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ABSTRACT: 

         Liposome was derived from two Greek words “Lipos meaning fat and Soma meaning body”. Liposome 

were spherical shaped vesicles consist of phospholipids and cholesterol. Due to their size hydrophobic and 

lipophilic character   they are very promising system for drug delivery. This novel drug delivery system aims to 

target the drug directly to the site of action. Liposomes are very biocompatible and stable and have unique property 

to entrap both hydrophilic drug and lipophilic drug (amphiphatic nature) to its compartment and lead to   controlled 

release effect. They are of 0.05- 5.0 micrometer in diameter. Liposomes are used for the treatment of various 

diseases like tumors or cancer. This article provides an overview of Liposomal Drug Delivery System and various 

aspects related to liposome that can be studied.  

 

INTRODUCTION: 

                      Liposomes were spherical shaped concentric vesicles derived from two Greek words lipos means 

fat and soma means body [1] Liposome were first made by Bangham et al in 1961, it was an accidental discovery 

in which he scattered the phosphatidyl choline molecule in water, during this he found that the molecule was 

forming a closed bilayer structure having an aqueous phase which were entrapped by a lipid bilayer [2]. Liposome 

very useful because act as a carrier for a variety of drugs, having a potential therapeutic action or other properties. 

Liposome is colloidal carriers, having a size range of 0.01–5.0μm in diameter. Drug encapsulated by liposome 

achieve therapeutic level for long duration as drug must first be release from liposome before metabolism and 

excretion [3]. They are small artificial vesicles of spherical shape that can be created from cholesterol and natural 

non-toxic phospholipids. Due to their size and hydrophobic and hydrophilic character (besides biocompatibility), 

liposomes are promising systems for drug delivery [4]. There is a unique ability of liposomes to entrap drugs of 

both aqueous and the lipid phase and it makes them attractive drug delivery systems for hydrophilic and 

hydrophobic drugs [5] Liposomes are the novel drug delivery system that aims to deliver the drug directly to the 

place of action. They have potential to accommodate both hydrophilic and lipophilic compounds to protect the 

drug from degradation and release the active ingredients in a controlled manner. The unique ability of liposomes 

to entrap drugs both in an aqueous and a lipid phase make such delivery systems attractive for hydrophilic and 

hydrophobic drugs. Because of advancements in the methods of preparing and formulating liposomes, high‐

entrapment efficiencies are possible for incorporating drugs into liposomes, creating a tremendous pharmaceutical 

impact. Furthermore, such encapsulation has been shown to reduce drug toxicity while retaining or improving the 

therapeutic efficacy. 
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FIG: 1 STRUCTURE OF LIPOSOMES 

ADVANTAGES   

 They offer targeted drug delivery.   

 They are biocompatible, biodegradable and biologically inert.  

 They are no antigenic, nonpyrogenic and non-toxic.  

 They can encapsulate both water soluble and water insoluble drugs.  

 Drug toxicity is removed as other tissues and cells are protected.   

 Cellular uptake of drug is enhanced.   

 Size can be varied to incorporate smaller or larger drug molecules.  

DISADVANTAGES  

 Low solubility.   

 Short half life. 

 Production cost is high (6).  

 Leakage and fusion of encapsulated drug may occur.  

 Oxidation of phospholipids may occur (7).  

  Less stable.  

Classification of Liposomes: The liposomes may be classified based on various parameters, 

 1. Structure Table 1 

 2. Method of preparation Table 2 

 3. Composition Fig. 3 and Table 3  

 4. Conventional liposome 

 5. Specialty liposome 
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1. CLASSIFICATION BASED ON STRUCTURE: 

 TABLE 1: LIPOSOMES BASED ON VESICLE TYPE  

 

          

 

 

2.  BASED ON METHOD OF PREPARATION: 

TABLE 2: DIFFERENT PREPARATION METHODS AND THE VESICLES FORMED BY THESE 

METHODS  

 

Preparation Method  Vesicle Type  

Single or oligo lamellar vesicle made by 

reverse-phase evaporation  

REV (Reverse- Phase Evaporation Method.)  

