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Introduction
Drug delivery systems that take advantage of the increased permeability of the oral mucosa 

have been known for quite some time. The clear advantages of this route of administration 
include enhanced bioavailability, rapid onset of therapeutic effect, and convenience for the 
patient. Initially, these were orally disintegrating tablets designed to dissolve in the sublingual 
area. Over the past 20 years, the number of dosage forms that release active substances in 
the oral cavity has increased significantly. Various types of polymeric films containing active 
pharmaceutical ingredients are gaining increasing relevance. The development of these dosage 
forms is progressing along two main directions: films intended for rapid disintegration and/or 
dissolution in the oral cavity, and films that adhere to the surface of the oral mucosa (commonly 
referred to in scientific literature as mucoadhesive buccal, oromucosal, or bioadhesive films). 
Researchers often group these two fundamentally different dosage forms together and fail 
to distinguish between them. However, films intended for rapid dissolution (Orodispersible 
Films, ODFs) release active substances into the oral cavity under the action of saliva. As a 
result, pharmacologically active compounds are partially absorbed through the oral mucosa 
and partially swallowed, entering the stomach. Often, it is impossible to determine the exact 
proportion of these two pathways, which may lead to inaccuracies in dosing due to significant 
differences in the bioavailability of substances absorbed through the oral mucosa versus 
those absorbed via the gastrointestinal tract after first-pass hepatic metabolism. Oromucosal 
films (Mucoadhesive Buccal Films, MBFs), on the other hand, release active substances almost 
entirely through the oral mucosa, thereby delivering it more accurately and efficiently into the 
systemic circulation while bypassing first-pass hepatic metabolism. consequently, MBFs are 
significantly better suited for the systemic delivery of drugs requiring precise dosing.

The purpose of this mini-review is to examine the main directions in the development 
of mucoadhesive oral films as a promising drug delivery system. Given that several fairly 
comprehensive reviews on this topic have been published in previous years, and considering 
the chosen mini-review format, the search and analysis of data were limited to the period from 
2022 to 2025. This review discusses the target diseases, the active pharmaceutical ingredients 
used by researchers, the technologies and composition of the structural components of 
mucoadhesive films.
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1Modern Approaches in Drug Designing

Abstract
This mini-review examines the main trends in the development of oromucosal film as an oral drug delivery 
system for topical and systemic therapy. Based on published research data for the period 2022-2025, 
the main development trends of this dosage form are analysed. The review considers target nosologies 
and active ingredients used by researchers, as well as technologies and composition of structure-forming 
components of oromucoadhesive films.
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Nosologies and Active Pharmaceutical Ingredients
In previous years, oromucosal films have been tested and 

used for the treatment of various conditions, including pain 
and inflammation (immediate relief), central nervous system 
disorders (as these films are easy for caregivers to administer and 
promote better compliance), cardiovascular diseases (fast onset of 
therapeutic effect), and cancer (enhanced safety and efficacy due 
to direct systemic absorption and ability to bypass the first-pass 
metabolism) [1,2]. Oromucosal films containing plant extracts or 
naturally purified substances derived from plants are also widely 
represented among the developments.

Studies published between 2022 and 2025 continue to follow 
the trend of focusing on the aforementioned nosologies, as well 
as the widespread use of natural components. Among the most 
recent research, notable developments include anticancer agents 
(primarily for oral squamous cell carcinoma) and antimicrobial 
formulations based on ethanol and acetone extracts of Usnea 
barbata [3,4]. These studies have demonstrated promising results. 
Publications focused on the development of mucoadhesive films for 
dental applications, incorporating CO2 clove extract and essential 
oils of lavender and grapefruit as active ingredients are also 
noteworthy [5]. Of particular interest is research on mucoadhesive 
oral films with optimized contents of Olive Leaf Extract (OLE) 
and microencapsulated Thyme Essential Oil (TEO), which have 
proven antioxidant and antimicrobial activities [6]. An example of 
the development of a film based on a novel active pharmaceutical 
ingredient previously not used in this dosage form is the creation 
of an oromucosal film containing a new biocompatible Substance-
Solubilized Eggshell Membrane (SESM), which has demonstrated 
effects on cell proliferation and the expression of inflammation 
marker genes [7]. More traditional developments among recent 
publications include chitosan-based wound-healing films [8], as 
well as the investigation of a local dosage form using chitosan loaded 
with cisplatin for the treatment of oral squamous cell carcinoma [9]. 
Another example of an anticancer formulation using an oromucosal 
drug delivery system was proposed in a recent publication dated 
2023. In this study, native κ-Carrageenan (κ-CA) was thiolated 
with phosphorus pentasulfide in sulfolane [10]. This formulation 
demonstrated promising levels of specific anticancer activity. 
Among oromucosal films containing synthetic and biotechnological 
active pharmaceutical ingredients, studies published in recent 
years highlight the development of bilayer mucoadhesive buccal 
films loaded with Triamcinolone Acetonide (TA) for the treatment 
of recurrent aphthous stomatitis [11]. The study published in 2022 
focuses on the design of peroral films containing betamethasone 
for the treatment of oral diseases [12].

