
Research & Reviews: Drug Delivery              
  
 

            

RRDD| Volume 7 | Issue 4 | December, 2023                                                                                                                   28               

         

The vesicular revolution 

Innovations in Vesicular Drug Delivery: Treatment Strategies 

and Applications 

 

Michael Wang* 

 

          Department of Pharmaceutics and Drug Delivery, The University of Mississippi, Mississippi, USA 

 

Perspective   

 

Received: 27-Nov-2023, Manuscript 

No. DD-23- 119006; Editor assigned: 

29-Nov-2023, Pre QC No. DD-23-

119006(PQ); Reviewed: 13-Dec-

2023, QC No. DD-23-119006; 

Revised: 20-Dec-2023, Manuscript 

No. DD-23-119006(R); Published: 28-

Dec-2023, 

DOI:10.4172/resrevdrugdeliv.7.4.010       

*For Correspondence: 

Forough Maleki,  Department of 

Pharmaceutics and Drug Delivery, The 

University of Mississippi, Mississippi, 

USA 

E-mail: michael@olemiss.edu 

Citation: Wang M.  Innovations in 

Vesicular Drug Delivery: Treatment 

Strategies and Applications. Res Rev 

Drug Deliv. 2023;7:010. 

Copyright: © 2023 Wang M. This is an 

open-access article distributed under 

the terms of the Creative Commons 

Attribution License, which permits 

unrestricted use, distribution, and 

reproduction in any medium, provided 

the original author and source are 

credited. 

  

 

 

ABOUT THE STUDY 

The field of vesicular drug delivery has emerged as an indicator of 

innovation in the constantly changing pharmaceutical industry, with 

the potential to completely transform how medications are delivered 

and absorbed by the body. Targeting certain tissues and cells and 

improving the therapeutic effect of a variety of medications, 

vesicular drug delivery has opened up opportunities in precision 

medicine. It is characterized by the application of small vesicles as 

drug carriers. This article covers the field of vesicular drug delivery, 

emphasizing its revolutionary potential and implications for the 

future of medical treatment.  
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Basically, vesicular drug delivery involves using vesicles-tiny, sac-like structures made of lipids or polymers—as 

vehicles for medicinal substances. These carriers act as protective shells, allowing for controlled release and 

precise targeting while simultaneously protecting what they are carrying. Liposomes are the source of this area of 

drug delivery—a remarkable discovery discovered over fifty years ago. Since then, it has evolved into a wide range of 

vesicular systems, each intended to address a particular therapeutic requirement. 

Diverse mechanisms of vesicular drug delivery 

The wide range of vesicle types drives the unique mechanics of vesicular drug delivery: 

Liposomes: Liposomes, perhaps the most renowned vesicles, are composed of lipid bilayers, resembling cell 

membranes. Their bilayer structure allows them to encapsulate both hydrophilic and hydrophobic drugs, making 

them versatile carriers. They can be engineered to target specific tissues, organs, or cells, offering a highly 

personalized approach to treatment. 

Nanoparticles: Nanoparticles, typically smaller than liposomes, are composed of various materials, including 

polymers and inorganic substances. They can encapsulate drugs, proteins, or genetic material, making them 

invaluable for therapies ranging from cancer treatment to gene delivery. 

Exosomes: Naturally occurring vesicles, exosomes are secreted by cells and are involved in cell-to-cell 

communication. Researchers are exploring their potential as drug carriers for regenerative medicine, 

immunotherapy, and cancer treatment. 

Polymeric micelles: These vesicles are formed by amphiphilic block copolymers and can solubilize hydrophobic 

drugs. They offer stability and controlled drug release, making them suitable for cancer treatment and other 

diseases. 

Applications and transformative impact 

The versatility of vesicular drug delivery has unleashed a wave of innovative applications in medicine: 

Cancer therapy: Vesicular drug delivery, especially through liposomes and nanoparticles, has transformed cancer 

treatment. By encapsulating chemotherapy drugs in these carriers, physicians can target tumor sites more 

effectively, reducing collateral damage to healthy tissues and improving the overall safety and efficacy of the 

treatment. 

Neurological disorders: The blood-brain barrier has long been a formidable obstacle to drug delivery for neurological 

conditions. Vesicular drug delivery systems, such as liposomes and nanoparticles, offer the potential to bypass this 

barrier, opening new avenues for the treatment of neurodegenerative diseases and central nervous system 

disorders. 

Gene therapy: Vesicular systems are essential in gene therapy, enabling the safe and efficient delivery of genetic 

material for treating inherited diseases, genetic disorders, and even the correction of mutated genes. 

Vaccines: Vesicular carriers, including liposomes, enhance the stability and immunogenicity of antigens, paving the 

way for improved vaccine formulations. Recent advances in lipid nanoparticle-based COVID-19 vaccines are prime 

examples of vesicular drug delivery in action. 

Infectious diseases: Vesicles, particularly nanoparticles, can efficiently deliver antimicrobial agents for treating 

infections, including antibiotic-resistant strains. 

Challenges  

As promising as vesicular drug delivery is, it is not without its challenges: 
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Complex manufacturing: Producing vesicular drug carriers on a large scale, especially nanoparticles and liposomes, 

can be complex and costly. Developing scalable and cost-effective manufacturing methods is a priority. 

Regulatory hurdles: Meeting regulatory requirements for vesicular drug products, including demonstrating safety, 

efficacy, and quality, can be a rigorous process that demands extensive research and documentation. 

Stability and storage: Ensuring the stability and shelf life of vesicular drug products is critical, as environmental 

factors such as temperature, humidity, and light sensitivity can impact their integrity. 

Clinical translation: Moving from the laboratory to clinical applications requires overcoming the gap between 

research and practice. Clinical trials and real-world applications must confirm the safety and efficacy of vesicular 

drug delivery systems. 

The future of vesicular drug delivery 

The future of vesicular drug delivery is filled with potential: 

Personalized medicine: As the field of genomics continues to advance, vesicular drug delivery offers the opportunity 

for personalized, precision medicine. Treatments can be tailored to an individual's genetic makeup and specific 

disease profile. 

Immunotherapy advancements: Vesicular drug delivery will play an increasingly important role in immunotherapy, 

where the precise delivery of immunomodulatory agents can enhance the body's ability to combat diseases like 

cancer. 

Regenerative medicine: In the area of regenerative medicine, vesicles like exosomes have become advancement in 

the development of therapies that promote tissue regeneration and repair. 

Targeted drug delivery: The refinement of vesicular systems will lead to even more precise targeting of specific 

cells, tissues, and organs, minimizing side effects and maximizing therapeutic benefits. 

CONCLUSION 

Vesicular medication delivery has the potential to completely transform the medical field. Treatment for a number 

of diseases may change as a result of its capacity to target, protect, and regulate the release of therapeutic 

chemicals. Vesicular drug delivery opens the way for a future where individualized medicine, targeted treatments, 

and better treatment results are not just goals but a reality as we stand at the leading-edge of innovation. These 

little carriers are more than just carriers; they represent the first signs of a new age in medicine, and the effects 

they will have on healthcare will undoubtedly be significant. 

 


