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ABSTRACT 

Oral dispersible films (ODFs) are flexible drug delivery systems made on both large and small scales. Despite formulation 

challenges, global research focuses on expanding their use for diverse APIs. Patient-centric strategies emphasize 

personalization, taste masking, easy administration, and better compliance. Future progress depends on novel excipients 

that can improve the delivery of complex molecules like proteins and oligonucleotides. Rheumatoid Arthiritis doesn’t 

change the solvent casting process itself, but it shapes the formulation goals. ODFs are preferred for RA patients because 

they’re easier to administer when swallowing or hand mobility is difficult. Solvent casting allows precise dosing, taste 

masking, and improved solubility of COX-2 inhibitors, making therapy more patient-friendly. Stability and ease of 

handling are also prioritized to suit long-term RA treatment needs. Selective COX-2 inhibitors (coxibs) are a class of 

NSAIDs designed to reduce inflammation and pain by selectively blocking the COX-2 enzyme, while sparing COX-1, 

which protects the stomach lining. They are effective for arthritis and pain management but carry cardiovascular risks.  
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1. INTRODUCTION  

 Oral dispersible films (ODFs) are a rapidly 

developing drug delivery system that has 

attracted considerable interest recently because 

of their adaptability, patient-centered design, and 

potential to enhance therapeutic outcomes. These 

thin, flexible films provide a practical alternative 

to conventional tablets and capsules, as they 

dissolve rapidly in the oral cavity without water. 

Their versatility makes them appropriate for a 

variety of pharmaceutical applications since it 

enables both large-scale industrial production 

and small-scale laboratory development. Global 

research efforts continue to broaden the scope of 

ODFs to include a variety of active 

pharmaceutical ingredients (APIs), from small 

molecules to complex biomolecules, despite 

formulation challenges like achieving uniform 

drug distribution, guaranteeing mechanical 

strength, and maintaining stability. (1) 

The increasing interest in ODFs is directly related 

to patient-centered approaches in contemporary 

medication delivery. Personalized therapy, taste 

masking to increase palatability, convenience of 

administration, and improved compliance, 

especially for populations with special needs, are 

the main focus of these tactics. ODFs are 

particularly beneficial for people with long-term 

illnesses like RA. RA frequently reduces hand  

 

movement and can make swallowing 

challenging, which makes traditional  

oral dosage forms less practical. ODFs, on the 

other hand, offer an easy-to-use, noninvasive 

method of administration that requires little 

work, increasing long-term treatment regimen 

adherence. (2)  

The most popular method for producing ODFs is 

still solvent casting. This method improves the 

solubility of medications that are poorly soluble 

in water, permits exact control over drug dosage, 

and makes flavor masking easier. RA has a big 

impact on the formulation objectives even 

though it doesn't change the solvent casting 

process itself. Stability, ease of use, and 

suitability for long-term usage are given top 

priority for RA patients in order to guarantee that 

treatments continue to be easy and effective over 

long treatment durations. (3)  

Selective cyclooxygenase-2 (COX-2) inhibitors, 

often known as coxibs, have become a significant 

class of medications in the treatment of RA. 

Coxibs are a subclass of nonsteroidal anti-

inflammatory medications (NSAIDs) that 

selectively inhibit the COX-2 enzyme, which is 

mainly responsible for pain and inflammation, 

while leaving COX-1, which protects the 

integrity of the stomach mucosa, intact. By 
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lowering gastrointestinal side effects and 

increasing tolerance in long-term therapy, this 

selectivity offers a major benefit over 

conventional NSAIDs. Coxibs are useful in the 

treatment of RA because they have proven 

effective in reducing inflammation and 

discomfort associated with arthritis. However, 

worries about cardiovascular risks limit their 

clinical use, requiring cautious patient selection 

and monitoring. (4)  

Future advancements in ODF technology will 

rely on the creation of new excipients and 

sophisticated formulation techniques that can 

handle complicated medicinal molecules, 

including proteins, peptides, and 

oligonucleotides. ODFs have the potential to be 

a revolutionary medication delivery technology 

by fusing advances in excipient science with 

patient-focused design concepts. Their 

increasing significance in pharmaceutical 

research and clinical practice is highlighted by 

their ability to improve compliance, increase 

therapeutic efficacy, and address the particular 

difficulties of chronic inflammatory illnesses like 

RA. (5)  

