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ABSTRACT - The aim of this study was to develop new protein/peptide depot system instead of poly(DL-lactic acid-co-
glycolic acid) (PLGA) microspheres. Pullulan was chemically modified by the addition of acetic anhydride (pullulan acetate;
PA) and then investigated as new depot system for protein/peptide delivery. PA microspheres (PAM) with lysozyme as a
model protein were prepared by w/o/w double emulsion method. The microspheres had a mean size of 10-50 mm with a
spherical shape. The size distributions reduced with increasing the degree of acetylation. The loading efficiency of lysozyme
was also increased. Lysozyme aggregation behavior in the microsphere was monitored to estimate the change of protein sta-
bility during preparation step. The ratios of protein aggregation in PAMs are lower than that of PLGA microsphere, in par-
ticular, PA 5 showed lowest as about 16%. The result indicated that the increase of acetylation suppressed the aggregation
of protein. The release profiles of lysozyme from PAMs were significantly different. High acetylation effectively improved
lysozyme release kinetics by reducing initial burst release and extending continuous release over a period of time. To check
the effect of preservation for structural stability of lysozyme, the activity of lysozyme released from PA 5 was also observed.
The activity of lysozyme was maintained almost 100% for 25 day. Therefore, PAM may become to a useful carrier for deliv-
ery of protein/peptide drugs, if it will be supported by biocompatibility and biodegradability results.

Key words — Pullulan acetate, Protein stability, Protein aggregation, Lysozyme
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Figure 1-Chemical structures of pullulan (a) and pullulan acetate (b).
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Table 1-Loading Efficiency of Lysozyme in Pullulan Acetate
Microspheres (PAMs)

a Lysozyme “Encapsulation
Sample a?:tﬁzggrf cont};ntZzS.D. ratiopd: S.D.
(Wt%) (wt%)
PA1 0.3 5.8 +0.64 59.6+7.0
PA2 0.7 6.510.63 64.6+6.9
PA3 14 7.3+0.75 76.6+8.5
PA4 1.7 7.7+£0.95 78.7+£9.0
PA5 2.1 81+1.12 80.0+9.6

*Degree of substitution of acetyl groups per anhydroglucose unit of
pullulan (using 'H-NMR and GPC).

*Lysozyme content was calculated as lysozyme weight/total weight x
100.

“Lysozyme encapsulation ratio was calculated as total loaded lysozyme
weight/ initial lysozyme weight x 100.
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Figure 3-Scanning electron microscopic (SEM) photographs of PAM (a) PA 1, (b) PA 2, (c) PA 3, (d) PA 4 and (e) PA 5.
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