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ABSTRACT

Buccal films are becoming an increasingly popular approach in drug delivery because they provide better drug absorption, improved convenience for patients, and
controlled release. These thin, flexible films stick to the inner cheek and allow the medicine to directly enter the bloodstream, avoiding breakdown in the stomach
or liver. This review sheds light on the structure of the buccal cavity, various ways to prepare these films, how they are tested, and how they actually work in the
body. It also covers the latest technological improvements, current uses in healthcare, and what future research could bring—especially with the growing interest
in personalized medicine.

1. Introduction

Delivering medicine through the buccal cavity—the inner lining of the cheek—has become a valuable alternative to traditional oral drugs. This route is
easy to access, non-invasive, and allows the drug to skip the liver’s first-pass metabolism, which can often reduce a drug’s effectiveness. Buccal films
are designed to stick inside the mouth and slowly release medicine into the bloodstream. This method is especially useful for drugs that have poor
bioavailability or need to act quickly. In this article, we’ll take a closer look at the key components of buccal film technology, including how they’re
formulated, tested, and used in modern medical practice.

2. Anatomy and Physiology of the Buccal Mucosa

The buccal mucosa is the soft tissue lining the inside of the cheeks. It has a layered structure made up of squamous epithelial cells, a basement membrane,
and the underlying connective tissue called the lamina propria. Thanks to its rich blood supply and relatively permeable nature, it allows certain drugs to
pass through and reach the bloodstream effectively. The epithelial layer, which is about 500-800 microns thick, offers moderate resistance to drug
passage, which is why absorption enhancers are often added to formulations. Factors like saliva flow and enzyme presence also influence how well drugs
are absorbed through this route.

3. Advantages of Buccal Films

Buccal films offer multiple benefits that make them ideal for drug delivery:

- They bypass liver metabolism, increasing drug efficiency.

- Provide fast onset of action.

- Are easy to apply and remove, without needing water.

- Improve patient adherence, especially in children and elderly patients.

- Allow for controlled, sustained drug release.- Reduce digestive side effects.
- Are lightweight, portable, and flexible.

Because of these advantages, buccal films are used to deliver a range of drugs—from painkillers and anti-nausea medications to hormones.
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4. Formulation of Buccal Films
Creating an effective buccal film involves combining the right mix of polymers, plasticizers, drugs, and other helpful ingredients:

- Polymers form the base of the film. Examples include HPMC, CMC, PVA, and natural options like chitosan and sodium alginate.
- Plasticizers like glycerol or PEG are added to make the films soft and bendable.

- Sweeteners and flavors make the film more acceptable for patients.

- Drug loading must be uniform.

- Techniques like solvent casting, coacervation, and hot-melt extrusion are used. Solvent casting is the most common.

- Modern approaches such as electrospinning and 3D printing offer greater control.

- Optional ingredients include preservatives, stabilizers, penetration enhancers, and pH adjusters.

5. Evaluation Parameters

Before they can be used clinically, buccal films undergo various tests:
- Thickness and weight uniformity

- Tensile strength and elongation

- Surface p

- Folding endurance- Drug content uniformity

- Swelling index and mucoadhesive strength

- In vitro drug release and permeation tests

6. Mechanism of Drug Release and Absorption

Once placed inside the mouth, buccal films absorb moisture and form a gel-like layer that sticks to the mucosa. The drug then diffuses across the buccal
tissue and into the bloodstream. This process depends on several factors like drug size, fat solubility, and ionization. Using polymers that stick well to
the mucosa can increase the amount of drug absorbed.

7. Recent Advances and Novel Approaches

Innovations in buccal film technology are constantly improving the delivery process:
- Nanoparticle-loaded films

- 3D printing

- Smart films

- Multi-layered films

- Biosensors embedded in films

8. Clinical Applications and Marketed Products

Buccal films are already used for various medical conditions:
- Pain relief: Fentanyl buccal films (e.g., Onsolis®)

- Nausea: Ondansetron films

- Hormone therapy: Estradiol films

- Smoking cessation: Nicotine films

- Heart conditions: Nitroglycerin films
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9. Challenges and Future Prospects

Despite progress, several issues remain:

- Limited space restricts drug loading

- Films may be unstable in humid environments

- Some drugs taste bitter or irritate the cheek

- Specialized equipment needed

Future research is focusing on making biodegradable, taste-masked, and smarter films.

10. Conclusion

Buccal films are a modern, efficient, and patient-friendly way to deliver medications. Their ability to avoid the digestive system, release drugs gradually,
and improve bioavailability makes them a strong choice for many treatments. As research continues, more advanced and tailored buccal delivery systems
are expected in the future.
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