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Preparation and Characterization of Lysozyme Nanoparticles using Solution
Enhanced Dispersion by Supercritical Fluid (SEDS) Process

Dong Hyun Kim, Hee Jun Park, Sun Ho Kang, Seoung Wook Jun, Min-Soo Kim,
Sibeum Lee, Jeong-Sook Park and Sung-Joo Hwang'

College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea
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ABSTRACT - The micron or nano-sized lysozyme as a model protein drug was prepared using solution enhanced dis-
persion by supercritical fluid (SEDS) process at various conditions (e.g., solvent, temperature and pressure) to investigate
the feasibility of pulmonary protein drug delivery. The lysozyme particles prepared were characterized by laser diffraction
particle size analyzer, scanning electron microscopy (SEM) and powder X-ray diffractometry (PXRD). The biological activ-
ity of lysozyme particles after/before SEDS process was also examined. Lysozyme was precipitated as spherical particles.
The precipitated particles consisted of 100 — 200 nm particles. Particle size showed the precipitates to be agglomerates with
primary particles of size 1 —5 um. The biological activity varied between 38 and 98% depending on the experimental con-
ditions. There was no significant difference between untreated lysozyme and lysozyme after SEDS process in PXRD anal-
ysis. Therefore, the SEDS process could be a novel method to prepare micron or nano-sized lysozyme particles, with
minimal loss of biological activity, for the pulmonary delivery of protein drug.

Key words — Supercritical fluid, Solution enhanced dispersion by supercritical fluid (SEDS), Lysozyme, Nanopar-

ticle, Pulmonary delivery
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Figure 1-Schematic diagram of the laboratory apparatus for SEDS
process. (A: CO, storage tank, B: CO, pump, C: Drug solution, D:
HPLC pump, E: CO, cooler, F: Nozzle, G: Heat circulator, H: Back
pressure regulator, I: Pressure gage, J: Particle formation vessel)
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Table I-Experimental Conditions during SEDS Process, with Dsys,” and Biological Activity (BA. %).

Samples Press (Bar) Temp. (°C) Solvent Dsgos” (um) BA (%) (£S8.D, n=3)
Raw Lysozyme 50.09 100

Lys 1 150 40 DMSO 1.62 86 +3.5

Lys 2 120 40 DMSO 2.10 81+53

Lys3 100 40 DMSO 227 59+3.7

Lys 4 120 40 DMSO + EtOH 3.42 38+0.5

LysS 120 40 DMSO + MeOH 4.17 94 +3.6

Lys 6 120 33 DMSO 4.11 98 +0.9

Lys 7 120 45 DMSO 1.93 64 £3.8
*Disgos: S0% of particles undersized
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Figure 2-SEM photomicrographs of lysozyme before/after SEDS process; (a) raw lysozyme; (b) 120 bars, 40°C and DMSO; (c) 120 bars
40°C and DMSO/MeOH; (d) 120 bars, 35°C and DMSO.
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Figure 3—Particle size distribution of lysozyme after/before SEDS  Figure 4-Particle size distribution of lysozyme precipitated from
different solvents (left) and at different temperature (right).
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Figure 5-Powder X-ray diffraction pattern of lysozyme before/after
SEDS process. (a) raw lysozyme, (b) at 40°C, 120 bars, and (c) at
45°C, 120 bars, DMSO.
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