


Liposomes are small artificial vesicles of spherical shape that can be created from 

cholesterol and natural non-toxic phospholipids.

liposomes are promising systems for drug delivery

- size 

- hydrophobic and hydrophilic character

- biocompatibility,.

The major types of liposomes are :

•the multilamellar vesicle (MLV, with several lamellar phase lipid bilayers),

• the small unilamellar liposome vesicle (SUV, with one lipid bilayer),

•the large unilamellar vesicle (LUV), and the cochleate vesicle







i) Small unilamellar vesicles (SUV): 20–100 nm;

(ii) Large unilamellar vesicles (LUV): > 100 nm;

(iii) Giant unilamellar vesicles (GUV): > 1000 nm; 

(iv) Oligolamellar vesicle (OLV): 100–500 nm 

(v) Multilamellar vesicles (MLV): > 500 nm









A liposome has an aqueous solution core surrounded by

a hydrophobic membrane, in the form of a lipid

bilayer; hydrophilic solutes dissolved in the core cannot readily pass

through the bilayer. Hydrophobic chemicals associate with the

bilayer.

A liposome can be hence loaded with hydrophobic and/or

hydrophilic molecules. To deliver the molecules to a site of action,

the lipid bilayer can fuse with other bilayers such as the cell

membrane, thus delivering the liposome contents; this is a complex

and non-spontaneous event.



Ils sont à base de phospholipides et de molécules de cholestérol,
et possèdent une taille de 30 nm à plusieurs micromètres.

Leur caractère non toxique et biocompatible fait de ces colloïdes
des systèmes intéressants pour les applications in vivo. Néanmoins,
leur utilisation est gouvernée par quelques limitations incluant une
stabilité modérée, une faible capacité d’encapsulation, et une
libération précoce des principes actifs.



niosomes, éthosomes et polymersomes...

- Les niosomes sont préparés à partir d’un mélange de tensioactifs non

ioniques et de cholestérol ; parfois une faible quantité de phospholipides est

ajoutée . Cet ajout permet d’augmenter par rapport aux liposomes plus

classiques.

- Les éthosomes présentent une plus grande élasticité des vésicules due à la

présence de 20 à 45 % d’éthanol. Ce type de particule est généralement

anionique et leur membrane lipidique est fluide .

- Les polymersomes sont composés de copolymères blocs, comportant des

zones hydrophiles et hydrophobes, au cœur aqueux





When preparing liposomes with mixed lipid composition, the lipids must first be

dissolved and mixed in an organic solvent to assure a homogeneous mixture of

lipids. Usually this process is carried out using chloroform or

chloroform:methanol mixtures. The intent is to obtain a clear lipid solution for

complete mixing of lipids. Typically lipid solutions are prepared at 10-20mg

lipid/ml organic solvent, although higher concentrations may be used if the lipid

solubility and mixing are acceptable. Once the lipids are thoroughly mixed in the

organic solvent, the solvent is removed to yield a lipid film.



For small volumes of organic solvent (<1mL), the solvent may be evaporated

using a dry nitrogen or argon stream in a fume hood. For larger volumes, the

organic solvent should be removed by rotary evaporation yielding a thin lipid

film on the sides of a round bottom flask. The lipid film is thoroughly dried to

remove residual organic solvent by placing the vial or flask on a vacuum pump

overnight. If the use of chloroform is objectionable, an alternative is to dissolve

the lipid(s) in tertiary butanol or cyclohexane. The lipid solution is transferred

to containers and frozen by placing the containers on a block of dry ice or

swirling the container in a dry ice-acetone or alcohol (ethanol or methanol)

bath. Care should be taken when using the bath procedure that the container

can withstand sudden temperature changes without cracking. After freezing

completely, the frozen lipid cake is placed on a vacuum pump and lyophilized

until dry (1-3 days depending on volume).































Hydration of a Thin Lipid Film: Bangham Method.

- A mixture of phospholipid and cholesterol were dispersed in organic solvent.

- the organic solvent was removed by means of evaporation (using a Rotary Evaporator at

reduced pressure).

-Finally, the dry lipidic film deposited on the flask wall was hydrated by adding an aqueous

buffer solution under agitation at temperature above the lipid transition temperature.

This method is widespread and easy to handle, however, dispersed-phospholipids in

aqueous buffer yields a population of multilamellar liposomes (MLVs) heterogeneous both

in size and shape (1–5 m diameter). Thus, liposome size reduction techniques, such as

sonication for SUVs formation or extrusion through polycarbonate filters forming LUVs

were useful to produce smaller and more uniformly sized population of vesicles.



Reverse-Phase Evaporation (REV) Technique.

-A lipidic film is prepared by evaporating organic solvent under reduced pressure.

- The system is purged with nitrogen

- the lipids are re-dissolved in a second organic phase which is usually constituted

by diethyl ether and/or isopropyl ether.

- Large unilamellar and oligolamellar vesicles are formed when an aqueous buffer is

introduced into this mixture.

- The organic solvent is subsequently removed and the system is maintained under

continuous nitrogen.

These vesicles have aqueous volume to lipid ratios that are 30 times higher than

sonicated preparations and 4 times higher than multilamellar vesicles. Most

importantly, a substantial fraction of the aqueous phase (up to 62% at low salt

concentrations) is entrapped within the vesicles, encapsulating even large

macromolecular assemblies with high efficiency.



Solvent (Ether or Ethanol) Injection Technique.

-The dissolution of the lipid into an organic phase (ethanol or ether),

- followed by the injection of the lipid solution into aqueous media, forming

liposomes.

The main relevance of the ethanol injection method resides in the observation that a

narrow distribution of small liposomes (under 100 nm) can be obtained by simply

injecting an ethanolic lipid solution in water, in one step, without extrusion or

sonication.

The method involves injection of ether-lipid solutions into warmed aqueous phases

above the boiling point of the ether. The ether vaporizes upon contacting the

aqueous phase, and the dispersed lipid forms primarily unilamellar liposomes. An

advantage of the ether injection method compared to the ethanol injection method

is the removal of the solvent from the product, enabling the process to be run for

extended periods forming a concentrated liposomal product .



Detergent Dialysis.

Liposomes, in the size range of 40–180 nm, are formed when

- lipids are solubilized with detergent, yielding defined mixed micelles.

- the detergent is subsequently removed by controlled dialysis,

phospholipids form homogeneous unilamellar vesicles with usefully large

encapsulated volume.


