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ABSTRACT:  Drug delivery as an opportunity to extend the product life cycle has indeed proved its place 

in pharmaceutical market with significant advantages of the therapeutic gains as well as commercial 

success. Carrier based technology offers an intelligent approach for drug delivery by coupling the drug to 

a carrier particle such as liposomes, microspheres, nanoparticles etc. which modulates the release and 

absorption characteristics of the drug. Liposomes, sphere-shaped vesicles consisting of one or more 

phospholipids bilayers. Liposomes are well known to alter the bio distribution of entrapped substance by 

protecting the enclosed material. They are widely used as vehicles to target the specific molecule to 

specific site. Liposomes are now used to deliver certain vaccines, enzymes and drugs to the body. When 

used in the delivery of certain cancer drugs, liposomes help to shield healthy cells from the drugs toxicity 

and prevent their concentration in tissues (e.g., kidney, liver), lessening or eliminating the common side 

effects of nausea, fatigue and hair lose. Research on liposome technology has progressed from 

conventional vesicles to ‘advanced liposome’s’, in which long-circulating liposome’s are obtained by 

modulating the lipid composition, size, and charge of the vesicle. Liposomes have been used to improve 

the therapeutic index of new or established drugs by modifying drug absorption, reducing metabolism, 

prolonging biological half-life or reducing toxicity. Antineoplastic agents, doxorubicin, daunorubicin and 

cytarabine, are in advanced stages of clinical testing in humans. Hence the present article intends to 

provide an overview of advantages, disadvantages, method of preparation, mechanism of liposome 

formulation, stability and therapeutic application with new generation of liposomes 
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1. INTRODUCTION: 

Liposomes were discovered by Alec D Bangham 

in the 1960s at the Babraham Institute, 

University of Cambridge, and consist of single 

or multiple concentric lipid bilayers 

encapsulating an aqueous compartment 

.[1,2]The first formulations were composed 

solely of natural lipids; at present they can 

include natural and/or synthetic lipids and 

surfactants. They have the capability of 

entrapping both lipophilic and hydrophilic 

agents, in the lipid membrane and in the 

aqueous core, respectively. The size of these 

nearly spherical lipid vesicles can range from a 

few nanometers to several micrometers.  

-------------------------------- 
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However, liposomes applied to medical use 

range between 50 and 450 nm.[3] Liposomes 

seem to be an almost ideal drug-carrier system, 

since their morphology is similar to that of 

cellular membranes and because of their ability 

to incorporate various substances. Therefore, for 

the last 50 years liposomes have been widely 

investigated and they continue to be the subject 

of intense research. 

They are valued for their biological and 

technological advantages as optimal delivery 

systems for biologically active substances, both 

in vitro and in vivo, and are considered to be the 

most successful drug-carrier system known to 

date. [4] During the two last decades, notable 

progress has been made, and several biomedical 

applications of liposomes are either in clinical 

trials or are about to be put on the market, while 

others have already been approved for public 

use. List of Clinically Approved Liposomal 

formulations are given in Table below. [5] 
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Table No 1. List of Clinically Approved Liposomal formulations. 

Name Trade Name Company  Indications  Excipients used 

Liposomal 

amphotericin B  

Abelcet Enzon Fungal infections DMPC, DMPG 

Liposomal 

amphotericin B  

Ambisome Gilead Sciences Fungal and protozoal 

infections 

HSPC, Cholesterol, 

DSPG 

Liposomal 

cytarabine  

Depocyt Pacira (formerly 

SkyePharma) 