Particular attention should be given to studies focused on the 
development of oromucosal films containing active pharmaceutical 
ingredients with systemic action. By releasing active components 
directly into the systemic circulation, such delivery systems fully 
leverage the advantages of the transbuccal route of administration. 
A notable number of studies have explored vaccination methods 
using oromucosal films. For example, a microparticulate Zika 

virus vaccine administered via the buccal route using thin 
films was investigated [13]. Research on oromucosal vaccines 
for the prevention and treatment of Coronavirus disease-19 
(COVID-19) is ongoing [14,15]. Other examples of oromucosal 
films with resorptive active pharmaceutical ingredients include 
the development of a therapeutic formulation for the treatment of 
Childhood Disintegrative Disorder (CDD) containing ganaxolone 
[16], as well as a study focused on the development of an oromucosal 
formulation containing the anti-tobacco agent cytisine [17].

Thus, the directions of modern research in the field of 
oromucosal films logically continue the trends of the past 
years, in addition, there is an expansion of the list of nosologies 
and, accordingly, the active substances that are included in the 
composition of oromucosal films. Compared to previous years, 
researchers pay a little more attention to oromucosal films of 
resorptive action.

Technology of production and composition of films
There are rather few publications that focus on materials 

and technologies for the production of oromucosal films. In the 
vast majority of cases, researchers are limited to the method of 
casting on a substrate. In the case of obtaining multilayer films, the 
method of step-by-step casting with solidification of the previous 
layer is used. Among the used structure-forming materials in 
the publications of recent years, cellulose derivatives such as 
hypromellose and hydroxypropylcellulose traditionally prevail, 
and polyvinyl alcohol, polyvinylpyrrolidone, polyethylene glycol 
are also frequently mentioned. Ethylcellulose is often used as a 
substrate These are so-called first-generation polymers [18]. The 
second generation includes thiolated polymers, which can extend 
the residence time of the therapeutic agent at the application site 
and allow controlled release.

Typical polymers used as mucoadhesive components are 
gelatin, chitosan, pullulan, sodium carboxymethylcellulose, 
hydroxypropylcellulose and sodium hyaluronate. Various natural 
polysaccharides exhibit mucoadhesive properties such as psyllium 
and some rice varieties with high amylose content [2].

The mucoadhesive properties of commonly used polymers 
such as chitosan can be enhanced by thiolation.

Among other materials used for the production of oromucosal 
films in the studies of recent years we can mention quite a wide 
use of natural and semi-synthetic materials, such as gum [6,16], as 
well as carrageenan [19] and thiolated carrageenan [10]. Alginate 
polymer-based films are quite often mentioned in studies [5,6], 
Traditionally, glycerol and polyethylene glycol 400 are mainly used 
as plasticisers.

In addition to the traditional method of casting on a substrate, 
modern studies also encounter descriptions of other methods of 
producing oromucosal films: hot melt extrusion method, semi-
solid casting production method, pressing method, and solid 
dispersion solution extrusion method [18] of particular note is 
the research appearing in recent years using modern, innovative 
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technological approaches to obtain oromucosal films, such as 2D 
and 3D printing, electrospraying and electrospinning [20]. Thus, 
the list of structure-forming agents and technological methods for 
the production of oromucosal films has been steadily increasing 
in recent years. This confirms the promising nature of this dosage 
form and the legitimate interest in it on the part of researchers and 
manufacturers.

Conclusion
The interest in the development of oral delivery systems 

has maintained an increasing trend over the period 2022-2025. 
Oromucosal films as one of the most promising delivery systems 
for topical and resorptive active substances have also often become 
the subject of researchers attention. The directions of development 
with natural active components, as well as methods of vaccination 
and correction of metabolic disorders with the use of oromucosal 
films remain in demand. The technology of film production is 
improving; in addition to classical methods, 2D and 3D printing 
methods are increasingly being used.
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