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Abstract: The nasal route of drug delivery provides a 

non-invasive and efficient way to administer 

medications, offering several benefits such as rapid onset 

of action, fewer systemic side effects, and improved 

bioavailability. This method is especially useful for 

conditions that need immediate treatment, like migraines 

and neurological disorders. However, challenges such as 

formulation difficulties, physiological factors affecting 

drug absorption, and variability in delivery remain. This 

article explores the anatomy of the nasal cavity, its 

advantages and limitations, and recent advances in nasal 

drug delivery systems, focusing on their clinical 

applications, regulatory issues, and future prospects in 

medicine.(1-3) 
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INTRODUCTION 

 

Nasal drug delivery has become a promising 

alternative to traditional methods such as oral or 

intravenous administration. By utilising the unique 

anatomical and physiological features of the nasal 

cavity, this route offers several benefits, including 

rapid absorption and avoidance of first-pass 

metabolism, making it particularly effective for drugs 

targeting the central nervous system (CNS) [4][5]. 

However, despite its advantages, challenges like 

mucociliary clearance, variations in nasal anatomy, 

and formulation complexities continue to limit its 

widespread utilisation. This paper examines the 

potential of nasal drug delivery, highlighting its 

benefits and limitations. 

 

METHODOLOGY 

 

A comprehensive review of the current literature, 

including case studies, clinical trials, and expert 

opinions, was conducted to evaluate the effectiveness 

of the nasal route in drug delivery. Sources from 

reputable databases such as PubMed and Scopus were 

consulted to assess the advantages and disadvantages 

of nasal formulations. Emphasis was placed on 

understanding the anatomical structure of the nasal 

cavity, the various drug formulations in use (including 

liquids, powders, and gels), and the latest innovations 

in device technologies. Additionally, regulatory 

considerations surrounding nasal drug products were 

reviewed to understand the approval process [6][7]. 

 

OBSERVATIONS 

 

- The nasal cavity is divided into three regions: the 

vestibular, respiratory, and olfactory areas, each 

serving a distinct role in drug absorption. 

- The respiratory region, rich in blood supply and lined 

with ciliated cells, is ideal for drug absorption [8]. 

- Current nasal formulations include liquid sprays, dry 

powders, gels, and nanoparticles, each with varying 

effectiveness [9][10]. 

- Nasal drug delivery systems encounter challenges 

such as inconsistent absorption caused by mucosal 

clearance, particle size differences, and the mucus 

layer [11][12]. 

- Despite these challenges, the nasal route is highly 

effective for targeting CNS conditions, as it bypasses 

the blood-brain barrier [13][14]. 

 

RESULTS 

 

- Nasal drug delivery systems have shown a notable 

increase in bioavailability compared to oral 

administration, particularly for drugs subjected to 

extensive first-pass metabolism [15]. 

- Drugs such as sumatriptan, used for migraines, 

exhibit rapid onset and effectiveness when 

administered nasally [16]. 

- The development of advanced drug formulations, 

including dry powders and in situ gels, has improved 
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the retention time of drugs within the nasal cavity, 

thereby enhancing overall efficacy [17]. 

- Clinical studies demonstrate the effectiveness of 

nasal formulations for CNS disorders, such as 

schizophrenia, anxiety, and depression, with better 

outcomes than traditional oral routes [18][19]. 

 

DISCUSSION 

 

While nasal drug delivery offers several advantages, 

including rapid onset of action and improved 

bioavailability, it also presents unique challenges. 

Mucociliary clearance and variability in nasal 

anatomy among individuals are important factors 

affecting the consistency of drug absorption. 

Formulation difficulties, such as attaining the right 

particle size and ensuring drug stability, remain 

obstacles for developers [20]. Furthermore, although 

nasal delivery bypasses first-pass metabolism, certain 

drugs—especially those with high molecular weight or 

poor solubility—still encounter difficulties in 

achieving sufficient bioavailability [21]. Regulatory 

standards also mandate thorough testing to confirm the 

safety and efficacy of products before market 

approval. Recent advances in device technology and 

formulation strategies are anticipated to improve the 

performance of nasal drug delivery systems [22]. 

 

CONCLUSION 

 

Devices for delivering medication through the nose 

represent a significant advancement in medical 

treatment, offering rapid action, enhanced absorption, 

and the potential to target the central nervous system 

directly. Although challenges linked to formulation 

and bodily factors still exist, ongoing research and 

technological developments are poised to address 

these limitations. Future improvements in device 

design and formulation techniques will likely expand 

the uses of nasal drug delivery in clinical settings, 

offering a viable alternative to more invasive methods 

and improving patient outcomes in various health 

conditions [23][24]. 
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