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Physical Characteristics of Sterically Stabilized Liposomes after

\

Lyophilization and Rehydration
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ABSTRACT-Sterically stabilized liposomes (SSL) have been introduced for longer circulation in blood than conventional
liposomes (CL). However, there are a couple of problems in SSL preparation due to the instability of phospholipid and the
degradation of drug in aqueous conditions. To solve these problems, it is necessary to go through lyophilization process.
Therefore, in this study, effects of lyophilization on SSL were evaluated for physical characteristics changes upon rehy-
dration of Iyophilized SSL such as the particle size, efficiency of drug entrapment, turbidity and drug release. SSL containing
streptozocin, a water-soluble anticancer drug as a model compound, were prepared with DSPC and DSPE-PEG 2000. The
size was controlled to 100 nm by extrusion with polycarbonate membrane, and sucrose was used as a cryoprotectant for lyo-
philization at the 1:3 (lipid:sucrose) ratio. Upon rehydration of lyophilized SSL, the average size was in the range of 50~200
nm which is adequate for longer circulation in blood, and the encapsulation efficiency was kept as its initial state. Rehydrated
SSL were not adsorbed to rat plasma protein and revealed a similar drug release profile to that of fresh SSL before lyo-
philization. Therefore, lyophilization could be introduced efficiently to overcome aqueous instability problems of SSL.

Keywords—Sterically stabilized liposomes, Lyophilization, Rehydration, Particle size, Stability
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Table I-Changes in Particle Size and Encapsulation Efficiency of Conventional Liposomes (CL) and Sterically Stabilized

liposomes (SSL)
Liposomnes Particle size (nm) i Encapsulation efficiency (%)
Fresh® Rehydrated” Fresh Rehydrated
CL 174.1 £ 3.2 0m 2109 £ 7.5nm 6.3 £ 0.6% 63 £ 2.2%
SSL 113.6 £ 7.8 nm 133.5 £ 8.6 nm 4.6 £ 05% 6.5 = 0.4%

2 represents liposomal vesicle before lyophilizaion
represents liposomal vesicle after lyophilizaion
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Figure 1-Turbidity change of liposomes in rat plasma. @, Fresh
CL; A, Fresh SSL; A, Rehydrated SSL.
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Figure 2-Drug release from liposomes in rat plasma. @, Fresh
CL; A, Fresh SSL; A, Rehydrated SSL.
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