  

  MLV-REV (Multilamellar vesicles made by 

Reverse-Phase  

Evaporation method)  

Stable pluri lamellar vesicle  SPLV (Stable PlurilamellarVesicles)  

Frozen and thawed multilamellar vesicle  FATMLV (Frozen and Thawed MLV)  

Vesicle prepared by extrusion technique  VET (Vesicles prepared by extrusion 

technique)  

Dehydration- Rehydration method  DRV (Dehydration-rehydration method)  

3. Based on Composition:   

TABLE 3: DIFFERENT LIPOSOME WITH THEIR COMPOSITIONS  

  

Type  Abbreviation  Composition  

Conventional  CL  Neutral or negatively charge phospholipids and 

cholesterol  

Fusogenic  RSVE  Reconstituted sendai virus envelops  

pH-sensitive  -  Phospholipids such as PER or DOPE with either CHEMS or 

OA  

Cationic  -  Cationic lipid with DOPE  

Long circulatory  LCL  Neutral high temp, cholesterol and 5-10% PEG, DSP  

Immune  IL  CL or LCL with attached monoclonal antibody or recognition 

sequences  
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4. Based Upon Conventional Liposome  

 Adsorption: It occurs to the cell surface by Natural lecithin mixtures nonspecific electrostatic forces or  

by Synthetic identical, chain phospholipids interaction with cell surface components [8]. Liposome with 

Glycolipids 

 Fusion: It occurs by the insertion of liposomal bilayer into plasma membrane with continuous release of 

liposomal content into the cytoplasm [9].  

  

METHODS OF PREPRATIONS OF LIPOSOMES: 

There are different methods involved in the preparation of liposomes 

 General method of preparation – It involves four steps for the preparation of liposmes  

  

                                                  Drying down lipids from organic solvents 

                                                   Dispersion of lipids in aqueous media 

                                                Purification of resultant liposomes 

                                              

                                                 Analysis of final product 

  

Liposomes can be prepared by active loading or passive loading techniques. 

 

Passive loading technique: - Involves loading of entrapped agents before or during the manufacturing process.  

Active loading technique: - Involves loading of certain type of compounds into the liposomes after the formation 

of intact. 

MECHANICAL DISPERSION METHODS:  

Thin film hydration technique:  

MLVs are produced by this technique. This method involves the dissolution of phospholipids in an organic solvent 

like Chloroform: Methanol in the ratio of 2:1 v/v in a round bottomed flask. The RBF is then attached to rotary 

evaporator and is allowed to rotate at a speed of 60rpm. As a result, evaporation of organic solvent occurs. This 

leads to the formation of thin and homogeneous lipid film on sides of RBF. Nitrogen gas is used to remove the 

residual solvent. The so formed lipid film is hydrated using an aqueous media. This results in the formation of 

milky white suspension which is kept aside for 2h at room temperature or above the transition temperature of 

lipid. Hence, complete swelling of particles occurs which leads to the formation of MLVs [10,11]. 
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Fig:2 Thin film hydration technique 

MICRO EMULSIFICATION METHOD:  

 

Micro emulsification method yields small MLVs. This method involves the usage of Microfluidizer, 

wherein the lipids are introduced into it either as large MLVs or as slurry of unhydrated lipids in an organic 

medium. Microfluidizer pumps the fluid through an orifice (5µm) at a pressure of 10,000 psi. Due to this high 

pressure, the fluid passes through the microchannels which directs the two streams of fluid to collide with each 

other at right angles with higher velocity. The so formed fluid is collected and recycled through the pump and 

interaction chamber until the spherical vesicles are produced. After a single pass, the size of vesicles gets reduced 

to a diameter of 0.1 and 0.2µm. [11, 12]. 

 

Fig: 3 Micro emulsification 

 

ULTRASONICATION METHOD:  

This method involves preparation of SUVs from MLVs. Bath type or probe type sonicators are generally used 

under an inert atmosphere of nitrogen or argon.  

Principle: - Pulsed, high frequency sound waves are used to agitate MLVs suspension.  

Probe type sonicator:  

This method involves the usage of titanium probe which delivers high energy to the liposomal suspension. 
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 Disadvantages:  

Thermo labile materials like proteins or DNA gets denatured or inactivated.  

