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Introduction

Liposomes are microscopic spherical vesicles enclosed by a 
phospholipid bilayer. Liposomes can be filled with drugs and can 
be used to deliver drugs for cancer and other active molecules to 
the site of action. At present several liposomal formulations are in 
clinical use. Long-circulating liposomes are obtained by 
modulating the lipid composition, size, and charge of the 
conventional liposomal vesicle. Liposomes with modified surfaces 
have also been developed using several molecules like glycolipids 
or sialic acid. A significant step in the development of long 
circulating liposomes came with inclusion of the synthetic 
polymer poly-ethylene glycol (PEG) in liposome composition. The 
presence of PEG on the surface of the liposomal carrier has been 
shown to extend blood-circulation time while reducing uptake by 
the mononuclear phagocyte system (stealth technology).1 This 
stealth technology has resulted in a large number of liposome 
formulations encapsulating active molecules, with high target 
efficiency and activity. A stealth liposome is a spherical vesicle with 
a membrane composed of phospholipids bilayer stabilized by 
polymers of PEG and used to deliver drugs or genetic material into 
a cell. PEG coating inhibits protein adsorption and opsonization of 
liposomes, thereby avoiding or retarding liposome recognition by 
the reticuloendothelial system. The PEG stabilizing effect results 
from local surface concentration of highly hydrated groups that 
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sterically inhibit both hydrophobic and electrostatic interactions 
of a variety of blood components at the liposome surface .2,3 
Further, by synthetic modification of the  terminal PEG molecule, 
stealth liposomes can be actively targeted with monoclonal 
antibodies or ligands.  

Characteristics of stealth liposomes

1. Stealth liposome is composed of cholesterol and phospholipids 
like phosphotidylcholine, the composition and structure are 
similar to the host cell. 

2. The phospholipids bilayer consists of hydrophilic head 
component (made up of phosphoric acid and glycerol) and 
hydrophobic tail (made up of fatty acid chain). Stealth liposome 
has PEG or other polymer as an outer coat. 

3. The lipids most commonly used are phospholipids, 
sphingolipids, glycolipids and sterols. 

4. The stealth liposomes are colloidal and uniform in nature

5. Their size ranges from 50 to 5000nm.

6. The size, shape of stealth liposome can be altered depending on 
drug and polymer material used. 

7. They are stable in nature and can't be taken by endoplasmic 
reticular system 

Methods of preparation

Stealth liposomes were prepared by same methods which are 
used to prepare the conventional liposomes. But in these methods 
one of the important steps to be included is PEGylation. PEGylation 
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is the process in which the polymer is allowed to enclosed liposome. 
The various methods for preparation of stealth liposomes are as 
follows4

1. Hand shaken method

2. Probe sonication method

3. Bath sonication method

4. Detergent deletion method

5. Liposome extrusion method

6. Reverse phase evaporation method

7. Freeze dried rehydration method

8. Micro fluidization method

9. Solvent injection method

Polymers used in stealth liposomes

Polyethylene glycol (PEG): Polyethylene glycol is widely used in 
manufacturing of stealth liposome. Polyethylene glycol is 
hydrophilic in nature. In final step of manufacturing of liposome 
polyethylene glycol is added which directly adheres or covalently 
binds to the outer surface of the liposome forming long circulating 
liposome or stealth liposome. Polyethylene glycol has the following 
properties as an ideal polymer:

It is biocompatible and biodegradable.

It is nontoxic and does not produce inflammatory response. 

It is permeable to lipid bilayer and blood brain barrier. 

It is not recognized completely or partially by mononuclear 
phagocytic system (MPS). 

