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ABOUT THE STUDY  

 

Liposomes are spherical, lipid-based vehicles that can encapsulate a 

variety of substances, including drugs, proteins, and nucleic acids. They 

are comprised of a lipid bilayer that surrounds an aqueous core, which 

can be loaded with the cargo. Liposomes offer several advantages over 

traditional drug delivery systems, including improved pharmacokinetics, 

reduced toxicity, and enhanced therapeutic efficacy. 

Liposomes were first discovered in the 1960s by Alec Bangham, who 

observed that phospholipids could self-assemble into bilayer structures 

when exposed to water. Since then, liposomes have been extensively 

studied for their potential as drug carriers, and numerous liposomal 

formulations have been developed for clinical use. One of the main 

advantages of liposomes is their ability to encapsulate hydrophilic and 

hydrophobic drugs within their aqueous core and lipid bilayer, 

respectively. This allows liposomes to deliver a wide range of therapeutic 

agents, including small molecules, proteins, and nucleic acids, to target 

tissues. 

 

 

 

Liposomes can also be modified to enhance their pharmacokinetics and targeting properties. For example, the 

surface of liposomes can be functionalized with various ligands, such as antibodies or peptides can recognize and 

bind to specific receptors on target cells. This can improve the specificity and efficacy of liposomal drug delivery. 
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Another advantage of liposomes is their ability to reduce the toxicity of drugs by protecting them from degradation 

and clearance by the immune system. Liposomes can also enhance the solubility and stability of poorly soluble drugs, 

which can improve their bioavailability and therapeutic efficacy. 

Despite their numerous advantages, liposomes also face several challenges. One of the main challenges is their 

tendency to undergo rapid clearance by the Reticulo Endothelial System (RES), which can limit their circulation time 

and reduce their efficacy. To overcome this challenge, liposomes can be modified with Polyethylene Glycol (PEG), 

which can reduce their recognition and clearance by the RES and enhance their circulation time in the bloodstream. 

Another challenge is the potential for liposomes to cause toxicity and immune responses. This can be caused by the 

lipids themselves, as well as the encapsulated cargo. To minimize toxicity, liposomes must be carefully designed and 

characterized to ensure their safety and efficacy. 

Furthermore, recent advances in liposome technology have led to the development of more complex and 

sophisticated liposomes, such as targeted liposomes and stimuli-responsive liposomes. Targeted liposomes can be 

modified with ligands that bind to specific receptors on the surface of target cells, allowing for more precise and 

efficient drug delivery. Stimuli-responsive liposomes can release their cargo in response to such as changes in pH, 

temperature, or enzyme activity, allowing for controlled and on-demand drug release. These advancements have 

significantly expanded the potential of liposomes as a versatile and effective drug delivery system. 

Moreover, liposomes have also shown promise in other applications, such as gene therapy, vaccine delivery and 

imaging. They can protect and deliver nucleic acids, such as DNA and RNA, to target cells, allowing for gene expression 

modulation and disease treatment. They can also encapsulate imaging agents, such as fluorescent dyes or magnetic 

nanoparticles, for diagnostic purposes. Liposomes are a promising drug delivery system that offer numerous 

advantages over traditional drug formulations. They can encapsulate a variety of therapeutic agents, including small 

molecules, proteins, and nucleic acids, and can be modified to enhance their pharmacokinetics and targeting 

properties. However, liposomes also face several challenges, including rapid clearance by the RES and potential 

toxicity and immune responses. With ongoing research and development, liposomes will continue to have a significant 

impact on drug delivery and therapeutic development. 

 