Degradation of liposomal suspension may occur due to the release of titanium particles into it [13, 11].  

BATH TYPE SONICATOR:  

To overcome the drawbacks associated with the probe type sonicator; bath type sonicators are majorly preferred.  

In this method, test tube containing MLV dispersion is placed in a bath type sonicator. MLV dispersion is 

subjected to sonication for about 5-10 min at a temperature above the transition temperature of the lipid. Due to 

this, slightly hazy transparent solution is obtained which is then subjected to centrifugation in order to produce 

SUV dispersion. Upon centrifugation, MLVs and titanium particles forms a sediment. Later, the tube is removed 

from the rotar and by using the Pasteur pipette, top clear liquid layer is decanted leaving behind the central layer 

having MLVs and pellet. The top layer constitutes the pure SUVs dispersion [12].  

 
 

Fig4: Bath sonicator  Probe sonicator 

 

French pressure cell:  

French pressure cell is made up of stainless steel and is capable of withstanding pressures of 20,000 – 

40,000psi. The body of cell contains pressure chamber, pressure relief valve, piston, bottom seal and valve 

closure. Both piston and bottom seal have rubber O-ring each. This method is expensive, and cleaning of cell is 

difficult.  

This method involves addition of liposomal suspension to the pressure chamber and the piston is pushed into the 

body. Then the cell is turned at an angle of 180⁰. After filling, the bottom seal is pressed down and the pressure 

chamber is closed. Later, the cell is brought back to upright position and inserted in a hydraulic press due to which 

pressure is developed. Finally, the valve is opened slowly and the product (liposomes) is allowed to exit in a 

dropwise manner. ULVs or OLVs having a size of 30-80nm are obtained [11].  

High pressure extrusion method:  

This method offers advantages like large capacity, simple and rapid. It is used to produce SUVs and LUVs. The 

mechanism of action appears like peeling of an onion. This involves the usage of polycarbonate filter membranes. 

MLV suspension is passed through the filter at a pressure of 250psi. During this process, the successive layers 

get peeled off, thereby leaving only a single layer. Hence, uniform sized liposomes are obtained. Liposomes 

produced by this technique are known as LUVETs [13, 11]. High pressure extrusion technique is shown in fig.6. 
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                                                             Fig:5 Membrane extrusion method  

 

Freeze thaw sonication:  

This technique involves series of steps like freezing, thawing and sonication. This method involves 

freezing of unilamellar dispersion (SUV). Then the freezed dispersion is allowed for thawing at room temperature 

for about 15min. Later, sonication is done. Hence, aggregation of SUVs occurs leading to the formation of LUVs 
[11, 12].  

 

SOLVENT DISPERSION METHODS:  

Ether injection method:  

This method involves dissolution of lipids in diethyl ether or ether/methanol. This lipid mixture is then 

injected into an aqueous solution containing material to be encapsulated. This is performed at a temperature of 

55-65⁰C or under reduced pressure. Evaporation of organic solvent is bought about by vacuum application. 

Finally, liposomes are obtained [11, 14] which is shown in fig 7.  

Ethanol injection method:  

Ethanol solution containing lipids is injected into excess of saline or aqueous solution through fine needle. Then 

mixing is done to produce SUVs [12, 13]. 

                                                                                                                                                                                                                              

 

    

 

Fig.6: Ether injection method 

 

 REVERSE PHASE EVAPORATION TECHNIQUE:  

This method is generally used to encapsulate RNA and various enzymes. This technique involves injection 

of aqueous solution of drug into an organic solvent containing lipid followed by sonication of the biphasic 

mixture. This leads to the formation of water-in-oil type of emulsion. During the process of agitation, some of the 

water droplets collapses to form the external phase, while remaining portion forms the entrapped aqueous volume 

[14]. This method is described in fig.8. 
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Fig.7: Ether injection method 

 

ACTIVE LOADING TECHNIQUES  

Proliposomes: 

 In this method lipid and drug were coated onto a soluble carrier to form free flowing granular material 

in pro-liposome which forms an isotonic liposomal suspension on hydration [15].  