The other polymers used in stealth liposomes are5, 6, 7, 8

1. Polyacrylamide 

2. Poly -2-methyl-2-oxozoline)

3. Polyglutamic acid

4. Polyglycerol

5. Polyvinylpyrrolidone

6. Poly N-2-hydroxypropyl methacrylamide

Applications of stealth liposomes

Stealth Liposome in Targeted delivery:-Targeted liposomes are 
developed to increase liposomal drug accumulation in the desired 
tissues, producing higher and more selective therapeutic activity. 
This involves the attachment of targeting moieties which are capable 
of recognizing the target cells, binding to them, and inducing the 
internalization of liposomes or encapsulated drugs. Targeting 
moieties include monoclonal antibodies or fragments, peptides, 
growth factors, glycoproteins, carbohydrates, or receptor ligands.9 
The monoclonal antibody anti-HER2 trastuzumab was the first 
human monoclonal antibody for metastatic breast cancer.10 Folic 
acid has been used for liposome-specific targeting of doxorubicin, 
daunorubicin, cisplatin, and other drugs to cancer cells.11 
Transferrin is a popular ligand for specific delivery of anticancer 
drugs, proteins and genes to malignant cells.12 Haloperidol-
associated stealth liposomes can efficiently target genes to sigma 
receptor overexpressing breast cancer cells.13Also, peptides 
involved in cell-to-cell interactions have been used as targeting 
agents for liposomes .Targeting with L-peptide increased liposomal 
drug toxicity on nasopharyngeal cells. 14

Stealth liposome in cancer therapy: Stealth liposomes are used in 
cancer therapy as they have long circulation time and targeted 
delivery. They have the potential to accumulate within tumor and the 
drug retention within the tumor is generally high due to the poor 
lymphatic drainage observed within tumors. This phenomenon is 
known as the enhanced permeation and retention effect. DOXIL is 
brand name of the drug doxorubicin by Seques pharma Ltd. It is a 
stealth liposome formulation available in the market for treatment of 
Kaposi's sarcoma and ovarian cancer.15

Stealth Liposome in Vaccines: There are various liposomes-
based vaccines which are demonstrated in clinical trials and further 
human trials are also in progress. Epaxal (Berna Biotech Ltd, Bern, 
Switzerland), a hepatitis A vaccine, has inactivated hepatitis A virus 
particles anchored to their lipid membrane.16 Liposome-
encapsulated malaria vaccine formulation showed induction of 
higher level of anti-malaria antibody in human volunteers.17 
Liposome-stabilized mycobacterium tuberculosis vaccine promotes 
T cell mediated immunity in human subjects is under investigation. 
18

Stealth Liposome in Diagnostic Imaging: Actively or passively 
targeted liposomal vesicles can be used as carriers for different types 
of contrast agents in the bilayer or in the aqueous compartment for 
all contrast procedures, including gamma-scintigraphy, magnetic 
resonance imaging, computed tomography imaging and sonography. 
The liposomal vesicles used in diagnostic imaging has several 
advantages like they can incorporate multiple contrast agents and 
specifically deliver the agent to the target area and also enhance the 
contrasting signal. Incorporation of large amount of Gadolinium-
containing lipids in sterically stabilized PEGylated liposomes can be 
used as highly potent contrast agents for application in Magnetic 
resonance imaging.19

Stealth Liposomes in gene transfection: Stealth liposomes are 
most suitable transfecting vectors in cationic form. Gene 
encapsulation in liposomal vesicles allows condensation of DNA 
plasmid into a highly organized structure, and protects DNA against 
degradation during storage and in the systemic circulation of the 
gene encoding a therapeutic protein. Moreover, structural 
organization of the gene-delivery system must bypass the cell 
membrane and facilitate endosomal escape, avoiding DNA 
degradation in the lysosome compartment. Numerous cationic lipids 
have been tested in the formulation of liposomes for gene delivery 
.The clinical use of cationic liposomes is limited by their instability, 
rapid clearance, large particle size, toxicity at repeated 
administration, and induction of immunostimulation and 
complement activation. On the other hand, PEGylation of cationic 
liposomal vesicles is a promising alternative way to overcome these 
problems, prolonging circulation time in vivo and increasing 
accumulation at the disease site. 

 Advantages of Stealth liposomes

1. Increased bioavailability 

2. They provide sustained slow release of drugs. 

3. Nontoxic and biodegradable

4. They provide targeted drug delivery in cancer therapy

Limitations of stealth liposomes

The interaction of stealth liposomes with cell membranes and 
release of the drug in the surrounding of target tissues are the main 
hurdles with stealth liposomes which can be improved by use of 
detachable PEG and intracellular delivery of vesicles.
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Conclusion

Stealth liposome can play a major role in drug delivery, more 
efficiently than conventional liposomes on a target based approach. 
PEG coated liposomes with increased stability can easily be modified 
using a wide array of targeting moieties (monoclonal antibodies, 
ligands) to deliver the drug specifically to the target tissues with 
increasing accuracy. The development of liposome delivery to 
particular subcellular compartments is a field of great interest in 
different fields, such as gene therapy and vaccination.
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