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INTRODUCTION
Orodispersible Films (ODF) are innovative drug formulations 
that introduce a promising approach to pharmacotherapy. They 
represent single- or multi-layer polymer films that show sufficient 
stability but disintegrate easily. ODF are suitable for patients with 
swallowing difficulties such as elderly people, children, or patients 
with restricted transport in the gastrointestinal tract. Since ODFs 
may be accurately split by cutting them into distinct pieces (even 
up to 6 or 8 pieces), issues linked to tablet swallowing or exces-
sive fluid intake are efficiently dealt with, and these groups may 
greatly benefit from the dosage flexibility that is inherent to ODFs 
(Musazzi UM, et al., 2020). There are currently a few industrially 
made ODFs available for adult usage. The majority of these ODFs 
are, however, less or not suited for the pediatric and elderly pa-
tient populations because to the set dose of these formulations. 
Additionally, many medications used in children or the elderly are 
not offered as ODFs. Therefore, further study in this area is war-
ranted. ODFs can be utilized for oral delivery after the dissolved 
substance has been ingested. Yet they may also be approaching to 
receive a rapid onset of action because some of the active pharma-
ceutical ingredient directly absorbed through the oral or buccal 
mucosa (Sriganaranjan P and Leopold CS, 2020).
Numerous techniques have been investigated for the production 

semisolid casting, solid dispersion extrusion, rolling, and solvent 
casting. Solvent casting is the ideal production process for small-
scale pharmaceutical formulations. On a small scale, it may be 
carried out rather easily, and no expensive equipment is required. 
Every component, including plasticizer, medication, and poly-
mers that make films, is suspended or dissolved in water before 
being cast and dried to form a film (Shipp L, et al., 2022).
So far, many film-forming polymers have been employed in the 
fabrication of ODFs. Good mucoadhesive qualities of the polymer 
are a crucial need. Polyacrylic acid, sodium Carboxymethylcellu-
lose (sodium CMC), Hydroxypropylcellulose (HPC), Hydroxy-
ethyl Cellulose (HEC), and hypromellose are examples of fre-
quently used polymers (Hydroxypropyl Methylcellulose, HPMC). 
Natural polymers like chitosan, alginate, starch, or maltodextrin 

have also been employed in place of these semi-synthetic poly-
mers. Pullulan and Lycoat are two more costly polymers with 
good film forming capabilities that have been used in industrial 
manufacturing. Taste-maskers, plasticizers (glycerol, propylene 
glycol, Polyethylene Glycol (PEG)), and solvents are other fre-
quent excipients in ODFs (Pacheco MS, et al., 2021). 

LITERATURE REVIEW
Solvent casting methods
Solvent casting is the most widely used method for the prepara-
tion of ODF. It is also the first one investigated in laboratory set-
tings. The production process is based on three steps: Preparation 
of a homogenous slurry mixture of components, obtaining a dried 
laminate by solvent casting and die cutting. In the first step active 
pharmaceutical ingredient and excipients are dispersed in an ap-
propriate solvent. Then formed slurries were casted and dried in 
a specific thickness which assures the uniformity of drug content. 
Solvent casting can be also be adapted to the production of small 
batches of ODF and multi-layer films intended to administer 
fixed drug combinations. Active Pharmaceutical Ingredient (API) 
with physicochemical incompatibility can be loaded at different 
strengths in different film layers in the same preparation. The sim-
plest method of ODF preparation is mainly based on the use of 
petri plate or a proper slab, in which a predetermined amount of 
drug loaded polymeric slurries were casted and dried at suitable 
temperature (Shahzad Y, et al., 2020).

Electrospinning 
Another solvent-based approach being investigated to create ODF 
with a very porous interior structure is electrospinning. The fun-
damental setup of an electrospinning machine is a metallic needle 
through which the formulation is pumped and charged, however 
other electrospinning machines have different configurations. In 
order to produce electrospun ODF, Poly Vinyl Pyrrolidone (PVP), 
gelatin, and poloxamers are among the most researched materials. 
These polymers are appropriate for loading both API and dietary 
supplements, and they also improve the drug’s apparent solubility 
(Visser JC, et al., 2015). Poloxamers provide increased wettability 
in addition to molecular dispersion, and PVP stabilises a super-
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saturated solution by creating hydrogen bonds with the other component, 
which increases the apparent solubility. The spinning of melted compon-
ents was studied instead of employing a solvent and polymer-based dis-
persion by using a complicated spironolactone-hydroxypropyl-cyclodex-
trin model system. In addition, the combination of electrospinning and 
inkjet printing was suggested as a viable alternative to the solvent-casting 
of multi-lamina in order to construct a fixed-dose combination (Sinha S, 
et al., 2021).