Malignant 

lymphomatous 

meningitis 

DOPC, Cholesterol, 

DPPG 

Liposomal 

daunorubicin  

DaunoXome Gilead HIV-related Kaposi’s 

sarcoma 

DSPC, Cholesterol 

Liposomal 

doxorubicin  

Myocet Zeneus Combination therapy with 

cyclophosphamide in 

metastatic breast cancer 

LIPOVA-E120, 

Cholesterol 

Liposome-PEG 

doxorubicin  

Doxil/Caelyx Ortho Biotech, 

Merck 

HIV-related Kaposi’s 

sarcoma, metastatic 

breast cancer, metastatic 

ovarian cancer 

MPEG-DSPE, HSPC, 

Cholesterol 

Liposomal 

vincristine  

Marqibo Spectrum 

Pharmaceuticals 

Acute Lymphoblastic 

Leukemia (ALL) and 

Melanoma 

Cholesterol and egg 

sphingomyelin 

Liposomal 

verteporfin  

Visudyne QLT, Novartis Age-related macular 

degeneration pathologic 

myopia ocular 

histoplasmosis 

Egg PG, DMPC 

Liposomal 

morphine  

DepoDur SkyePharma, 

Endo 

Postsurgical analgesia DOPC, Cholesterol, 

DPPG 

Liposomal 

IRIV vaccine  

Epaxal Crucell Hepatitis A  LECIVA-S70 

Liposomal 

IRIV vaccine  

Inflexal V Berna Biotech Influenza LECIVA-S90 

 

1.1 Liposome  

The name liposome is derived from two Greek 

words: 'Lipos' meaning fat and 'Soma' 

meaning body. Structurally, liposome’s are 

concentric bleeder vesicles in which an 

aqueous volume is entirely enclosed by a 

membraneous lipid bilayer. Membranes are 

usually made of phospholipids, which are 

molecules that have a hydrophilic head group 

and a hydrophobic tail group. The head is 

attracted to water, and the tail, which is made 

of a long hydrocarbon chain, is repelled by 

water. In nature, phospholipids are found in 

stable membranes composed of two layers (a 

bilayer). In the presence of water, the heads 

are attracted to water and line up to form a 

surface facing the water. The tails are repelled 

by water, and line up to form a surface away 

from the water. In a cell, one layer of heads 

faces outside of the cell, attracted to the water 

in the environment, and another layer of heads 

faces inside the cell, attracted by the water 

inside the cell. The hydrocarbon tails of one 

layer face the hydrocarbon tails of the other 

layer, and the combined structure forms a 

bilayer. When membrane phospholipids are 

disrupted, they can reassemble themselves 

into tiny spheres, smaller than a normal cell, 

either as bilayers or monolayers. The bilayer 

structures are liposomes. The monolayer 

structures are called micelles. [6] 
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1.1.1Advantages 

• Provide controlled drug delivery 

• Biodegradable, biocompatible, flexible 

• Non ionic 

• Can carry both water and lipid soluble 

drugs 

• Drugs can be stabilized from oxidation 

• Improve protein stabilization 

• Controlled hydration 

• Provide sustained release 

• Targeted drug delivery or site specific 

drug delivery 

• Stabilization of entrapped drug from 

hostile environment 

• Alter pharmacokinetics and 

pharmacodynamics of drugs 

• Can be administered through various 

routes 

• Can incorporate micro and macro 

molecules 

• Act as reservoir of drugs 

• Therapeutic index of drugs is 

increased 

• Site avoidance therapy 

• Can modulate the distribution of drug 

• Direct interaction of the drug with cell 

 

 

 

1.1.2Disadvantages 

• Less stability 

• Short half life 

• Phospholipid undergoes oxidation, 

hydrolysis 

• Leakage and fusion 

• High production cost 

• Quick uptake by cells of R.E.S 

• Allergic reactions may occur to 

liposomal constituents 

• Problem to targeting to various tissue 

due to their large size 

 

1.2 CLASSIFICATION OF LIPOSOME [7]: 

 Liposomes can be classified based on 

different properties they have such as size, 

method of preparation, composition and 

application and their special features. The 

detailed classes of liposomes are discussed 

below. 

 

1.2.1 A: Based on size: 

Liposomes can be formed with size range 50-

450nm.liposomes are also distinguished by the 

no of lipid bilayer formed around them. 

