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ABSTRACT 

Oral Dispersible Films (ODFs) represent a significant advancement in 

drug delivery, offering a patient-friendly alternative to traditional 

dosage forms. This review explores the various aspects of ODFs, 

including their composition, manufacturing techniques, applications, 

and challenges. Key components such as film-forming polymers, 

plasticizers, and taste-masking agents are discussed, along with the 

methods used for ODF production, including solvent casting, hot melt 

extrusion, and 3D printing. The review also highlights the therapeutic 

benefits of ODFs, particularly for pediatric, geriatric, and veterinary 

patients, while addressing the limitations related to stability, scale-up, 

and regulatory compliance. Furthermore, emerging trends such as 

personalized medicine, biologics delivery, and smart ODFs are 

examined, underscoring the potential of ODFs in future pharmaceutical 

applications. This comprehensive review provides insights into the 

current state and future prospects of ODFs, emphasizing their role in enhancing patient 

compliance and therapeutic efficacy. 

 

This abstract summarizes the key points and scope of the review article. 

 

INDEX 

1. INTRODUCTION 

- Overview of Oral Dispersible Films (ODFs) 

World Journal of Pharmaceutical Research 
  SJIF Impact Factor 8.453 

 Volume 13, Issue 20, 87-96.             Review Article                  ISSN 2277–7105 

Article Received on 

23 August 2024,  
 

Revised on 13 Sept. 2024,  

Accepted on 03 October 2024 
 

DOI: 10.20959/wjpr202420-34102 

 

 

 

 

*Corresponding Author 

Vaibhav Bhatt 

PG Scholar, Sigma Institute 

of Pharmacy, Sigma 

University Bakrol, 

Vadodara-390019. 

 



www.wjpr.net      │     Vol 13, Issue 20, 2024.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

Bhatt et al.                                                                           World Journal of Pharmaceutical Research 
 

88 

- Historical Background and Evolution 

- Importance in Modern Drug Delivery Systems 

 

2. Composition and Materials 

- Film-Forming Polymers 

- Plasticizers and Other Excipients 

- API Considerations 

- Flavoring Agents and Taste Masking Techniques 

- Additives and Stabilizers 

 

3. Manufacturing techniques 

- Solvent Casting Method 

- Hot Melt Extrusion 

- Electrospinning 

- 3D Printing and Advanced Manufacturing 

- Quality Control and Characterization 

 

4. Applications 

- Therapeutic areas: Pain Management, CNS Disorders, etc. 

- Pediatric and Geriatric Use 

- Veterinary applications 

- Marketed Products and Case Studies 

 

5. Challenges and Limitations 

- Stability and Storage Issues 

- Scale-Up and Manufacturing Challenges 

- Regulatory Hurdles 

- Patient Acceptance and Taste Masking 

- Economic Considerations 

 

6. Regulatory aspects 

- Global Regulatory Frameworks (FDA, EMA, etc.) 

- Approval Processes and Case Studies 

- Patents and Intellectual Property 

 

 



www.wjpr.net      │     Vol 13, Issue 20, 2024.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

Bhatt et al.                                                                           World Journal of Pharmaceutical Research 
 

89 

7. Future perspectives 

- Innovations in ODF Technology 

- Personalized Medicine and ODFs 

- Biologics and Vaccine Delivery 

- Potential for Smart ODFs 

 

8. Conclusion 

 

9. References 

This index provides a structured overview of the content in the review article, guiding readers 

through each section and its respective topics. 

 

Review Article on Oral Dispersible Films (ODFs) 

 

1. INTRODUCTION
[1-4]

 

1.1 Overview of Oral Dispersible Films (ODFs) 

Oral Dispersible Films (ODFs) are innovative drug delivery systems designed to disintegrate 

or dissolve in the mouth without the need for water. These films are made from hydrophilic 

polymers that dissolve rapidly, delivering the active pharmaceutical ingredient (API) directly 

through the oral mucosa or gastrointestinal tract. ODFs are particularly beneficial for patients 

with swallowing difficulties, such as pediatric, geriatric, and psychiatric patients. 

 

1.2 Historical Background and Evolution 

The development of fast-dissolving drug delivery systems began in the 1970s with the advent 

of orally disintegrating tablets (ODTs). ODFs emerged as a more advanced alternative, 

offering even faster dissolution and easier administration. Initially developed for over-the-

counter (OTC) medications like breath fresheners and vitamins, ODFs have since been 

adapted for prescription drugs, including treatments for migraines, allergies, and chronic pain. 

 

1.3 Importance in modern drug delivery systems 

ODFs represent a significant advancement in patient-centric drug delivery. Their ease of 

administration, rapid onset of action, and improved patient compliance make them an 

attractive option for a wide range of therapeutic areas. Moreover, the ability to incorporate 

taste-masking agents and customize the dosage form further enhances the versatility of ODFs. 
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2. Composition and Materials
[5-8]

 

2.1 Film-Forming polymers 

The backbone of any ODF is the film-forming polymer, which provides structural integrity 

and determines the disintegration time. Common polymers used include hydroxypropyl 

methylcellulose (HPMC), pullulan, and polyvinyl alcohol (PVA). These polymers are 

selected for their ability to form a uniform, flexible film that dissolves quickly in the oral 

cavity. 

