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ABSTRACT

Mouth dissolving films (MDFs) have gained significant focus in the pharmaceutical field due to their
potential as patient-friendly dosage forms for delivering medications via the buccal or sublingual routes.
This review systematically investigates the diverse range of polymers utilized in the formulation of MDFs,
aiming to provide insights into their selection, formulation, and performance characteristics. Key aspects
encompassing polymer selection criteria, film formation properties, disintegration kinetics, compatibility
with active pharmaceutical ingredients (APIs), moisture sensitivity, taste-masking strategies,
manufacturing processes, biocompatibility, safety considerations, and market viability are critically
examined. The review highlights the significance of polymer characteristics in influencing the
disintegration time, dissolution rate, stability, and overall performance of MDFs. Furthermore, emerging
trends such as the integration of nanotechnology and the development of multi-layered films are
discussed, offering potential avenues for future research and innovation in the field. This comprehensive
review provides a useful resource for scholars and pharmaceutical scientists engaged within the layout
and optimization MDF formulations, facilitating the development of efficient and patient-centric oral
drug delivery systems.
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INTRODUCTION

Mouth dissolving films (MDFs) have emerged as innovative drug delivery systems offering numerous
advantages, including ease of administration, rapid disintegration, and enhanced patient compliance.
These thin, flexible films dissolve quickly upon contact with saliva, releasing the medication for
absorption through the oral mucosal! The formulation of MDFs involves the careful selection and
optimization of polymers to achieve desirable characteristics such as rapid disintegration, mechanical
integrity, and compatibility with active pharmaceutical ingredients (APIs).??]

The choice of polymer plays a crucial part in determining performance and quality attributes of MDFs.
Various polymers, including hydroxypropyl methylcellulose (HPMC), polyvinyl alcohol (PVA), sodium
alginate, and pullulan, among others, have been investigated for their suitability in MDF
formulations®lEach polymer offers unique properties that influence the film's disintegration kinetics,
dissolution rate, mechanical strength, and stability in the oral cavity“l

In recent years, there has been a growing interest in exploring novel polymers and creative formulation
strategies to enhance the efficacy and patient acceptability of MDFs®! These advancements aim to
address challenges such as taste-masking of bitter APIs, improving moisture stability, and achieving
controlled release profiles !

This thorough review seeks to offer a thorough analysis of the various polymers utilized in MDF
formulations, encompassing their selection criteria, formulation considerations, performance
characteristics, and emerging trends'’! By synthesizing existing research findings and literature, this
review seeks to offer insightful information about the development and optimization of MDFs for
efficient oral drug delivery. Through a thorough examination of polymer properties and their impact on
MDF performance, this review aims to guide researchers and pharmaceutical scientists in the rational
design and formulation of MDFs tailored to specific therapeutic needs. [

Materials and Methods

Selection Criteria

Studies investigating the creation of mouth-dissolving films using polymer we included.

Articles discussing polymer selection criteria, formulation techniques, characterization methods, and
performance evaluation of MDFs were considered.

Preference was given to studies published in English and those reporting original research findings or
comprehensive reviews !

Data Extraction

Data related to polymer types, formulation methods, characterization parameters, disintegration Kinetics,
dissolution profiles, compatibility with active ingredients, and other relevant factors were extracted from
selected studies.

Information regarding experimental protocols, analytical techniques, and results pertaining to polymer
performance in MDFs was compiled.

Data Synthesis and Analysis

Extracted data were synthesized in order to give a thorough rundown of the role of polymers in mouth
dissolving film formulations.

Comparative analysis of polymer properties, formulation strategies, and performance characteristics
across different studies was conducted.
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Key findings and trends related to polymer selection, formulation optimization, and performance
evaluation were summarized.

Critical Evaluation

The synthesized data were critically evaluated to assess the significance of polymer characteristics in
influencing the quality and performance of MDFs.

Potential challenges, limitations, and future directions in the field of MDF research, with a focus on
polymer-based formulations, were discussed.

Conclusions and recommendations for future research endeavors were drawn based on the findings of the
literature review 1%

Evaluation of Mouth Dissolving Films (MDFs)

Mouth dissolving films (MDFs) have garnered significant interest in the pharmaceutical sector as a result
of their potential to improve patient adherence as well as provide a convenient dosage form for oral drug
delivery. Here's an evaluation of MDFs based on the discussed topic of investigating various polymers for
their formulation:

Patient Convenience and Compliance: MDFs offer a non-invasive and easy-to-administer a substitute
for traditional oral dose forms like pills and capsules. The rapid disintegration of MDFs within the mouth
eliminates the need for water, making them particularly suitable for patients with swallowing difficulties
or those who dislike swallowing pills ]

Enhanced Drug Bioavailability: The buccal and sublingual routes of administration bypass the
gastrointestinal tract, leading to improved drug bioavailability and faster onset of action compared to oral
tablets. MDFs facilitate medication absorption via the oral mucosa directly, bypassing the liver's first-pass
metabolism 2]

Polymer Selection and Performance: The selection of polymers plays a crucial role in determining the
performance characteristics of MDFs, including disintegration time, dissolution rate, and mechanical
properties. The evaluation of various polymers allows for the optimization of MDF formulations to meet
specific drug delivery requirements and patient preferences.