Liposome classification as per Vesicle type 

with their size and number of lipid layer is 

shown in Table. 

 

Table No 2. Vesicle type with their size and number of lipid layer 

 

Vesicle type  Abbreviation  Diameter size No of lipid bilayer 

Unilamellar vesicles UV All size range One 

Small Unilamellar 

vesicles 

SUV 20-100NM One 

Medium Unilamellar 

vesicles 

MUV More than 100nm One 

Large Unilamellar 

vesicles 

LUV More than 100nm  One 

Giant Unilamellar 

vesicles 

GUV More than 1 micro meter One 

Oligo lamellar vesicles OLV 0.1-1 micro meter micro meter 

Multi lamellar vesicles MLV More than 0.5 micro meter 5-25 

Multi vesicular vesicles  MV More than 1 micro meter Multi com-partmental 

structure 
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1.2.2 B: Based on method of preparation: 

Various methods are used for liposome formulation and they are classified accordingly in the 

Table. 

Table No 3. Different Preparation method and the vesicles formed by these method 

Preparation Method Vesicle Type 

Single or oligo lamellar vesicle made by reverse 

phase evaporation method 

REV 

Multi lamellar vesicle made by reverse phase 

evaporation method 

MLV-REV 

Stable pluri lamellar vesicle SPLV 

Frozen and thawed multi lamellar vesicle FATMLV 

Vesicle prepared by extrusion technique VET 

Dehydration- Rehydration method DRV 

 

1.2.3 C: Based on composition and application: 

Liposomes Classification are carried out according to which composition they have and with 

physicochemical properties of lipids used for formulation shown in Table. 

 

Table No 4. Different liposome with their composition 

Type of Liposome Abbreviation Composition 

Conventional liposomes CL Neutral or negatively charge phospholipids and 

cholesterol 

Fusogenic liposomes RSVE Reconstituted Sendai virus envelops 

pH sensitive liposomes - Phospholipids such as PER or DOPE with ether or OA 

Cationic liposomes - Cationic lipids with DOPE 

Long circulatory 

liposomes 

LCL Neutral high temp, cholesterol and 5- 10 % PEG ,SP 

immunoliposomes IL CL or LCL with attached monoclonal antibody or 

recognition sequence 

 

1.2.4     D: Based on specialty of liposome: 

• Bipolar fatty acid 

• Antibody directed liposome 

• Methyl/ methylene x- linked liposome 

• Lipoprotein coated liposome 

• Carbohydrate coated liposome 

• Multiple encapsulated liposome 

1.3 COMPOSITION OF LIPOSOME: 

1.3.1 Phospholipids: 

Glycerol containing phospholipids are most 

common used component of liposome 

formulation and represent greater than 50% of 

weight of lipid in biological membranes. These 

are derived from Phosphatidic acid. The back 

bone of the molecule is glycerol moiety. At C3 

OH group is esterified to phosphoric acid. OH 

at C1& C2 was esterified with long chain. Fatty 

acids give rise to the lipidic nature. One of the 

remaining OH groups of phosphoric acid may 

be further esterified to a wide range of organic 

alcohols including glycerol, choline, 

ethanolamine, serine and inositol. Thus the 

parent compound of the series is the 

phosphoric ester of glycerol. 

Examples of phospholipids are 

• Phosphatidyl choline (Lecithin) – PC  

• Phosphatidyl ethanolamine (cephalin) – 

PE  

• Phosphatidyl serine (PS)  

• Phosphatidyl inositol (PI)  

• Phosphatidyl Glycerol (PG)  

For stable liposomes, saturated fatly acids are 

used. Unsaturated fatty acids are not used 

generally. 
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1.3.2 Sphingolipids 

Backbone is sphingosine or a related base. 