 

2.2 Plasticizers and Other Excipients 

Plasticizers are added to ODF formulations to improve flexibility and prevent brittleness. 

Common plasticizers include glycerin, polyethylene glycol (PEG), and propylene glycol. 

Other excipients may include surfactants to improve wettability, sweeteners for taste masking, 

and stabilizers to enhance the shelf-life of the product. 

 

2.3 API Considerations 

The incorporation of the API into the film matrix is critical to the success of the ODF. The 

API must be compatible with the polymer and other excipients, and its stability must be 

maintained throughout the manufacturing process. APIs can be incorporated as a solution, 

suspension, or solid dispersion, depending on their solubility and bioavailability requirements. 

 

2.4 Flavoring Agents and Taste masking techniques 

Since ODFs dissolve directly in the mouth, taste is a critical factor in patient acceptance. 

Flavoring agents, sweeteners, and taste-masking technologies are often employed to improve 

palatability. For example, the use of cyclodextrins can encapsulate bitter-tasting APIs, 

reducing their exposure to taste buds. 

 

2.5 Additives and Stabilizers 

Additives such as antioxidants, preservatives, and colorants may be included to enhance the 

stability, appearance, and shelf-life of ODFs. Antioxidants like ascorbic acid can prevent the 

degradation of sensitive APIs, while preservatives like sodium benzoate can inhibit microbial 

growth in moisture-containing films. 

 

Oral strips in development 

An increasing number of film-based therapeutics are in development, including: 
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Sildenafil citrate indicated for the treatment of erectile disfunction (ED), is being developed 

for use by Cure Pharmaceutical. 

 

Montelukast indicated for the treatment of dementia, asthma and allergy, is being developed 

variously for uses as a film by IntelGenx and Aquestive Therapeutics (formerly known as 

Monosol Rx). 

 

Midatech, a company specializing in nanotechnology, is partnering with Aquestive 

Therapeutics to create a film-based insulin. (Sachs Associates. 5th Annual European Life 

Science CEP Forum for Partnering and Investing. March 6–7, 2012. Zurich, Switzerland.) 

 

Rizatriptan indicated for the treatment of migraine, is being developed for use as a film by 

IntelGenx, Aquestive Therapeutics, and Zim Laboratories Ltd. 

 

Aquestive Therapeutics is also developing a testosterone film-based therapeutic for the 

treatment of male hypogonadism. The product is currently in phase 1. 

 

Undergraduate biomedical engineering students at Johns Hopkins University have created a 

new drug delivery system based on the thin-film technology used by a breath freshener. 

Laced with a vaccine against rotavirus, the strips could be used to provide the vaccine to 

infants in impoverished areas. 

 

3. Manufacturing techniques
[9-12]

 

3.1 Solvent casting method 

Solvent casting is the most common method for producing ODFs. In this process, the 

polymer, API, and other excipients are dissolved in a suitable solvent, spread onto a substrate, 

and dried to form a thin film. This method is favored for its simplicity and ability to produce 

uniform films with consistent API distribution. 

 

3.2 Hot melt extrusion 

Hot melt extrusion is a solvent-free process where the polymer and API are heated and 

extruded to form a film. This method is suitable for APIs that are heat-stable and can be used 

to produce films with enhanced mechanical properties. It also allows for the incorporation of 

APIs that are poorly soluble in water. 
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3.3 Electrospinning 

Electrospinning is a technique that produces nanofiber-based ODFs with high surface area 

and rapid dissolution properties. The process involves the application of a high-voltage 

electric field to a polymer solution, creating fine fibers that are collected on a substrate. This 

method is particularly useful for creating films with improved bioavailability. 

 

3.4 3D Printing and Advanced manufacturing 

3D printing technology has enabled the creation of ODFs with complex geometries and 

personalized drug delivery profiles. This method allows for precise control over the film's 

thickness, API distribution, and release kinetics. 3D printing also opens the possibility of 

producing multi-layered films with different APIs in each layer. 

 

3.5 Quality Control and Characterization 

Quality control is essential to ensure the consistency and efficacy of ODFs. Parameters such 

as thickness, tensile strength, disintegration time, and drug content uniformity are routinely 

tested. Advanced techniques like scanning electron microscopy (SEM) and differential 

scanning calorimetry (DSC) are used to analyze the film's microstructure and thermal 

properties. 

 

4. Applications
[13-19]

 

4.1 Therapeutic areas 

ODFs have been successfully used in various therapeutic areas, including pain management, 

central nervous system (CNS) disorders, and allergy treatments. For example, ODFs 

containing sumatriptan are used for the acute treatment of migraines, providing rapid relief. 

