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Liposome are colloidal structures formed by the self-assembly of phospholipid molecules in
aqueous solution. It is widely accepted that liposomes, lipid bilayer membranes, are of great
importance as models for biological membranes. Recently, widespread applications have
been considered in the areas of drug delivery systems, food chemistry, cosmetics, and so on,
because they can encapsulate both water- and lipid-soluble molecules or even
macromolecules.

Many studies have been performed on the pharmacological aspects of liposomes in vivo
and/or in vitro. However, only a few studies have been done on the physicochemical
properties of liposomes, in particular the molecular interactions between phospholipid and its
related substances in a lipid bilayer membrane. Investigation of these interactions is of great
importance not only practically, but also theoretically. In this review, | describe the molecular
interactions between phospholipid and related substances such as nonionic surfactants,
lipophilic substances, steroids, glycolipids, mangostin, ceramides, water-soluble polymers,
and proteins in an lipid bilayer.
Moreover, | describe a novel
liposome preparation method that
alloes us to prepare the liposomes in

a single step using supercritical Q©

carbon dioxide instead of a toxic - Pressure reduction
. Phospholipid/[EtOH/s¢CO,  y oscCo, 5¢CO,/H,0 Liposomal

organic solvent. Mixture emulsion emulsion Solution
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Fig. 1 Pattern Diagram of Liposome Structure
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Fig. 2 Effects of the concentrations of various
nonionic surfactans on the particle sizes
of liposomes at 30°C.
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Fig. 3 Relationship between absorbance and incubation
time of liposomes incorporating various lipophilic
substances at 30°C.
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Table 2 Preparation of Liposomes

Feature Liposomal
Method Preparation Procedure Aspect Particle Size etc.
etho
1. Lipid dissolution in chloroform * Requirement of organic solvent removal
P 50nm~ 3000 bil
Bangham 2. Lipid film formation after removal of chloroform MLV ,Hnm nm Low repeatability
omogeneous . / tra s efficiency
3. Addition of water, swelling and vortexing € Low trapping efficiency
1. Same as above 20nm~200nm + Contamination of metal ion
Sonication 2. Same as above SUV Relatively- * Low trapping efficiency
3. Addition of water, swelling and sonication Homogeneous
Injection of lipid dissolved in organic solvent (diethyl Dependence on lipid + Problem of residual organic solvent
Organic Solvent ether, chloroform, ethanol) into water SUV. LUV concentrations and « Low trapping efficiency
lnjection : preparation
conditions
1. Lipid dissolution in chloroform " + Requirement of organic solvent removal
Surfactant 2. Lipit{] ‘ﬁ]m 1:\71111311011 ﬂl‘l(?r rcmmal‘ of Chlf)l’ﬂﬁ)l'ﬂ] - Bflii‘::::‘;zl:’:‘dlliz‘d . I{:mm:nu:m of \“m'm tant removal
3. Addition of water, swelling and mixed micelle SUV, LUV reparation » Low trapping efTiciency
Removal formation prepar
conditions
4. Removal of surfactant
1. Addition of water, swelling and vortexing Dependence on lipid * Requirement of organic solvent removal
2. Freeze with liquid nitrogen concentrations and * High trapping efficiency
Freeze-Thaw 3. Thawing at room temperature LoV preparation * Require time
4. Repeat above precedures conditions
1. Lipid dissolution in organic solvent « High trapping efficiency
Reverse Phase 2. Addition of water, swelling and vortexing LUV Relatively- * Requirement of organic solvent removal
EVapOratiOn 3. Removal of organic solvent Homogencous
ipid dissolution in superctitical carton dioxide « High trapping efficiency
1. Lipid dissol 1 lioxid, High g eff
Superecritical with ethanol ) ~1500nm + No use toxic organic solvent
Reverse Phase 2. Injection of water and emulsion formation LUV Relatively- « Polydispersity of particle size
. 3. Reduce pressure Heterogeneous
Evaporation
Novel Supercritcal 1. Road lipid, water, and chitosan into cell ~1500nm  High trapping efficiency
everse Phase 2. Pressurization and depressurization of cell using elatively- « Short-term process
R Ph. 2. P 1 depr f cell using LUV Rel 1y Sk I
Evaporation (with superctical cabon dioxide Heterogeneous
Chitosan)
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supercritical reverse phase evaporation Method(ISCRPE)
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