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Abstract—A PGSS (Particles from Gas Saturated Solutions) process designed to generate nano-particles using
supercritical fluids has been conducted for the fabrication of Poly(lactide-co-glycolide) (PLGA) microparticles
that encapsulate a protein drug. It is demonstrated that the polymer and the dry powder of a protein can
be mixed under supercritical carbon dioxide conditions and that the protein component retains its biological
activity. In this experiment, the mixture of polymer which is plasticized and dry powder protein was sprayed
to form solid polymer that encapsulate the protein. It is found that supercritical fluid process give fine tuning
of particle size and particle size distribution by simple manipulations of the process parameters. Porous

* To whom correspondence should be addressed.
E-mail: ywlee@snu.ac.kr

53



54 ZFE0/=z A28 A2z, 20065 62

particles were formed with irregular shape. Protein encapsulated in the polymer was found to have enzymatic

activity without significant loss of its initial value.

Key Words: Supercritical CO,, Poly(lactide-co-glycolide), Particles from Gas Saturated Solutions (PGSS),

Plasticization, Encapsulation
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Figure 1. The lysozyme reaction.
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Figure 2. Different drug carriers.
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Figure 4. Schematic diagram for the supercritical fluid apparatus.
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Processed PLGA and Lysozyme

Figure 5. SEM photographs of raw PLGA, processed PLGA and
processed PLGA-lysozyme particles at 38°C, 20 MPa, 0.83
wt% solutes (PLGA+lysozyme) in scCO,, 0.06" nozzle
diameter and 9cm nozzle-valve distance.
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Table 1. Mean particle size and size distribution of processed
PLGA and PLGA-lysozyme

Tempera- Concentration Noza Eelmgecr? Average| Particle
ozzle

ture  [Pressure | Solutes |Lysozyme Size Nozzle | Particle Size
(MPa) |in 5cCOp| in PLGA | (inch) Vaanlee Size | Distribution
(©) (W) | (wt) G| ) | ()

38 20 0.83 0 0.06 9 [357.720| 349.300
38 20 0.83 30 0.06 9 |322938| 254.758

Table 2. The effect of Lysozyme concentration on mean particle
size and size distribution of PLGA-lysozyme

Concentration Distance :
Nozzle | Detween Average| Particle

Pressure | Solutes |Lysozyme Size Nozzle | Particle Size
| (MPa) lin scCO;|in PLGA | (incy | (@1d | Size |Distribution
(0 s o1 eh) | valye

(wt%) | (wt%) (cm) (tm) (pm)
38 25 0.74 5 0.06 9 384.201| 347.843
38 25 0.74 10 0.06 9 291.058| 277.258

38 25 0.74 30 0.06 9 104.209| 95.471

Tempera-
ture

Figure 7. SEM photographs of PLGA-lysozyme particles at 38°C, 25
MPa, 0.74 wt% solutes (PLGA+lysozyme) in scCO,,0.06"
nozzle diameter and 9cm nozzle-valve distance.
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Figure 8. The effect of lysozyme concentration on PLGA-lysozyme
particle size distribution.
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Figure 9. SEM photographs of PLGA-BSA particles at 38°C,
25 MPa, 0.83 wt% solutes (PLGA+BSA) in scCOy,
0.06" nozzle diameter and 9 c¢cm nozzle-valve distance.
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Figure 10. PLGA particles encapsulating lysozyme, (a) protein
activity at ambient condition. (b) protein activity on times.
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