Hot-melt extrusion, electrospinning, 3D printing, 

nanoparticle-loaded films, and supercritical fluid 

and spray-drying hybrid approaches are 

examples of modern ODF manufacturing 

techniques that go beyond solvent casting. Each 

of these techniques improves drug loading, 

personalization, or rapid dissolution while 

presenting unique scale-up and stability trade-

offs.(6)  

New and emerging ODF manufacturing 

techniques  

Electrospinning / Nanofiber films   

Creates ultrafine fibrous mats with a large surface 

area for improved bioavailability and extremely 

quick breakdown. Ideal for: low-dose APIs and 

formulations with quick onset. (7)  

 3D printing (inkjet, fused deposition, semi-

solid extrusion)   

Allows for complex geometries for controlled 

release, multilayer films (which separate 

incompatible actives), and customized dosing. 

Ideal for: customized medicine and hospital 

pharmacy. (8)  

Spray drying and supercritical fluid assisted 

methods   

Create amorphous dispersions or nanoparticles, 

which can be cast or laminated into films using 

more environmentally friendly solvent profiles. 

Ideal for: producing nanoparticles and solvent-

sensitive procedures. (9)  
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The three most popular emerging ODF 

manufacturing techniques electrospinning, 3D 

printing, and spray-drying/supercritical-fluid 

methods offer complementary strengths: 

amorphous/nanoparticle generation with greener 

solvent options (spray-drying/SCF), precise 

personalization and multilayer architectures (3D 

printing), and ultra-rapid dissolution and high 

surface area (electrospinning). Although scale-

up and uniformity control remain major 

challenges, electrospinning produces ultrafine 

nanofibrous mats with very high surface area that 

enable ultra-rapid dissolution and improved 

bioavailability, making it particularly appealing 

for low-dose, fast-onset APIs. Recent work 

investigates hybridizing electro spun fibres with 

additive manufacturing to boost mechanical 

strength and functional layering (10)   

Hospital pharmacies and personalized medicine 

can benefit greatly from 3D printing (inkjet, 

fused deposition, semi-solid extrusion), which 

allows for customized dosing, multilayer films 

that separate incompatible actives, and complex 

geometries for controlled or staged release. 

However, current bottlenecks include 

throughput, rheological formulation control, and 

regulatory validation; process parameters like 

drying time and layer thickness directly affect 

moisture content, disintegration time, and 

mechanical properties of printed ODFs. (11) 

Spray-drying and supercritical fluid (SCF) 

assisted techniques transform drug-polymer 

solutions into amorphous dispersions or 

nanoparticles that can be cast or laminated into 

films, providing improved solubility for poorly 

soluble APIs and the potential for greener solvent 

profiles (e.g., supercritical CO₂). These 

techniques are well suited to solvent-sensitive 

processes and nanoparticle generation, but they 

necessitate the purchase of specialized 

equipment and strict process control. (12)   

When combined, these technologies suggest 

hybrid manufacturing strategies to address 

complex formulation goals like delivering 

peptides, proteins, or oligonucleotides in ODFs 

while balancing scalability, regulatory readiness, 

and patient-centric attributes (taste masking, 

handling, stability). For instance, combining 

electrospun nanofibers for rapid disintegration 

with 3D-printed multilayer architectures for dose 

personalization and spray-dried nanoparticles for 

solubility enhancement.(13) Strong in-process 

controls, non-destructive quality testing (like 

NIR), and excipient compatibility studies should 

be given top priority by Indian inventors and 

hospital formulators in order to expedite the 

transition from lab-scale demonstrations to 

clinically beneficial, patient-friendly ODF 

products.(14)  

 

Anatomy of oral cavity  

The mouth cavity's anatomy and structure are 

examined to comprehend the setting in which 

medications are administered. The oral mucosa 

prevents first pass metabolism and permits direct 

medication entry to the systemic circulation. 

With a few minor variations in keratinization and 

the lubricating and protecting mucus that covers 

its surface, the oral cavity's epithelium is fairly 

comparable to that of the skin 3. The oral mucosa 

is 4–1000 times more permeable than the skin. 