Lyophillization:  

The removal of water from products in a frozen state at a reduced pressure is called Lyophillization. This 

method is generally used to dry the products that are thermolabile. 

 

 EVALUATION OF LIPOSOMES:   

In vitro and in vivo formulations are carried out after the formulations of liposomes. As the liposomes are 

produced from different techniques they may differ from physicochemical characteristics. These differences may 

have impact on their behavior in both in vitro and in vivo. The characterization parameter is classified as the 

physical, chemical and biological parameters. Physical and chemical characterization is very important for the 

comparison of different liposomes prepared from different batches. Biological parameters are helpful in the 

establishing the safety and suitability of formulation for in vivo or the therapeutic applications [16].  

 Visual Appearance:   

     Liposome suspension can range from translucent to milky, depending on the composition and particle size. If 

the turbidity has a bluish shade this means that particles in the sample are homogeneous; a flat, gray color 

indicates that presence of a non-liposomal dispersion and is most likely a disperse inverse hexagonal phase or 

dispersed microcrystalline. An optical microscope (phase contrast) can detect liposome> 0.3 μm and 

contamination with larger particles [17].  

 Particle  size  and  particle  size distribution:  

 The Particle size analyser (sympate HELOS, Germany H1004) measures the particle size based the laser 

diffraction theory. The apparatus consists of a He-Ne laser beam of 632.8 nm focused with a minimum 

power of 5 MW using a Fourier lens (R-5) to a point at the centre of multi element detector and a sample 

holding unit.   
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 The liposomes were diluted for about 10 times in the de ionized water before measurement and are added 

to the sample dispersion unit and kept for stirring at high speed to reduce the inter particle aggregation 

and laser beam was focused [18].  

DRUG ENTRAPMENT EFFICIENCY:   

       The entrapment efficiency was calculated by using the formula:  

       % Entrapment efficiency = Entrapped drug / total drug added X100  

         To find out the drug content (drug entrapment) the liposomal suspension was ultra-centrifuged at 5000 

rpm for 15 min at 4oC temperatures by using semi cooling centrifuge to separate the free drug.   The 

supernatant liquid was collected and centrifuged by maintaining same rpm and temperature for about 30 

min which forms a clear solution of supernatant and pellets of liposomes. The unentrapped drug were 

soaked for about 10 min by using methanol and sonicated for about 10min, which causes breakdown of 

the vesicles to release the drug and the drug content was estimated by UV spectrophotometrically [19].  

In vitro drug release study:  

        The in vitro diffusion studies were carried out by using the Franz diffusion cell which has a diameter of 

25 mm and a diffusion area of 4.90 cm2. It contains the reservoir compartment of 22 mL, which was filled 

with a buffer which contains 20% v / v methanol to maintain sink condition. There is regenerated cellulose 

acetate membrane which is placed in between the lower cell reservoir and the glass cell top containing 

the sample and is clinched with a clamp [63,64]. The whole system was maintained at the temperature of 

37 oC ± 5 oC by using magnetic heater resulting in the membrane surface temperature of 32 oC [65].  The 

sample was placed on the surface of the donor compartment and then for the assay process the 2mL of 

the samples were received from receptor fluid and replaced with 2mL of fresh solution. The time period 

to carry out the process depends on the halflife of the drug selected and further dilutions are carried out 

and measured spectophotometrically [20]. 

APPLICATIONS  

 In cancer chemotherapy.  

 In ophthalmic drug delivery.  

 In oral drug delivery.  

 Topical application.  

 Liposomes can be used as immunological adjuvants.  

 Helps in the treatment of leishmaniasis [21].  

 Gene therapy: The genetic material can be placed in the liposomes in order to increase the DNA uptake in 

tissue culture.  

 Used in food industry.  

 Used in various cosmetic preparations [22].  

   CONCLUSION:  

From the review of Liposomes - A novel drug delivery system, it was concluded that liposomes serve as 

a promising carrier for improving site targeted delivery of number of drugs. These are considered to be the 

significant candidates in improving the drug delivery. Liposomes help in reducing the frequency of administration 

and lower the toxicity. Liposomes provide unique opportunity of delivering the drugs into the cells or even inside 

the individual cellular components.  
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