Hot-Melt Extrusion (HME)
The viability of extrusion technologies has been examined in order to pre-
vent the usage of solvent(s) in the manufacturing of ODF. Hot-Melt Extru-
sion (HME) in particular may be utilized for both continuous production 
and the creation of various dosage forms. HME typically comprises of a 
device that melts a mixture before extruding it through a die. In the case of 
making films, the extrudate is stretched variably during the manufacture 
of the reel, and this is regulated not only by the die dimension but also by 
the geometry and rotational rate of the calendar. The extrusion device may 
be screw-or ram-based. The melt materials are compressed by a ram in a 
heated barrel and forced through a die in the first arrangement (Elbl J, et 
al., 2020).
Despite the potential benefits of this approach, the HME application to 
ODF preparation is restricted to a small number of examples because the 
polymers used to prepare ODF (such as polysaccharides) are typically heat 
sensitive and/or have high values for their glass transition temperatures, 
which are difficult to adjust by adding a plasticizer. In fact, adding a lot 
of plasticizer might make ODF excessively sticky or ductile (Klingmann 
V, et al., 2020). Our research team demonstrated in 2008 how screw-ex-
trusion technique may be used to produce maltodextrin ODF. Using an 
experiment design, Low and colleagues looked at how medications and ex-
cipients with various physicochemical and technical qualities affected the 
functionality of ODF manufactured of hydropropyl cellulose. Additionally, 
they demonstrated that the presence of may modify the disintegration and 
dissolution characteristics. Compared to other solvent-based preparation 
methods, HME enables improved preservation of the physicochemical 
stability of APIs that are water-sensitive. The number of API that could be 
processed with this method was however constrained by the higher oper-
ating temperatures (Sheikh FA, et al., 2021).

Printing technologies
Pharmaceutical printing refers to two distinct deposition models, both of 
which may produce ODF. A layer-by-layer process in 3D printing allows 
for printing in the Z direction as well as the X and Y directions, creating 
a 3D dosage form. 2D printing necessitates the use of an edible carrier 
(or “substrate”) that would contain or sorb the deposited ink in a digit-
ally determined pattern. The majority of the procedures described in the 
literature, however, seem more appropriate for the creation of tiny or very 
small batches, despite efforts to switch from a discontinuous to continuous 
printing process. The importance of mechanical characteristics in the for-
mulation of the quality attributes is further constrained since the ODF are 
created using a prepared film or immediately formed with the necessary 
surface and shape (Guo X, et al., 2020).

2D printing
Inkjet printing: Inkjet printing process is widely understood. The API is 
either solved or suspended in “ink,” and the ink is printed on an edible 
surface. The production process is finished and the ODF is prepared for 
usage once the ink has dried. Although loading doses are relatively modest 
compared to other procedures, this approach works best for patients who 
need minimal dosages, such as youngsters, and API with a narrow thera-
peutic index or high potency (Morath B, et al., 2022).
The printer technology and the mechanism for producing drops have 

an impact on ink formulation. There are two types of printing: Continu-
ous-Jetting Printing (CJP) and Drop-On-Demand (DOD) printing. The 
ink droplets may be produced constantly or on demand. The correspond-
ing print heads in each scenario may have a single nozzle or many nozzles. 
However, the mechanical characteristics of the film might alter following 
loading. In order to maintain a stable medication formulation, this barrier 
can be removed by coating the film after production (Cupone IE, et al., 
2022).
Flexographic printing: Flexographic printing, an offset, rotary printing 
method, has been described as an alternative printing technology to Inkjet 
printing. Labels and boxes for packing are commonly printed using this 
method. An anilox roller receives the ink through a fountain roll. Extra ink 
is taken off with a doctor’s blade. After that, the ink is transferred to a plate 
cylinder and subsequently to an unrolled ODF. For successful printing, 
pressure is produced by the imprint cylinder (Gupta S, et al., 2020).