The oral cavity is separated into two areas: the 

floor of the mouth, the tonsils, the hard and soft 

palates, and the outer oral vestibule, which is 

surrounded by the lips and cheeks. For many 

years, oral medication delivery has been the most 

popular method of administration for systemic 

drug delivery through a variety of Fast dissolving 

drug delivery (FDDS) The fast dissolving drug 

delivery system, also called fast dissolving or fast 

disintegrating films for oral drug delivery, was 

developed in the late 1970s as an alternative to 

tablets, capsules, syrups, and other formulations 

for pediatric and elderly patients who have 

trouble swallowing traditional solid dosage 

forms. It combines the benefits of both 

conventional tablet and liquid formulation.(16) 

FDDS is simple to use and improves patient 

compliance in old, young, mentally retarded, 

sick, and recalcitrant patients. The solid dosage 

forms used in this distribution method dissolve in 

the oral cavity in a matter of seconds without the 

need for water. The solid dosage forms used in 

this distribution method dissolve in the oral 

cavity in a matter of seconds without the need for 

comprises of a very thin oral strip that is applied 

to the patient's tongue or any other oral mucosal 

tissue and is immediately moistened by saliva. 

The film quickly hydrates at the application 

spot.(17) water. The delivery method 
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pharmaceutical products in various dose 

forms.(15) 

 

 

water. The delivery method pharmaceutical 

products in various dose forms.(15)  

  

   Fig 1: Anatomy of oral cavity 

Oral dispersible films 

Oral Dispersible Films (ODFs) are thin, flexible, 

polymer-based dosage forms that are applied to 

the tongue or buccal mucosa. There, they quickly 

dissolve in saliva without the need for water, 

releasing the medication for absorption through 

the gastrointestinal tract or oral cavity.(18)  

 

Thin dosage type that resembles a strip quickly 

breaks down in saliva Water is not needed for 

administration increases patient compliance, 

particularly for dysphagic, elderly, and paediatric 

patients.(19) 

 
  

Fig 2: ORAL DISPERSIBLE FILMS  

Advantages of oral dispersible films 

The film administered sublingually and buccally 

deliver the drug with strong potential to improve 

the onset of action, lower the dose, and enhance 

the efficacy and safety profile of the medicament. 

Compared to liquid formulations, oral film 

allows for better dosage precision because each 

strip is made to contain the exact amount of 

medication. Oral film ensures more exact 

delivery of medications. Oral film can promote 

compliance due to the intuitive nature of dose 

form and its inherent ease of administration. 

These qualities are particularly helpful for 

patients with neurological diseases, children, and 

the elderly, where accurate and thorough dosing 

might be challenging. Oral films capacity to 

dissolve swiftly without the need for water 

provides an alternative to individuals with 

dysphasia and to patients suffering from nausea, 

such as those patients receiving 

chemotherapy(20)  

  

Disadvantages of oral dispersible films  

The amount of medication that can be included 

in each unit dose of oral disintegrating films is 

limited. For lyophilized dosage forms, the drug 

dose must generally be less than 400 mg for 

insoluble medications and less than 60 mg for 

soluble drugs. Also, due to the nature of quick 

dissolving oral films, special packaging is needed 

for products that are fragile, which may add to 

the cost. Dose consistency is an issue. It draws 

moisture from atmosphere. For the stability and 

safety of the product, appropriate packaging is 

needed. (20)  
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Limitations of oral dispersible films  

Low drug -loading capacity: Only a modest 

amount of medication (typically ≤ 30 mg) can be 

included into oral dispersible films. Therefore, 

they are not suitable for high-dose 

medications.(21) Taste masking challenges: 

Patient compliance may be hampered by the 

film's failure to fully cover up an unpleasant taste 

or bitterness of drugs because it dissolves directly 

in the oral cavity.(22) Moisture sensitivity: Due 

to their great sensitivity to moisture and 

humidity, ODFs may lose their mechanical 

strength, get sticky, and become less stable while 

being stored. (23) Limited applicability to 

medicines with poor solubility: Drugs with poor 

water solubility may show uneven distribution in 

the film and erratic dissolving behaviour.(24)  

Formulation Techniques 

One among the pharmaceutical technique known 

as "solid dispersion" involves dispersing a 

medicine that is poorly soluble in water in a solid 

carrier to increase its solubility and 

bioavailability. Particle size reduction, increased 

wettability, and the drug's transformation into an 

amorphous state which dissolves more quickly 

than crystalline forms are the primary 

mechanisms of action. (25)  

