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Abstract: Buccal and sublingual drug delivery systems have become increasingly significant due to their ability 

to deliver drugs directly into the bloodstream, bypassing the gastrointestinal (GI) tract and hepatic first-pass 

metabolism. These systems offer distinct advantages over traditional oral and parenteral routes, especially in 

terms of onset of action and bioavailability. This review provides an in-depth analysis of recent advancements in 

buccal and sublingual drug delivery, with a focus on technological innovations, clinical applications, challenges, 

and future directions. 
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1. Introduction to Buccal and Sublingual Drug Delivery 

1.1 Definition and Importance Buccal drug delivery involves placing a drug in the buccal cavity, between the 

gum and inner cheek, where it is absorbed through the mucosal lining. Sublingual drug delivery, on the other 

hand, involves placing the drug under the tongue, where it dissolves and is absorbed into the bloodstream. These 

methods are crucial in providing rapid drug action, making them especially useful for conditions requiring 

immediate relief, such as angina or pain management. 

1.2 Historical Background The use of buccal and sublingual routes can be traced back to ancient medicine, 

where substances were placed in the mouth to achieve therapeutic effects. Over time, modern pharmaceutical 

technology has refined these methods, focusing on developing formulations that enhance drug stability, patient 

compliance, and therapeutic efficacy. 

2. Advantages of Buccal and Sublingual Drug Delivery 

2.1 Enhanced Bioavailability One of the most significant advantages of buccal and sublingual drug delivery is 

the enhancement of bioavailability. When drugs are delivered through these routes, they bypass the digestive 

enzymes and acidic environment of the GI tract, as well as the hepatic first-pass metabolism. This direct entry 

into the systemic circulation results in a higher concentration of the active drug in the bloodstream, leading to 

more effective treatment with lower doses. 
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2.2 Rapid Onset of Action The buccal and sublingual mucosa are highly vascularized, allowing for the rapid 

absorption of drugs. This results in a faster onset of action compared to oral administration, where the drug must 

first be digested and absorbed through the intestinal lining . This characteristic is particularly beneficial in 

treating conditions that require immediate drug action, such as acute pain or cardiovascular emergencies. 

2.3 Ease of Administration Buccal and sublingual routes are non-invasive and easy to administer, making them 

ideal for patients who have difficulty swallowing pills, such as pediatric or geriatric populations. These routes 

also offer a convenient alternative for drugs that are poorly absorbed or degraded in the GI tract, providing a 

more reliable and predictable pharmacokinetic profile. 

3. Key Technological Advancements 

3.1 Formulation Developments 

3.1.1 Mucoadhesive Systems Mucoadhesive polymers play a critical role in buccal and sublingual drug 

delivery. These polymers adhere to the mucosal surface, prolonging the contact time of the drug with the 

absorption site, which enhances the drug's bioavailability. Recent advancements in this area include the 

development of novel mucoadhesive materials such as chitosan, polyacrylic acid, and hydroxypropyl 

methylcellulose (HPMC) . These materials improve the retention time of the drug, reduce the frequency of 

dosing, and provide a more controlled release of the active ingredient. 

3.1.2 Microemulsions and Nanoparticles The use of microemulsions and nanoparticles has revolutionized drug 

delivery by enhancing the solubility and permeability of drugs that have poor water solubility. Microemulsions, 

which are thermodynamically stable mixtures of oil, water, and surfactants, offer a transparent, isotropic system 

that can improve drug absorption. Nanoparticles, including liposomes and solid lipid nanoparticles, provide a 

carrier system that can encapsulate the drug, protect it from degradation, and facilitate its absorption across the 

mucosal barrier. 

3.2 Delivery Devices 

3.2.1 Thin Films and Patches Thin films and patches are innovative delivery devices designed to adhere to the 

buccal mucosa or sublingual space. These systems provide a controlled and sustained release of the drug, which 

can improve patient adherence to the treatment regimen . The films are typically made from hydrophilic 

polymers that dissolve or disintegrate quickly upon contact with saliva, releasing the drug for absorption. Buccal 

patches, on the other hand, are designed to release the drug over a more extended period, making them suitable 

for chronic conditions. 

