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ABOUT THE STUDY 

Mucosal drug delivery offers a promising approach for administering 

medications through the mucous membranes lining various body 

cavities, including the respiratory, gastrointestinal, and genitourinary 

tracts. This non-invasive route of drug administration offers several 

advantages, including rapid absorption, avoidance of first-pass 

metabolism, and targeted delivery to specific anatomical sites. In 

this article, we delve into the diverse applications, challenges, and 

advancements in mucosal drug delivery, highlighting its potential to 

revolutionize therapeutic interventions across medical disciplines. 

Mucosal drug delivery 

Mucosal surfaces, such as the nasal, oral, buccal, pulmonary, 

vaginal, and rectal mucosa, serve as effective sites for drug 

absorption due to their rich blood supply and permeability. Mucosal 

drug delivery systems aim to overcome the barriers posed by 

mucosal epithelia, including mucus layers, enzymatic degradation, 

and immune responses, to facilitate efficient drug transport to 

systemic circulation or local tissue targets. Various formulations and 

delivery strategies are employed to optimize drug absorption, 

retention, and therapeutic efficacy. 

Applications in medical practice 

Inhalation therapy is a widely used mucosal drug delivery route for 

treating respiratory diseases such as asthma, Chronic Obstructive 

Pulmonary Disease (COPD), and cystic fibrosis.  

 

 



Research & Reviews: Drug Delivery 
 
 

RRDD| Volume 8 | Issue 1 | March, 2024                                                                                                                                        22 
 

Nebulizers, Metered-Dose Inhalers (MDIs), and Dry Powder Inhalers (DPIs) deliver bronchodilators, corticosteroids, 

and mucolytic agents directly to the lungs, providing rapid relief of symptoms and improving lung function. Oral 

mucosal drug delivery offers an alternative to traditional oral administration, bypassing the Gastrointestinal (GI) 

tract's harsh acidic environment and enzymatic degradation. Buccal and sublingual drug delivery systems deliver 

medications across the oral mucosa, providing rapid onset of action and avoiding hepatic first-pass metabolism. 

Gastrointestinal disorders, including nausea, vomiting, and dysphagia, may benefit from this route of drug 

administration. Mucosal drug delivery to the vaginal mucosa offers targeted therapy for gynecological conditions 

such as vaginal infections, contraception, and hormone replacement therapy. Vaginal rings, creams, gels, and 

suppositories provide localized drug delivery, reducing systemic exposure and minimizing side effects. Rectal 

mucosal drug delivery is utilized for systemic drug delivery, local treatment of rectal conditions, and management of 

systemic diseases. Suppositories and enemas deliver medications across the rectal mucosa, offering rapid 

absorption and avoiding oral administration challenges, such as nausea and vomiting. 

Innovations 

The mucus layer covering mucosal surfaces acts as a protective barrier against pathogens and foreign particles but 

can impede drug absorption. Innovations in mucoadhesive polymers, nanoparticle formulations, and mucus-

penetrating particles aim to overcome the mucus barrier and enhance drug transport across mucosal epithelia. 

Enzymes present in mucosal secretions can degrade drugs, limiting their bioavailability. Enteric-coated 

formulations, enzyme inhibitors, and prodrug strategies are employed to protect drugs from enzymatic degradation 

and ensure efficient drug delivery to target sites. Mucosal surfaces are rich in immune cells and can elicit immune 

responses to foreign antigens, including therapeutic agents. Immunomodulatory strategies, such as mucosal 

adjuvants and immune tolerance induction, are explored to modulate the mucosal immune response and improve 

tolerance to mucosally delivered drugs. 

Future directions and clinical implications 

Mucosal drug delivery holds immense potential for enhancing therapeutic outcomes, improving patient compliance, 

and expanding treatment options across medical specialties. Future research efforts are focused on developing 

novel mucosal drug delivery systems, optimizing formulation strategies, and translating preclinical findings into 

clinically viable therapies. With ongoing advancements in materials science, nanotechnology, and 

biopharmaceuticals, mucosal drug delivery is poised to revolutionize drug administration and shape the future of 

medicine. Mucosal drug delivery represents a versatile and promising approach for administering medications 

through mucosal membranes, offering numerous advantages over traditional routes of drug administration. From 

respiratory and gastrointestinal disorders to gynecological and rectal conditions, mucosal drug delivery systems 

offer targeted therapy, rapid onset of action, and enhanced patient compliance. By overcoming the challenges 

posed by mucosal barriers and leveraging innovative delivery technologies, mucosal drug delivery has the potential 

to transform therapeutic interventions and improve patient outcomes across diverse medical disciplines. 

 