Mechanisms of solubility enhancement   

Solid dispersion increases solubility through a 

number of interrelated mechanisms that 

influence the drug's physical state and interaction 

with the carrier. First, particle size is reduced 

because the medicine is disseminated at the 

molecular or colloidal level within the carrier, 

thereby increasing the surface area accessible for 

disintegration. (26) Second, the carrier's 

hydrophilic character increases wettability, 

allowing water molecules to more easily 

penetrate and dissolve the drug particles. Third, 

many solid dispersions transform the substance 

from crystalline to amorphous state. Because 

amorphous pharmaceuticals have greater free 

energy and lack a solid lattice structure, they 

disintegrate faster than their crystalline 

counterparts. (27) Furthermore, the production of 

solid solutions in which drug molecules are 

molecularly scattered within the polymer matrix 

results in a homogeneous system that promotes 

uniform and rapid dissolution. In some 

circumstances, eutectic mixes develop when the 

medication and carrier crystallize together, 

resulting in fine dispersions that dissolve more 

efficiently. These mechanisms particle size 

reduction, enhanced wettability, amorphization, 

solid solution formation, and eutectic mixture 

development synergistically improve the 

solubility and bioavailability of weakly water-

soluble medicines. (28)  

Solid dispersion preparation 

techniques  

The fusion (melting) method  

It is a popular approach for creating solid 

dispersions, notably for increasing the solubility 

and dissolution rate of weakly water-soluble 

medicines. The medication is closely combined 

with a hydrophilic polymer, such as PEG, PVP, 

or poloxamers. The combination is heated until 

both components melt, resulting in a uniform 

melted mass. When cooled, this mass solidifies 

as an amorphous dispersion with the drug 

molecules scattered throughout the polymer 

matrix. The drug's amorphous state is 

thermodynamically less stable than its crystalline 

form, but it provides a considerable advantage: 

improved solubility and bioavailability due to 

increased molecular mobility and lower lattice 

energy barriers. (29)  

This approach is especially useful for thermally 

stable pharmaceuticals, which can resist the 

heating process without degradation. Common 

carriers employed in this approach include PEG 

4000 and Poloxamer 188, which not only aid in 

solubilization but also act as stabilizers to prevent 

the medication from recrystallizing during 

storage. Overall, the fusion method is a simple, 

cost-effective, and efficient approach to increase 

optimization and assure uniform dispersion.(30)  

Solvent Evaporation Method  

Another typical process for creating solid 

dispersions is solvent evaporation, which is 

particularly beneficial when working with heat-

sensitive medicines. In this process, the 

medication and an appropriate polymer are first 

dissolved in a volatile solvent to generate a 

homogeneous solution. Once dissolved, the 

solvent is carefully evaporated, leaving behind a 

solid matrix with the medication spread 

throughout the polymer. (31) This solid 

dispersion increases the dissolving rate of poorly 
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soluble medicines by lowering crystallinity and 

boosting wettability. One of the main advantages 

of this technology is that it does not require high 

temperatures, making it excellent for heat-

sensitive pharmaceuticals that may degrade 

during melting operations. (30) 

However, one significant drawback is the 

likelihood of residual solvent remaining in the 

end product, which can cause safety and 

regulatory issues if not carefully eliminated. 

Thus, while solvent evaporation is a diverse and 

effective method of improving medication 

solubility, careful solvent removal is required to 

assure product quality and patient safety. (32)   

 Formulation Aspects for Oral Dissolving 

Films  

Active Pharmaceutical Ingredient  

Active Pharmaceutical Ingredient: ODFs can 

contain a variety of pharmacological classes, 

including antihistamines, antidiarrheals, 

antidepressants, vasodilators, anti-asthmatics, 

and anti-emetics. Dimenhydrinate can also be 

used in ODFs to disguise the taste. ODFs 

frequently contain salbutamol sulfate, rizatriptan 

benzoate, verapamil, ondansetron, 

dexamethasone, rofecoxib, cetirizine, 

pilocarpine, tianeptine sodium, indomethacin, 

and other medications. (33)  

Film Forming Polymer  

Water-soluble polymers are employed as film 

formers because they provide fast disintegration, 

a pleasant mouthfeel, and mechanical strength to 

the films. The strength of the strip is determined 

by the type of polymer and the amount used in 

the formulations. A variety of polymers are 

available for film creation, the most common of 

which are pullulan, gelatin, and 

hypromellose.(34) Water-soluble polymers 

include pullulan, gelatin, guar gum, xanthan 

gum, hydroxyl propyl methyl cellulose (HPMC), 

modified starches, PVPK30, PVA, and HPMC 

E3/E5/E6/E15. 