These are important constituents of plant and 

animal cells. This contain 3 characteristic 

building blocks 

• A mole of F.A  

• A mole of sphingosine 

• A head group that can vary from 

simple alcohols such as choline to very 

complex carbohydrates  

 

The most common Sphingolipids are – 

Sphingomyelin. Glycosphingo lipids. 

Gangliosides – found on grey matter, used as a 

minor component for liposome production. 

This molecule contain complex saccharides 

with one or more Sialic acid residues in their 

polar head group & thus have one or more 

negative charge at neutral pH. These are 

included in liposomes to provide a layer of 

surface charged group. 

 

1.3.3 Sterols: Cholesterol & its derivatives are 

often included in liposomes for 

• decreasing the fluidity or micro viscocity of 

the bilayer  

• reducing the permeability of the membrane 

to water soluble molecules  

• Stabilizing the membrane in the presence of 

biological fluids such as plasma.(this effect 

used in formulation of i.v. liposomes)  

Liposomes without cholesterol are known to 

interact rapidly with plasma protein such as 

albumin, transferrin, and macroglobulin. These 

proteins tend to extract bulk phospholipids 

from liposomes, there by depleting the outer 

monolayer of the vesicles leading to physical 

instability. Cholesterol appears to substantially 

reduce this type of interaction. Cholesterol has 

been called the mortar of bilayers, because by 

virtue of its molecular shape and solubility 

properties, it fills in empty spaces among the 

Phospholipid molecules, anchoring them more 

strongly into the structure. The OH group at 3rd 

position provides small Polar head group and 

the hydrocarbon chain at C17 becomes non 

polar end by these molecules, the cholesterol 

intercalates in the bilayers. 

 

1.3.4 Synthetic phospholipids 

E.g.: for saturated phospholipids are 

• Dipalmitoylphosphatidyl choline (DPPC)  

• Distearoylphosphatidyl choline (DSPC)  

• Dipalmitoylphosphatidyl ethanolamine 

(DPPE)  

• Dipalmitoylphosphatidyl serine (DPPS)  

• Dipalmitoylphosphatidic acid (DPPA)  

• Dipalmitoylphosphatidyl 

glycerol (DPPG) E.g.: for 

unsaturated                                                                   

phospholipids  

• Dioleoylphosphatidyl choline (DOPC)  

• Dioleoylphosphatidyl glycerol (DOPG)  

1.3.5 Polymeric materials 

Synthetic phospholipids with diactylenic group 

in the hydrocarbon chain polymerizes when 

exposed to U.V, leading to formation of 

polymerized liposomes having significantly 

higher permeability barriers to entrapped 

aqueous drugs. E.g.: for other Polymerisable 

lipids are – lipids containing conjugated diene, 

Methacrylate etc. Also several Polymerisable 

surfactants are also synthesized. 

1.3.6 Polymer bearing lipids 

Stability of repulsive interactions with 

macromolecules is governed mostly by 

repulsive electrostatic forces. This repulsion 

can be induced by coating liposome surfaces 

with charged polymers. 

Non ionic and water compatible polymers like 

polyethylene oxide, polyvinyl alcohol, and 

Polyoxazolidines confers higher solubility. But 

adsorption of such copolymers containing 

hydrophilic segments with hydrophobic part 

leads to liposome leakage, so best results can be 

achieved by covalently attaching polymers to 

phospholipids. E.g.: DiacylPhosphatidyl 

ethanolamine with PEG polymer linked via a 

carbon at or succinate bond. 

1.3.7Cationic lipids 

E.g.: DODAB/C – Dioctadecyl dimethyl 

ammonium bromide or chloride 

DOTAP – Dioleoyl propyl trimethyl 

ammonium chloride – this is an analogue of 

DOTAP and various others including various 

analogues of DOTMA and cationic derivatives 

of cholesterol 
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1.3.8 Other Substances 

Variety of other lipids of surfactants are used to 

form liposomes 

• Many single chain surfactants can form 

liposomes on mixing with cholesterol 

• Non ionic lipids 

• A variety of Polyglycerol and 

Polyethoxylated mono and dialkyl 

amphiphiles used mainly in cosmetic 

preparations 

• Single and double chain lipids having fluoro 

carbon chains can form very stable 

liposomes. 

