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Abstract 

A new physicochemical method for preparing homogeneous liposomcs with 

high trapping efficiency has been developed. In these paper aim was to control 

the size and study the homogenous paticles activity with high efficacy which can 

be applied to the medical field. The ratio of phosphatidyl chloline,cholesterol 

and span 80 is important for the preparation of fine liposome. The role of each 

of the component was specific for the preparation. The size of liposome was 

controlled by sonication and vacuum filtration. Streptomycin antibiotic was 

loaded in the liposome. Extrusion, a well known method of preparation was 

used. 
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INTRODUCTION 

Liposomes have gained popularity as bio membrane models and have been extensively 

studied in terms of ion permeability, fluidity, phase transition and transformation to 

other mesomorphic structures . Liposomes have also been focussed on the medical field, 

especially in drug delivery systems . Sessa and Weismann  and Gregoriadis and co-

workers  have used liposomes as carriers for replacement therapy in genetic 

deficiencies of liposomal enzymes. It is particularly important to control the liposome 

size and to obtain homogeneous particles for applications in the medical field. This is 

because the latency and the distribution in the body of liposomes administered to blood 

vessels depend on the liposome size. Liposomes with sizes above 1 pm tend to be 

blocked in capillary vessels . Liposomes are formed have amphiphilic such as, 

polyoxyethylene hydrogenated castor oil ether  and lecithin . However, lecithin 

liposomes are superior to other amphiphiles from the viewpoint of safet!, and bio 

adaptability for application in the medical, cosmetic and food industries. However, the 

strong intermolecular forces of lecithin make it difficult to prepare homogeneous and 

fine Liposomes.  many methods of liposome preparation have been developed, e.g. 

ultrasonication , ethanol injection, detergent removal , reversed-phase et:!;oration, 

extrusion [, microfluidization techniques  and liposome preparations utilizing polyol . 

The absence of organic solvents or detergents in the process of liposome formation is -

sirable as long as the Liposomes are applied to medical treatment. It is important to 

produce liposomes with a variety of well-defined and homogeneous size distributions 

because of liposome size effects in pharmacokinetics , and it is necessary to increase the 
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trapping efficiency of the drugs to obtain an effective drug concentration, and for 

economical production.  

 

Experimental Materials and method 

Phosphatidylcholine (soyabean) was purchased from Himedia witha a case no( 8002-

43-5) cholesterol and span 80 also purchased from Himedia. Filtration assembly 

(simple glass), Sonicator (Ultrasonic Cleaner)(Toshcon, Ajmer), 0.2 micron 

nitrocellulose membrane filter, Orbital Shaker (REMI) 

 

Method of Vesicle Formation 

Liposomes (lipid vesicles) are formed when thin lipid films or lipid cakes are hydrated 

and stacks of liquid crystalline bilayers become fluid and swell. The hydrated lipid 

sheets detach during agitation and self-close to form large, multilamellar vesicles (LMV) 

which prevents interaction of water with the hydrocarbon core of the bilayer at the 

edges. Once these particles have formed, reducing the size of the particle requires 

energy input in the form of sonic energy (sonication) or mechanical energy (extrusion). 

Properties of lipid formulations can vary depending on the composition (cationic, 

anionic, neutral lipid species), however, the same preparation method can be used for 

all lipid vesicles regardless of composition. The general elements of the procedure 

involve preparation of the lipid for hydration, hydration with agitation, and sizing to a 

homogeneous distribution of vesicles 

 

A. Preparation of Lipid for Hydration: 

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). The thickness of the lipid cake should be no 

more than the diameter of the container being used for lyophilization.Dry lipid films or 

cakes can be removed from the vacuum pump, the container close tightly and taped, and 

stored frozen until ready to hydrate.  

b. Hydration of Lipid Film/Cake: 

Hydration of the dry lipid film/cake is accomplished simply by adding an aqueous 

medium to the container of dry lipid and agitating. The temperature of the hydrating 

medium should be above the gel-liquid crystal transition temperature (Tc or Tm) of the 