 Ideal properties of the polymers used in the oral 

film: Polymers should be nontoxic, non- irritant 

and non-bitter. Polymers should be tasteless. It 

should be devoid of leachable impurities. It 

should be inexpensive and readily available. It 

should not be an obstacle in the disintegration 

time. It should have good wetting and 

spreadibility property . It should exhibit 

sufficient peel, shear and tensile strength(35)  

Hydrophilic polymers  

The successful development of an ODF is a 

function of justified selection and concentration 

of polymers as the mechanical strength of films 

is strongly associated with these factors. They 

can be used either alone or in combination with 

other polymers to modify film properties. The 

concentration of used polymers is also important 

factor while developing an ODF. The integrity of 

fast dissolving oral films is dependent upon 

careful selection of polymer nature and 

concentration. Generally, polymer concentration 

used in preparing ODFs is aroun4d 5% w/w of 

total weight of dry thin strip, however, it can be 

increased up to 60– 65% w/w in order to attain 

the film of desired attributes and characteristics. 

Polymer used as a film forming agent in 

formulation of thin strips should possess certain 

properties. In recent era, both natural and 

artificial polymers are used for developing ODF 

formulation. Polymer used as a film forming 

agent in formulation of thin strips should possess 

certain properties. In recent era, both natural and 

artificial polymers are used for developing ODF 

formulation.(36) Different polymers are used to 

alter the various properties of films. Pullulan has 

improved solubility in addition to its flexibility-

enhancing properties, and films containing 

pullulan have great tensile strength and stability 

over a wide temperature range. The molecular 

weights of gelatins affect the qualities of 

manufactured films, and employing polymers 

with a higher average molecular weight results in 

a more pleasing film. Chitosan combined with 

high methoxy pectin (HMP) or low methoxy 

pectin (LMP) produces high-quality strips. 

Because of their hydrophilic character, films 

made from cellulose-derived polymers such as 

hydroxypropyl methylcellulose (HPMC), 

hydroxypropyl cellulose (HPC), methyl cellulose 

(MC), and carboxymethyl cellulose (CMC) have 

a lower water vapor barrier Polyethylene glycol 

(PEG) also has a good film forming properties 

either alone or in combination with other 

polymer.(37). 

Plasticizers   

In general, adding plasticizer to formulations 

improves mechanical qualities including tensile 
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strength and % elongation. Plasticizer 

concentrations commonly vary between 0% and 

20% w/w. Examples of plasticizers include PEG, 

glycerol, diethyl phthalate, triethyl citrate, 

tributyl citrate, and etc. (42)  

Sweetening Agent   

Sweeteners have become an important part of the 

food products as well as pharmaceutical products 

intended to be disintegrated or dissolved in the 

oral cavity. Natural sweeteners as well as 

artificial sweeteners are used to improve the 

palatability of the mouth dissolving 

formulations. Some suitable sweeteners include: 

Water soluble natural sweetener: xylose, ribose, 

glucose, sucrose, maltose, stevioside etc. Water 

soluble artificial sweetener: sodium or calcium 

saccharin salts, acesulfame-K etc. Dipeptide 

based sweetener: aspartame(43)  

 

Drug/Film Polymer(s)  Key Findings 

Triclosan  HPMC (Methocel 

E3, E5, E15 Premium 

LV) 

Methocel E15 Premium LV produced films with 

appropriate properties. 

Famotidine HPMC + PEG Desired physico-chemical properties achieved. 

Piroxicam Maltodextrins 

(MDX) + low dose 

dextrose 

Enabled incorporation of water-insoluble drug into 

fast dissolving films. 

Nebivolol HCl HPMC, Pullulan, 

PVP 

Polymer concentration strongly influenced 

mechanical properties and drug release. 

Chlorhexidine Alginate, HPMC, 

Chitosan 

Mono- and double-layered buccoadhesive films 

showed improved controlled drug release. 