Taste-Masking and Palatability: One of the challenges associated with MDFs is the taste-masking of
bitter or unpleasant-tasting drugs. While polymers can contribute to taste-masking through their film-
forming properties, additional strategies such as the incorporation of flavoring agents may be necessary to
improve palatability and patient acceptance. [l

Moisture Sensitivity and Stability: MDFs are exposed to saliva in the oral cavity, raising concerns about
their stability and integrity. Polymers with good moisture resistance and film-forming properties are
essential to ensure the structural integrity and shelf-life of MDFs, particularly in humid environments.
Manufacturability and Scalability: The manufacturing process of MDFs, which typically involves
solvent casting or hot melt extrusion, should be scalable to meet commercial production demands. The
selection of polymers should take into account factors such as film-forming efficiency, processing
compatibility, and cost-effectiveness. [*4]

Biocompatibility and Safety: Polymers used in MDF formulations ought to be biocompatible, non-toxic,
and devoid of any potential allergenic or irritant effects on the oral mucosa. Biocompatibility testing and
safety assessments are essential to ensure the tolerability of MDFs in clinical use. [*°!
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RESULTS

Polymer Selection and Formulation

Various polymers, including hydroxypropyl methylcellulose (HPMC), polyvinyl alcohol (PVA), sodium
alginate, pullulan, and cellulose derivatives, have been investigated for use in mouth dissolving films
(MDFs).

Polymer selection is guided by factors such as film-forming ability, mechanical properties, disintegration
kinetics, and compatibility with active pharmaceutical ingredients (APISs).

Formulation methods include hot melt extrusion, solvent casting, and spray drying are commonly
employed to prepare MDFs using selected polymers.

Performance Characteristics

The performance of MDFs is influenced by polymer properties, with different polymers exhibiting
varying disintegration times, dissolution rates, and mechanical strength.

Studies have shown that HPMC-based MDFs offer rapid disintegration and uniform drug release, making
them suitable for fast-acting formulations.

PVA-based MDFs have been explored for their excellent film-forming properties and versatility in
incorporating both hydrophilic and hydrophobic drugs.

Sodium alginate-based MDFs demonstrate good moisture stability and mucoadhesive properties,
prolonging drug residence time in the oral cavity.

Pullulan-based MDFs have attracted attention due to their biocompatibility, biodegradability, and
potential for sustained drug release.

Challenges and Future Directions:

Despite the progress in polymer-based MDF formulations, challenges such as taste-masking of bitter
APIs, moisture sensitivity, and scalability of manufacturing processes remain.

Emerging trends include the integration of nanotechnology for enhanced drug delivery, development of
multi-layered films with tailored release profiles, and exploration of natural polymers as alternatives to
synthetic ones.

Future research efforts should focus on addressing these challenges through innovative formulation
approaches, advanced characterization techniques, and translational studies to assess clinical efficacy and
patient acceptability.
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Sr. | Polymers Used *Film forming | Appearance

no. capacity

[) | HPMC E5(500mg) (28 Transparent,smooth,good

appearance

2) | HPMC E15(500mg) 4t Transparent,slightly rough

3) | HPMC E50(500mg) 4+ Transparent,rough appearance

4) | Carboxy methyl cellulose(500mg) 2 NotTransparent,rough, turbid

5) | Pullulan(500mg) 4 Very Transparent,smooth

6) | Pullulan(250mg) + Guar gum bt Smooth,transparent
(100mg)+xanthan gum(100mg) +
carageenan(50mg)

7) | PVA(S00mg) +4+ Transparent

8) | Sodium alginate(500mg) . Does not form film

9) | PVP K30(500mg) + Semitransparent

10) | Chitosan(500mg) + Transparent

[1) | Guar gum(500mg) + Not Transparent, rough, turbid

12) | Carageenan(500mg) | seeees Does not form film

13) | HPMC E5(400mg)+ Carageenan(100mg) | ++ Semi Transparent,rough, turbid

14) | HPMC E5(400mg) + Guar gum(100mg) | +++ Transparent,smooth

15) | Xanthan Gum(500mg) I Sticky, transparent

16) | HPMC E5(400mg) +Xanthan 4t Smooth,transparent
Gum(100mg)

[7) | HPMC E15(400mg) + Guar gum(100mg) | +++ Transparent,smooth

I8) | HPMC E15(400mg) +Xanthan 4 Smooth,transparent
Gum(100mg)

19) | Pectin(500mg) I Smooth, transparent

20) | HPMC E15(300mg)+Pectin(200mg) bt Smooth, transparent

DISCUSSION

While polymers can contribute to taste-masking through their film-forming properties, additional
strategies such as the incorporation of flavoring agents may be necessary to improve palatability and
patient acceptance. The selection of polymers should take into account factors such as film-forming
efficiency, processing compatibility, and cost-effectiveness.
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These advancements aim to address challenges such as taste-masking of bitter APIs, improving moisture
stability, and achieving controlled release profiles.

CONCLUSION

The investigation of various polymers for use in mouth dissolving films (MDFs) encompasses a broad
spectrum of research aimed at advancing oral drug delivery technologies. Through a comprehensive
review of the literature, this study has highlighted the significance of polymer selection, formulation
techniques, and performance characteristics in the development of MDF formulations.

Polymer selection is a critical consideration, with different polymers offering unique properties that
influence the disintegration Kinetics, dissolution profiles, and mechanical integrity of MDFs.
Hydroxypropyl methylcellulose (HPMC), polyvinyl alcohol (PVA), sodium alginate, pullulan, and
cellulose derivatives are among the polymers extensively investigated for their suitability in MDF
formulations.

Performance evaluation of MDFs has revealed distinct advantages and challenges associated with each
polymer. HPMC-based MDFs offer rapid disintegration and uniform drug release, while PVA-based
MDFs exhibit excellent film-forming properties. Sodium alginate-based MDFs demonstrate good
moisture stability, and pullulan-based MDFs show promise for sustained drug release applications.
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