• Sterylamine and Dicetyl phosphate 

Incorporated into liposomes so as to impart 

either a negative or positive surface charge to 

these structures. 

• A number of compounds having a single 

long chain hydrocarbon and an ionic head 

group found to be capable of forming 

vesicles. These include quaternary 

ammonium salts of dialkyl phosphates. 

 

2. METHOD OF PREPARATION: [8] 

2.1 All the methods of preparing the 

liposomes involve four basic stages: 

1. Drying down lipids from organic solvent. 

2. Dispersing the lipid in aqueous media. 

3. Purifying the resultant liposome. 

4. Analyzing the final product. 

 

2.2 Method of liposome preparation and drug 

loading 

The following methods are used for the 

preparation of liposome: 

1. Passive loading techniques 

2. Active loading technique. 

2.3 Passive loading techniques include three 

different methods: 

1. Mechanical dispersion method. 

2. Solvent dispersion method. 

3. Detergent removal method (removal of non 

encapsulated material). 

2.3.1Mechanical dispersion method 

• Sonication. 

• French pressure cell: extrusion. 

• Freeze-thawed liposomes. 

• Lipid film hydration by hand shaking, 

non-hand shaking or freeze drying. 

• Micro-emulsification. 

• Membrane extrusion. 

• Dried reconstituted vesicles 

2.3.2 Solvent dispersion method. 

• Ethanol injection  

• Ether injection 

• Double emulsion  

• Reverse phase evaporation vesicles 

• Stable pluri lamellar vesicles 

2.3.3. Detergent removal method 

Detergents (cholates, aminoglyosides, triton X-

100 etc) can be removed by 

• Dialysis  

• Column chromatography 

• Bio beads 

3. MECHANISM OF FORMATION OF 

LIPOSOMES: [9] 

In order to understand why liposomes are 

formed when phospholipid are hydrated, it 

requires a basic understanding of 

physiochemical featured of phospholipid. 

Phospholipids are amphipatic (having affinity 

for both aqueous and polar moieties) molecules 

as they have a hydrophobic tail and a 

hydropdilic or polar head. The hydrophilic tail 

composed of two fatty acid chains containing 

10-24 carbon atoms and 0-6 double bound in 

each chain. The polar end of molecule is mainly 

the phosphoric acid bound to a water soluble 

molecule. The hydrophilic and hydrophobic 

domain/segment within the molecular 

geometry of amphiphilic lipid orients and self-

organizes in ordered supramolecular structure 

when confronted with solvent. In aqueous 

medium the molecule in self assembled 

structure is oriented in such a way that the 

polar portion of molecule remains in contact 

with the polar environment and at the same 

time shields the non-polar part. Among the 

amphiphiles used in drug delivery, such as 

soap, detergent, polar lipid, the latter (polar 

lipid) are often employed to form concentric 

bilayerstructure. However, in aqueous medium 

thesemolecule are able to form various phases, 

some of them are stable and others remain in 

the metastable state. At high concentration of 

these polar lipids, liquid-crystalline phases are 

formed that upon dilution with an excess of 

water can be dispersed into relatively stable 
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colloidal particles.The macroscopic structure 

most often formed include lamellar, hexagonal 

or cubic phases dispersed as colloidal 

nanoconstruct (artificial membrane) referred to 

as liposomes, hexasomesor, cubosomes 

respectively. The diagrammatic representation 

of how liposomes will form is given in Fig no 1.  