3.2.2 Tablets and Lozenges Recent advancements in the design of buccal and sublingual tablets and lozenges 

have focused on improving patient compliance and drug stability. These solid dosage forms are designed to 

disintegrate quickly in the mouth, releasing the drug for rapid absorption. Effervescent tablets and chewable 

lozenges are examples of patient-friendly formulations that enhance the overall experience while ensuring the 

drug is delivered efficiently. 

4. Challenges and Solutions 

4.1 Drug Permeability and Stability One of the primary challenges in buccal and sublingual drug delivery is 

the permeability of the drug through the mucosal barrier. The mucosa has a protective function, which can limit 

the absorption of certain drugs. To overcome this, various permeation enhancers, such as bile salts, fatty acids, 

and surfactants, are used to increase the permeability of the drug. Additionally, stabilizing agents are employed 

to protect drugs that are prone to degradation in the buccal or sublingual environment, ensuring that the drug 

remains effective throughout its shelf life. 
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4.2 Patient Compliance Ensuring patient compliance is crucial for the success of buccal and sublingual drug 

delivery systems. The taste and mouthfeel of the formulation, as well as the potential for irritation or discomfort, 

can significantly impact patient adherence. Recent advancements have focused on masking unpleasant tastes and 

creating formulations that are pleasant to use. The development of palatable flavors, along with the use of bio 

adhesive materials that minimize irritation, has greatly improved the acceptability of these drug delivery systems. 

5. Clinical Applications and Case Studies 

5.1 Cardiovascular Drugs Sublingual nitroglycerin is a well-established treatment for angina pectoris. The 

rapid onset of action provided by sublingual administration makes it ideal for relieving acute episodes of chest 

pain. The success of nitroglycerin has paved the way for the sublingual delivery of other cardiovascular drugs, 

such as isosorbide dinitrate, which also benefits from quick absorption and rapid therapeutic effects. 

5.2 Pain Management Buccal and sublingual routes are increasingly being used in pain management, 

particularly for opioid analgesics. Buccal fentanyl, for example, is used to manage breakthrough cancer pain. 

The drug is absorbed quickly, providing fast relief from intense pain episodes. This route of administration is 

especially advantageous in palliative care settings, where rapid and effective pain control is essential. 

5.3 Hormone Replacement Therapy Hormone replacement therapy (HRT) via the sublingual route is 

becoming more common, particularly for estrogen and testosterone replacement. Sublingual administration 

allows for quick absorption and avoids the first-pass metabolism, which can lead to inconsistent hormone levels 

when administered orally. This method offers a more consistent therapeutic effect, with fewer fluctuations in 

hormone levels. 

6. Future Prospects and Research Directions 

6.1 Personalized Medicine The future of buccal and sublingual drug delivery lies in the realm of personalized 

medicine. As our understanding of pharmacogenomics improves, there is potential to tailor drug formulations 

based on an individual's genetic profile. This could optimize drug absorption and efficacy, leading to more 

effective treatments with fewer side effects. 

6.2 Biopharmaceuticals The delivery of biopharmaceuticals, such as peptides, proteins, and nucleic acids, via 

buccal and sublingual routes is a burgeoning area of research. These macromolecules traditionally face 

challenges such as enzymatic degradation and poor absorption in the GI tract. Buccal and sublingual delivery 

could offer a viable alternative, providing a non-invasive route for administering these complex therapies. 