Journal of Global Biosciences               Vol. 5(6), 2016 pp. 4221-4226 
ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    4223 

lipid with the highest Tc before adding to the dry lipid. After addition of the hydrating 

medium, the lipid suspension should be maintained above the Tc during the hydra tion 

period. For high transition lipids, this is easily accomplished by transferring the lipid 

suspension to a round bottom flask and placing the flask on a rotory evaporation system 

without a vacuum. Spinning the round bottom flask in the warm water bath maintained 

at a temperature above the Tc of the lipid suspension allows the lipid to hydrate in its 

fluid phase with adequate agitation. Hydration time may differ slightly among lipid 

species and structure, however, a hydration time of 1 hour with vigorous shaking, 

mixing, or stirring is highly recommended. It is also believed that allowing the vesicle 

suspension to stand overnight (aging) prior to downsizing makes the sizing process 

easier and improves the homogeneity of the size distribution. Aging is not 

recommended for high transition lipids as lipid hydrolysis increases with elevated 

temperatures. The hydration medium is generally determined by the application of the 

lipid vesicles. Suitable hydration media include distilled water, buffer solutions, saline, 

and nonelectrolytes such as sugar solutions. Highly charged lipids have been observed 

to form a viscous gel when hydrated with low ionic strength solutions.The problem can 

be alleviated by addition of salt or by downsizing the lipid suspension. Poorly hydrating 

lipids such as phosphatidylethanolamine have a tendency to self aggregate upon 

hydration. Lipid vesicles containing more than 60 mol% phosphatidylethanolamine 

form particles having a small hydration layer surrounding the vesicle. As particles 

approach one another there is no hydration repulsion to repel the approaching particle 

and the two membranes fall into an energy well where they adhere and form 

aggregates. The aggregates settle out of solution as large floculates which will disperse 

on agitation but reform upon sitting. The product of hydration is a large, multilamellar 

vesicle (LMV) analogous in structure to an onion, with each lipid bilayer separated by a 

water layer. The spacing between lipid layers is dictated by composition with poly-

hydrating layers being closer together than highly charged layers which separate based 

on electrostatic repulsion. Once a stable, hydrated LMV suspension has been produced, 

the particles can be downsized by a variety of techniques, including sonication or 

extrusion. 

 

c. Sizing of Lipid Suspension by Sonication: 

Sonication disruption of LMV suspensions using sonic energy (sonication) typically 

produces small, unilamellar vesicles (SUV) with diameters in the range of 15-50nm. The 

most common instrumentation for preparation of sonicated particles are bath and 

probe tip sonicators successfully produced SUV. Sonication of an LMV dispersion is 

accomplished by placing a test tube containing the suspension in a bath sonicator (or 

placing the tip of the sonicator in the test tube) and sonicating for 5-10 minutes above 

the Tc of the lipid. The lipid suspension should begin to clarify to yield a slightly hazy 

transparent solution. The haze is due to light scattering induced by residual large 

particles remaining in the suspension. These particles can be removed by centrifugation 

to yield a clear suspension of SUV. Mean size and distribution is influenced by 

composition and concentration, temperature, sonication time and power, volume, and 

sonicator tuning. Since it is nearly impossible to reproduce the conditions of sonication, 

size variation between batches produced at different times is not uncommon. Also, due 

to the high degree of curvature of these membranes, SUV are inherently unstable and 

will spontaneously fuse to form larger vesicles when stored below their phase 

transition temperature. 
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d.Vaccum Filtration:- 

Drug Loaded Liposomes were prepared by passing the mixture of liposome through 0.2 

micron membrane filter. 

Following are the Steps used in preparation of Liposomes. 

- Pictures I, II and III shows the preparation at different ratio ranging from 1:1, 

1:0.5, 1:0.25. 
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RESULT AND DISCUSSION:- 

 
 

The large aggregation ability of lecithin in the presence of water can be decreased by the 

addition of tween 80 and glycerol. As a result, it was demonstrated that homogeneous 

and fine liposomes with a high trapping efficiency could be prepared by using the 

simple extrusion method. phosphatidyl choline/cholesterol/tween80/water with a 

suitable proportion  This method is based on a simple strategy to prepare liposome and 

incorporate drug in it. 
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