 

Fig No 1. Mechanism of liposome formulation 

 

4. LOADING OF DRUGS IN LIPOSOME 

FORMULATIONS 

 

4.1 Encapsulation of hydrophilic drugs 

 

Once lipids are hydrated in the presence of 

hydrophilic drugs, a portion of the drug 

getsentrapped inside the liposome and another 

portion remain in the bulk, outside the aqueous 

core of the liposome. As only the entrapped 

drug is of interest, drug in the bulk should be 

removed. This purification is generally done by 

gel filtration column chromatography 

(Sephadex G-50, Pharmacia LKB) and dialysis 

(hollow fiber dialysis cartridge) on the basis of 

size differences between the liposomes and the 

non-encapsulated material. In the cases where 

DNA or proteins are being encapsulated, or 

where there is concern that non-encapsulated 

material may form large aggregates, techniques 

such as centrifugation can be employed due to 

the differences in the buoyant densities of 

liposomes and non-encapsulated material. A 

hydrophilic drug may not be encapsulated 

with high efficiency because the drug 

molecules can diffuse in and out of the lipid 

membrane. Thus, the drug would be difficult to 

retain inside the liposomes. However, 

compounds with ionizable groups and those 

that are both water and lipid soluble can be 

encapsulated with high efficiency (up to 90%) 

by the liposomes after the formation of 

membranes [10] by active loading. In this 

technique, the pH of the interior part of the 

liposome is such that the unionized drug which 

enters the liposome by passive loading is 

ionized inside the liposome, and ionized drug 

molecules lose their ability to diffuse through 

the lipid membrane. Therefore, high 

concentration of the ionized drug is obtained 

inside the liposome. For example, doxorubicin 

and epirubicin can be entrapped in preformed 

SUV with high efficiency through active 

loading [11, 12]. 

The pH difference can be brought about by 

encapsulating a non-permeating buffer ion 

such as glutamate inside the liposomes at low 

pH and replacing the extra-liposomal buffer 

with one which is iso-osmolar at pH 7.0. 

Alternatively, charged lipids may be 

incorporated into the membrane at low pH, 

followed by adjustment of the suspending 

medium to neutrality. A similar approach may 

be adopted by using a potassium gradient, in 

which the membrane is made selectively 

permeable to potassium ions entrapped inside 

the liposome by incorporation of valinomycin 

into the lipid membrane [13, 14]. 

 

4.2 Encapsulation of hydrophobic drugs: 

 

Hydrophobic drugs are solubilized in the 

phospholipid bilayer of the liposomes that 

mainly provide a hydrophobic environment. 

Once trapped, they remain in the liposome 

bilayer as they have very low affinity towards 

the inner or outer aqueous regions of the 

liposomes. During the preparation of 

liposomes, hydrophobic drugs are solubilized 

in the organic solvent along with the 

phospholipids and during the subsequent 

hydration phase, they remain entrapped in the 
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hydrophobic bilayer region. For example, the 

liposomal photosensitizer verteporfin 

(Visudyne) contains a hydrophobic drug that is 

rapidly transferred to blood proteins in vivo. 

Activation of the drug by targeting laser light 

to blood flowing though the eye causes its site-

specific activity in the treatment of wet macular 

degeneration [15]. Amphotericin B and 

paclitaxel are the other most commonly 

investigated hydrophobic drugs in liposome 

formulations. 

 

5. STABILIZATION OF LIPOSOME 

FORMULATION:[16] 

 

The stability of liposome should meet the same 

standards as conventional pharmaceutical 

formulations. The stability of any 

pharmaceutical product is capability of 

delivery system in prescribed formulation to 

remain within defined or pre established limits 

for predetermined period of time. Chemical 

stability involves prevention of hydrolysis of 

ester bonds in phospholipids bilayer and the 

oxidation of unsaturated site in the lipid chain. 

Chemical instability leads to physical 

instability or leakage of encapsulated drug 

from the bilayers and fusion and finally the 

aggregation of the vesicles. The pro liposome 

concept of liposome formulation avoids 

physicochemical instability such as Fusion, 

aggregation, hydrolysis and oxidation. 