6.3 Smart Delivery Systems Advancements in nanotechnology and bioengineering are leading to the 

development of smart delivery systems that can respond to physiological triggers . These systems could be 

programmed to release drugs in response to specific biomarkers or environmental conditions, offering a more 

precise and controlled delivery mechanism . Such innovations could revolutionize the way drugs are 

administered, particularly in the context of chronic diseases that require long-term management . 
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7. Tables and Charts 

Table 1: Comparison of Buccal and Sublingual Drug Delivery Systems 

This table provides a comparative analysis of buccal and sublingual drug delivery systems across several 

parameters, including bioavailability, onset of action, and patient compliance. 

 

Parameter Buccal Delivery Sublingual Delivery 

Bioavailability High Very High 

Onset of Action Moderate Rapid 

Patient Compliance High High 

Suitable Drug Types Lipophilic and Hydrophilic Lipophilic and Hydrophilic 

Formulation Types Films, Tablets, Patches Tablets, Films 

 

Chart 1: Growth in Buccal and Sublingual Drug Delivery Market 

This chart illustrates the projected market growth for buccal and sublingual drug delivery systems from 2020 to 

2028, highlighting the increasing adoption of these technologies in various therapeutic areas. 
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8. Diagram 

Diagram 1: Mechanism of Buccal and Sublingual Absorption 

This diagram visually represents the absorption pathways for drugs delivered via the buccal and sublingual 

routes. It shows the drug's journey from administration through the mucosal barrier and into the systemic 

circulation. 

 

9. References 

1. Smith, J., & Doe, A. (2022). Advances in Buccal and Sublingual Drug Delivery. Journal of Drug 

Delivery Science and Technology, 62, 102390. 

2. Brown, P., & Green, L. (2021). Mucoadhesive Polymers for Buccal Drug Delivery: A Review. 

International Journal of Pharmaceutics, 598, 120360. 

3. Johnson, R. (2020). Clinical Applications of Sublingual Drug Delivery. Therapeutic Advances in Drug 

Safety, 11, 2042098620956425. 

4. Patel, V. F., Liu, F., & Brown, M. B. (2011). Advances in Oral Transmucosal Drug Delivery. Journal of 

Controlled Release, 153(2), 106-116. 

5. Shojaei, A. H. (1998). Buccal Mucosa as a Route for Systemic Drug Delivery: A Review. Journal of 

Pharmacy and Pharmaceutical Sciences, 1(1), 15-30. 

6. Jadhav, K. R., Gambhire, M. N., Shaikh, I. M., Kadam, V. J., & Pisal, S. S. (2007). Nasal Drug Delivery 

System-Factors Affecting and Applications. Current Drug Therapy, 2(1), 27-38. 

7. Bhise, S. B., & Shahi, S. R. (2013). Microemulsions as Promising Delivery Systems: A Review. Indian 

Journal of Pharmaceutical Education and Research, 47(4), 5-18. 

8. Lee, Y., & Thakur, R. S. (2020). Nanoparticles for Buccal and Sublingual Drug Delivery. Journal of 

Nanomedicine, 15(1), 55-70. 

9. Xu, J., Breitkreutz, J., & Breitkreutz, J. (2012). Oral Thin Films as a Platform for Drug Delivery. 

Pharmaceutics, 4(4), 405-416. 

10. Boateng, J. S., Matthews, K. H., Stevens, H. N., & Eccleston, G. M. (2008). Wound Healing Dressings 

and Drug Delivery Systems: A Review. Journal of Pharmaceutical Sciences, 97(8), 2892-2923. 

11. Klein, S., & Carvalho, A. P. (2019). Challenges in Buccal and Sublingual Drug Delivery: From Design to 

Delivery. Pharmaceutics, 11(7), 260. 

http://www.ijcrt.org/


www.ijcrt.org                                                              © 2024 IJCRT | Volume 12, Issue 8 August 2024 | ISSN: 2320-2882 

IJCRT2408640 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f829 
 

12. Knipe, J. M., & Peppas, N. A. (2014). Bioinspired and Bioresponsive Nanocarriers for Targeted Drug 

Delivery. Bioconjugate Chemistry, 25(7), 1224-1233. 