 

4.2 Pediatric and Geriatric Use 

ODFs are particularly beneficial for pediatric and geriatric patients, who often have difficulty 

swallowing tablets or capsules. The ease of administration and pleasant taste of ODFs make 

them an ideal dosage form for these populations. 

 

4.3 Veterinary applications 

ODFs are also being explored for veterinary use, providing a convenient method for 

administering medications to animals. The ability to incorporate palatable flavors and the 

ease of administration make ODFs an attractive option for veterinary medicine. 
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4.4 Marketed Products and Case studies 

Several ODF products are currently on the market, including those for the treatment of 

migraines, schizophrenia, and opioid dependence. Case studies have demonstrated the 

effectiveness of ODFs in improving patient compliance and achieving faster therapeutic 

outcomes. 

 

5. Challenges and Limitations
[21-28]

 

5.1 Stability and Storage issues 

ODFs can be sensitive to moisture and temperature, leading to stability and storage 

challenges. The hygroscopic nature of some polymers can result in films that become sticky 

or brittle over time, requiring careful selection of packaging materials and storage conditions. 

 

5.2 Scale-Up and Manufacturing challenges 

Scaling up the production of ODFs from laboratory to commercial scale can be challenging 

due to the need for precise control over film thickness, uniformity, and API distribution. 

Manufacturing processes must be optimized to ensure consistent product quality. 

 

5.3 Regulatory hurdles 

ODFs are subject to stringent regulatory requirements, including those related to their safety, 

efficacy, and manufacturing processes. Meeting these requirements can be challenging, 

particularly for new or complex formulations. 

 

5.4 Patient Acceptance and Taste masking 

Despite advances in taste-masking technologies, patient acceptance remains a challenge for 

some APIs that have a strong or bitter taste. Ensuring that the film dissolves quickly while 

effectively masking the API's taste is crucial for patient compliance. 

 

5.5 Economic considerations 

The cost of developing and manufacturing ODFs can be higher than traditional dosage forms, 

particularly for complex formulations or small-scale production. Balancing the cost with the 

benefits of improved patient compliance and therapeutic outcomes is an important 

consideration. 
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6. Regulatory aspects
[30-35]

 

6.1 Global regulatory frameworks 

ODFs are regulated by various international agencies, including the FDA in the United States, 

EMA in Europe, and PMDA in Japan. Each agency has specific requirements for the 

approval of ODF products, including those related to their composition, manufacturing 

processes, and clinical efficacy. 

 

6.2 Approval Processes and Case studies 

The approval process for ODFs involves a thorough evaluation of their safety, efficacy, and 

manufacturing quality. Several ODF products have successfully navigated the regulatory 

approval process, providing valuable insights into the requirements and challenges involved. 

 

6.3 Patents and Intellectual property 

Patenting ODF formulations can provide valuable protection for pharmaceutical companies, 

allowing them to secure market exclusivity and recoup development costs. However, the 

complex nature of ODFs and the use of multiple excipients can make the patenting process 

challenging. 

 

7. Future perspectives
[36-39]

 

7.1 Innovations in ODF Technology 

Ongoing research is focused on developing new polymers, excipients, and manufacturing 

techniques to enhance the performance of ODFs. Innovations such as nanotechnology, 

bioadhesive films, and multilayered formulations hold promise for expanding the applications 

of ODFs. 

 

7.2 Personalized Medicine and ODFs 

The ability to customize ODFs using 3D printing technology offers exciting possibilities for 

personalized medicine. Tailoring the dosage form to the individual needs of the patient, 

including their specific dosage requirements and taste preferences, could revolutionize the 

way medications are administered. 

 

7.3 Biologics and Vaccine delivery 

The use of ODFs for the delivery of biologics and vaccines is an emerging area of research. 

The ability to deliver large molecules and fragile biologics via a non-invasive route could 

provide significant advantages over traditional injection-based methods. 
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7.4 Potential for Smart ODFs 

Future developments may include the integration of smart technologies into ODFs, such as 

sensors or electronics that monitor patient adherence, measure physiological responses, or 

provide controlled release of the API. 

 

CONCLUSION 

Oral Dispersible Films (ODFs) have emerged as a promising drug delivery system, offering 

significant advantages in terms of patient compliance, rapid onset of action, and ease of 

administration. This review has highlighted the critical components, manufacturing 

techniques, and applications of ODFs, showcasing their versatility across various therapeutic 

areas, especially for pediatric, geriatric, and special needs populations. Despite the challenges 

related to stability, manufacturing, and regulatory hurdles, ongoing innovations in materials 

science and manufacturing technologies hold the potential to overcome these limitations. 

Moreover, the integration of personalized medicine, biologics, and smart technologies into 

ODFs opens new avenues for their application in advanced therapeutic strategies. As the 

pharmaceutical industry continues to evolve, ODFs are poised to play a crucial role in 

meeting the demands for more patient-centric and innovative drug delivery solutions. 

Continued research and development will be essential in realizing the full potential of ODFs 

in modern healthcare. 
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