Approches that can enhance the stability 

involves effective formulation and 

lyophilization. Formulation involves 

appropriate selection of lipid composition, 

concentration of bilayers, and aqueous phase 

composition such as buffer, metal chelators, 

antioxidants and cryo protectants. Charge 

inducing agents such as phosphotidyl glycerol 

can be incorporated in lipid bilayers to 

decrease fusion while cholesterol and 

spingomyllen can be induce in the formulation 

to decrease permeability and leakage of 

encapsulated drugs. Buffers at neutral pH can 

decrease hydrolysis; addition of antioxidant 

such as sodium ascorbate can decrease 

oxidation. 

Following precaution can be taken for the 

stable liposomal formulation. 

• Processing with fresh, purified lipids and 

solvents. 

• Avoidance of high temperature and high 

shear force. 

• Maintenance of low oxygen potential 

(nitrogen purging). 

• Use of antioxidants and metal chelators. 

• Formulating at neutral pH. 

• Use of lyo-protectants while freeze drying. 

•  

6.  CHARACTERIZATION OF LIPOSOMES  

      [17] 

After the formulation and before use in 

immunoassay, liposome must be 

characterized. 

Characterization can be categorised as, 

• Physical  

• Chemical 

• Biological 

Characterization parameters and instruments 

used for that are given below. 

 

Table No 5.  Physical Characterization: 

 

Characterization 

parameter 

Instruments for 

analysis 

Vesicle shape and 

surface morphology 

TEM and SEM 

Vesicle size and PSD TEM, dynamic light 

scattering 

Surface charge Free flow 

electrophoresis 

Zeta potential Zetasizer 

lamellarity P31 NMR 

Phase behaviour DSC 

Percent capture Gel exclusion 

chromatography 

Drug release Diffusion cell/ 

dialysis 

 

 

Table No 6.  Chemical Characterization: 

 

Characterization  Instruments for 

analysis 

Phospholipid content HPLC/barrlet assay 
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Cholesterol content HPLC/cholesterol 

oxide assay 

Drug concentration Assay method 

Phospholipid per 

oxidation 

UV absorbance 

Phospholipid 

hydrolysis 

HPLC/TLC 

Cholesterol auto-

oxidation 

HPLC/TLC 

Anti-oxidation 

degradation 

HPLC/TLC 

pH pH meter 

osmolality osmometer 

 

 

Table No 7. Biological Characterization: 

Characterization  Instrument for 

analysis 

Sterility  Aerobic/anaerobic 

culture 

pyrogenicity Rabbit fever response 

Animal toxicity  Monitoring survival of 

animal 

 

7. NEW GENERATION OF LIPOSOMES: 

7.1.  Archaeosomes: 

These are prepared with one or more lipids, 

mainly containing diether and/or tetraether 

linkages, found in archaeobacterial membrane 

[18]. These archaeobacterial lipids present 

unique features and higher stabilities to several 

conditions (high or low temperatures, high 

salinity, acidic media, anaerobic atmosphere, 

high pressure) over conventional liposomes 

7.2. Virosomes 

 The liposome surface is modified with 

fusogenic viral envelope proteins [19]. 

Virosomes have been used for the intracellular 

delivery of drugs and DNA [20-21] as well as 

the basis of the newly developed vaccines 

which are very effective in the delivery of 

protein antigens to the immune system [22]. 

7.3 Niosomes: 

These exhibiting a similar behavior to 

liposomes, are the vesicles that are made up of 

nonionic surfactants (e.g. alkyl ethers and alkyl 

esters) and cholesterol. These structures are 

stable on their own and they increase the 

stability of the encapsulated drugs. 