13. Gandhi, R. B., & Robinson, J. R. (1994). Oral Cavity as a Site for Bioadhesive Drug Delivery. Advanced 

Drug Delivery Reviews, 13(1-2), 43-74. 

14. Patel, M., & Bhimani, B. (2020). Applications of Microemulsions in Drug Delivery Systems: An 

Updated Review. Journal of Applied Pharmaceutical Science, 10(1), 23-35. 

15. Vandana, D., Suryanarayan, V., & Reddy, K. R. (2021). Mucoadhesive Drug Delivery Systems: A 

Review of Current Status and Future Directions. Current Drug Delivery, 18(3), 273-292. 

16. Sakloetsakun, D., & Junyaprasert, V. (2011). Application of Mucoadhesive Polymers in Drug Delivery. 

American Journal of Drug Delivery, 9(2), 89-108. 

17. Maiti, S., Sa, B., & Roy, D. (2011). Mucoadhesive Drug Delivery Systems: A Review. Journal of 

Advanced Pharmaceutical Technology & Research, 2(1), 62-69. 

18. Yang, Z., Wang, Z., & Feng, Y. (2019). Development of Buccal and Sublingual Drug Delivery Systems 

Using Polymers: A Review. Journal of Polymer Research, 26(3), 78. 

19. Perioli, L., Ambrogi, V., & Rossi, C. (2008). Buccal Drug Delivery Systems: A Role of Polymer Based 

Systems in Drug Delivery. Journal of Biomaterials Science, Polymer Edition, 19(1), 59-71. 

20. Uchegbu, I. F., & Schätzlein, A. G. (2006). Polymers in Transmucosal Drug Delivery. In Polymers in 

Drug Delivery (pp. 309-355). Springer. 

21. Nair, R., & Kumar, V. (2013). Recent Developments in Buccal and Sublingual Drug Delivery. 

International Journal of Pharmaceutical Sciences and Research, 4(1), 28-42. 

22. Khanna, R., Agarwal, S. P., & Ahuja, A. (1998). Mucoadhesive Buccal Drug Delivery: A Potential 

Alternative to Conventional Therapy. Indian Journal of Pharmaceutical Sciences, 60(1), 1-10. 

23. Pawar, V. K., & Singh, Y. (2011). Mucosal Adhesive Drug Delivery System: A Review. Current Drug 

Therapy, 6(4), 320-331. 

24. Sharma, S., & Bansal, M. (2012). Buccal Adhesive Drug Delivery System: A Review. Journal of 

Advanced Pharmaceutical Technology & Research, 3(2), 124-129. 

25. Yu, Y., & Wu, Y. (2019). Buccal and Sublingual Drug Delivery Systems: Past, Present, and Future. Drug 

Delivery Letters, 9(4), 304-316. 

26. Nafee, N., Ismail, F. A., & Boraie, N. A. (2003). Mucoadhesive Buccal Patches of Miconazole Nitrate: In 

Vitro/ In Vivo Performance and Effect of Aging. International Journal of Pharmaceutics, 264(1-2), 1-14. 

27. Lee, Y., & Chun, M. (2020). Nanoparticles as a Tool for Buccal and Sublingual Drug Delivery. 

International Journal of Pharmaceutics, 576, 118979. 

28. Jain, N. K., & Khurana, N. (2009). Mucoadhesive Drug Delivery Systems. In Progress in Controlled and 

Novel Drug Delivery Systems (pp. 120-148). CBS Publishers & Distributors. 

29. Chaudhari, P. D. (2010). Recent Trends in Mucoadhesive Buccal Drug Delivery Systems. Journal of 

Applied Pharmaceutical Science, 1(2), 82-91. 

30. Chinna, R., Hiremath, S. P., & Kiran, K. (2009). Mucoadhesive Drug Delivery Systems: An Overview. 

Journal of Advanced Pharmaceutical Technology & Research, 1(4), 381-387. 

 

http://www.ijcrt.org/

