. Mean diameters of PLGA nanoparticles prepared
by a stirring method. PLGA concentration : 2% w/v (-@-
ultrasonicator, - & - homomixer, -V - magnetic stirrer).
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Figure 3. Mean diameters of PLGA nanoparticles with a va-
riation of concentration of PLGA prepared by the SESD
method (PLGA concentration : -@- 1, -A-2, -V¥-4),
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Figure 4. Effect of polymer/surfactant ratio on the mean size
of the PLGA nanoparticles. solvent composition : ethanol/ace-
tone = 6/4.
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33tk PLGA YAk & W3l w39 5=
7} 8% wiv 7FA] A A8 S7FRAE 1 o] Ak Fxe
A= AA8] FFEsEglom, 16% wiv o]+ FRelA=
F23] Zr2slgic) =31 PEG-PPG B2 FFIAE &
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Figure 5. Effect of PLGA concentration on the yield of
nanoparticles prepared with PEG-PPG diblock copolymer
system. Surfactant concentration: 2% w/v.
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Figure 6. Effect of PEG-PPG diblock copolymer on the yield
of the PLGA nanoparticles by the SESD method. Organic
solvent: ethanol/acetone mixture. PLGA concentration, 8%
w/v (-@- PEG-PPG diblock copolymer, -A- PVAL, -V-
polyoxyethylene sorbitan monooleate).
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(b)

Figure 7. Morphology of PLGA nanoparticles prepared with
a PEG-PPG diblock copolymer. (a) SEM ; (b) TEM images.
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Figure 8. ATR-IR spectra of PLGA nanoparticles prepared
with a PEG-PPG diblock copolymer. (a) PLGA (85/15) and (b)
PLGA nanoparticles coated PEG-PPG diblock copolymer.

Table 1. Effect of Freeze-Drying Process on the Mean
Diameter and Polydispersity Prepared PEG-PPG Di-
block Copolymer System. PLGA Concentration: 2% w/v

concentration of  mean diameter(nm) polydispersity
surfactant(%, w/v)  before” after” before after
1 93.1 953 1.459%-1  1.985¢-1
2 97.6 100.2 1.873e-1  2.103e-1
4 110.6 1153 1.784e-1  2.036e-1
8 113.6 1189 2.75%-1  2.67%-1

“ Before freeze-drying. ” After rehydration of freeze-dried nanoparticles.

Table 2. Mean Diameter and Amount of Residual
PEG-PPG Diblock Copolymer of PLGA Nanoparti-
cles after Washing by Ultrafiltration. PLGA Concen-
tration: 2% w/v, Surfactant Concentration: 8% w/v

number of . PEG-PPG diblock
ultrafiltration mean diameter(nm) copolymer content (%)
| 1212 1.98
1173 2.01
4 113.7 1.85
6 1135 1.86
8 1139 1.84

B JFoAE PLGA YxglAE ApA g itk
o] oJsle] A x35}gl e, PEG-PPG && F53A),
PVAL, Tween 80 34 W SHAAIR AR&slo] Alx=

Poly(DL-lactide-co-glycolide) Nanoparticle 375



376 Jungetal
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