7.4. Transfersome: 

These has been proposed for the delivery of 

proteins and peptides like insulin, bovin, 

serum albumin, vaccines, etc. These systems 

are soft and malleable carriers that offer 

noninvasive delivery of drug into or across the 

deeper skin layers and/or the systemic 

circulation [23]. Transfersomes improve the site 

specificity while providing the safety of the 

drug. Transfersomes are the lipid 

supramolecular aggregates which make them 

very flexible. 

 

7.5. Ethosomes:  

It conatins more concentration of 

alcohol(ethanol, isopropyl alcohol) The high 

concentration of ethanol makes the ethosomes 

unique. The ethanol in ethosomes causes 

disturbance in the skin lipid bilayer 

organization, hence when incorporated into a 

vesicle membrane, it enhances the vesicles 

ability to penetrate the stratum corneum. 

7.6. Novasomes: 

These are the modified forms of liposomes [24] 

or a type of niosomes prepared from the 

mixture of monoester of polyoxyethylene fatty 

acids, cholesterol and free fatty acids with the 

diameter of 0.1-1.0 microns. Both hydrophilic 

and hydrophobic products can be incorporated 

in the same formulation, drugs showing 

interactions can be incorporated in between 

bilayers to prevent incompatibility, they can be 

made site specific due to their surface charge 

characteristics, they can deliver a large volume 

of active ingredient, hence reduce the dosing 

frequency. 

7.7. Cryptosomes: 

This is a liposomal composition for targeted 

delivery of drugs. The composition comprises 

poloxamer molecules and liposomes 

encapsulating one or more delivery agents. 

cryptosomes, contain a certain percentage of 

PEG-derivatized phospholipids, which reduce 

the uptake by MPS, thereof prolonging the 

circulation times and making available 

abundant time for these liposomes to leak from 

the circulation through the leaky endothelium. 
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7.8. Emulsome: 

These having the characteristics of both 

liposomes and emulsions, is a novel lipoidal 

vesicular system with an internal solid fat core 

surrounded by phospholipid bilayer. 

Emulsomes provide the advantages of 

improved hydrophobic drug loading in the 

internal solid lipid core and the ability of 

encapsulating water-soluble medicaments in 

the aqueous compartments of surrounding 

phospholipid layers. [25] 

 

8. THERAPEUTIC APPLICATION OF 

LIPOSOMES: [26] 

8.1 Liposome as drug/protein delivery vehicle: 

• Controlled and sustained drug release in 

situ 

• Enchaned drug solubilization 

• Altered pharmacokinetic and 

biodistribution 

•  Enzyme replacement therapy and 

lysosomal disorders 

8.2 Liposome in antimicrobial, antifungal and 

antiviral therapy: 

• Liposomal drugs 

• Liposomal biological response modifier 

8.3 Liposomes in tumour therapy: 

• Carrier of small cytotoxic molecule 

•  Vehicle for macromolecule as cytokines or 

genes 

8.4 Liposome in gene therapy: 

• Gene and antisence therapy 

• Genetic (DNA) vaccination 

8.5 Liposome in immunology: 

• Immunoadjuvant 

• Immunomodulator 

• Immunodiagnosis 

8.6 Liposome as artificial blood surrogates 

8.7Liposomes as radiopharmaceutical and 

radio diagnostic carrier 

8.8 Liposomes in cosmetics and dermatology 

8.9 Liposomes in enzyme immobilization and 

bioreactor technology. 

 

9. CONCLUSION: 

The development of liposomes as carriers for 

therapeutic molecules is an ever-growing 

research area. The possibility of modulating the 

technological characteristics of the vesicles 

makes them highly versatile both as carrier of 

several types of drugs (from conventional 

chemotherapeutics to proteins and peptides) 

and in therapeutic applications (from cancer 

therapy to vaccination). In recent years, several 

important formulations for the treatment of 

different disease have been developed. 

Liposomes have been used to improve the 

therapeutic index of new or established drugs 

by modifying drug absorption, reducing 

metabolism, prolonging biological half-life or 

reducing toxicity.  
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