Different kind of polymers
Polymers: All formulas are built on polymers, and there are several dif-
ferent materials accessible. These have to be non-toxic, non-irritating, 
and impurity-free. The ideal listing for them would be GRAS (Generally 
Regarded as Safe). Natural or artificial polymers can be used alone or in 
combination to produce various films with various qualities. Numerous 
combination qualities have been discussed in the literature, and there are 
countless others (Salawi A, 2022).
Natural polymers: To create ODF, many natural polymers have been tried. 
The most promising polymer was starch since it is inexpensive and widely 
accessible. Pure starch films, however, are fragile. Additionally, the readily 
available edible paper has been utilized as a substrate for inkjet printing, 
however this caused the film’s disintegration to take longer. The creation of 
starch derivatives was prompted by the difficulties of dissolving starch in 
water (Scarpa M, et al., 2017).
Hydrolyzed starches, like maltodextrin, a combination of polymers made 
up of d-glucose units, are examples of modified starches that have adequate 
film-forming properties. Pullulan is another modified starch. It is made up 
of maltotriose units and d-glucose units, which are produced during the 
fermentation of the yeast Aureobasidium pullulans. Although it is pricey, 
it is soluble in both hot and cold water and produces smooth, stable films 
(Krampe R, et al., 2016). Because of this, it is combined with other poly-
mers to save costs, and 50 to 80 percent of pullulan may be substituted by 
starch without losing the necessary pullulan characteristics. Okra biopoly-
mer, Moringa gum, chitosan, hyaluronic acid, sodium alginate, pectin, gel-
atin, trehalose, and other natural polymers have also been identified (Zaki 
RM, et al., 2023).
Semi synthetic polymers: Widespread use of cellulose and (semi)syn-
thetic derivatives is made while producing ODF. Hydroxypropyl Methyl-
cellulose (HPMC), Hydroxypropyl Cellulose (HPC), Hydroxymethyl 
Cellulose (HMC), and Carboxymethyl Cellulose (CMC) are examples 
of common forming agents. One of the most popular is HPMC (Liu J, 
et al., 2023). There are several grades of this partially O-methylated and 
O-(2-hydroxypropylated) cellulose. The amount of substituent groups and 
molecular weight of these variations affect the film characteristics differ-
ently. To improve HPMC’s film-forming capabilities, additional polymers 
are occasionally added to the mixture (Tam CH, et al., 2021).
Synthetic polymers: Copolymers with Polyvinyl Alcohol (PVA) are fre-
quently employed while making ODF. A synthetic polymer known as PVA 
is created by partially or completely hydrolyzing polyvinyl acetate. PVA 
is a substance that is frequently used for fused deposition modelling and 
film-forming. There are several PVA copolymers available, such as Kolli-
coat® IR’s Polyethylene Glycol-Polyvinyl Alcohol (PEG-PVA) graft copoly-
mer. It is made up of 25% PEG units and 75% PVA units. Unlike PVA, 
which can only be fully dissolved in hot water, this copolymer is freely sol-
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uble in water, which provides benefits for the production process. The ab-
sence of extra plasticizers is another advantage of Kollicoat® IR (Suryawan-
shi D, et al., 2021).
Other synthetic polymer: Different molecular weights of Poly Vinyl Pyr-
rolidone (PVP), a polymer having linear 1-vinyl-2-pyrrolidinone groups, 
are available. It can be used independently or in conjunction with other 
polymers for making films. The adequate solubility of PVP in both water 
and organic solvents is a benefit (Limpongsa E and Jaipakdee N, 2020).

DISCUSSION AND CONCLUSION
The ideal ODF is physically stable, thin, flexible, and simple to administer. 
A quick disintegration is preferable for the patients’ comfort. The mechan-
ical characteristics of ODFs will be impacted by residual water and plasti-
cizers. The mechanical characteristics and appearance of ODFs may be af-
fected by the quick solvent evaporation or the inclusion of APIs. Therefore, 
the features of ODFs will depend on the kind and quantity of various film 
forming polymers, plasticizers, solvents, and APIs as well as the manufac-
turing process circumstances.
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