Granisetron 

HCl 

Pullulan + HPMC Pullulan (40–45%) gave poor film properties; HPMC 

up to 40% made films hard to peel; >50% HPMC 

increased stickiness and drug release. (41)                                                       
 

Table No:2 Formulation of model ODF details 

Saliva Stimulating Agent   

Salivary stimulants are often acidic in nature, 

boosting the production of saliva in the buccal 

cavity and so accelerating the disintegration of 

ODFs. Some regularly used saliva stimulating 

substances are citric acid, malic acid, tartaric 

acid, ascorbic acid, and lactic acid. (44)  

Surfactant   

Surfactants are utilized as solubilizing, wetting, 

or dispersing agents, which dissolves the film in 

seconds and releases the active substance 

immediately. Surfactants also enhance the 

solubility of poorly soluble medicines in rapidly 

dissolving buccal films. Examples include 

Polaxamer 407, sodium lauryl sulfate, 

benzalkonium chloride, benzthonium chloride, 

and tweens and spans etc(45)  

 

 

Flavour   

Flavours are required to disguise the bitter or 

unpleasant taste of the inserted medicine. The 

amount of flavor varies on its type and strength. 

Any US-FDA authorized flavor can be utilized, 

such as sweet, sour, or mint flavor. One study 

found that mint, licorice, and sucralose 

combination flavors effectively disguise the 

bitter taste of diclofenac sodium. Electronic 

tongues are used to distinguish between the 

effects of various taste masking agents 

(TMAs)(46)  

Colouring Agent   

Pigments such as titanium dioxide or FD&C 

approved coloring additives are incorporated (not 

exceeding concentration levels of 1%w/w) in 

oral strips when part of the formulation 

ingredients or medications are present in 

insoluble or suspension form. (47)  
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Methods of preparation  

Solvent Casting Method   

It is a very old filmmaking approach. In this 

approach, the medicine is dissolved or suspended 

in a solution including polymers, plasticizers, 

and other excipients that have been dissolved in 

a volatile solvent such as ethanol or water. It is 

referred to as film dope; it is then cast in a petri 

plate and processed through drying equipment 

such as an oven to eliminate all volatile solvents. 

The dry film is then die-cut into strips and placed 

in sealed, atmospherically resistant pouches. This 

method is suitable for films containing heat-

sensitive drugs/API since the temperature 

required to remove the volatile solvents is 

considerably low than the hot melt extrusion 

method. (48)  

Solvent casting is the most common method for 

preparing ODFs using water-soluble excipients, 

polymers, and drugs dissolved in de-ionized 

water; as a result, a homogeneous mixture is 

formed by applying high shear forces generated 

by a shear processor. The prepared solution is 

then put onto a petri plate and allowed to dry at a 

high temperature to produce high-quality films. 

An orodispersible film of tianeptine sodium was 

successfully made utilizing the solvent casting 

approach with various grades of Lycoat and 

HPMC.(49) Using the solvent casting approach, 

the film-forming polymer is typically immersed 

in a suitable solvent overnight. Before finalizing 

a formulation, the drug's compatibility with the 

solvent and other excipients is considered. Air 

bubbles trapped during formulation can interfere 

with the homogeneity of produced films. Thus, 

the mixture is deaerated using a vacuum pump. 

Mosapride's orodispersible film formulation was 

also successfully created utilizing the solvent 

casting approach. Viscosity of the solution to be 

poured is an important consideration in the 

casting procedure. Pullulan concentrations 

ranging from 2% to 8% produce low viscosity 

solutions that allow for facile film casting. Fast 

dissolving films of anastrozole were also 

successfully made using the solvent casting 

approach with HPMC (E5) and polyvinyl alcohol 

(PVA).(50)  

                           Fig no 3: Description of Solvent casting method  Advantages 

Thickness homogeneity and clarity are superior 

to extrusion The film has a nice gloss and is 

devoid of flaws such as die lines.  Film has more 

flexibility and improved physical qualities. The 

optimum finished film thickness is typically 12-

100 μm, but different thicknesses can be used to 

fulfill API loading and dissolving 

requirements..(51)  

Disadvantages  

The polymer should be soluble in a volatile 

solvent or water. A stable solution with a 

tolerable minimum solid content and viscosity 

must be formed. It must be feasible to form a 

homogeneous film and then release from the 

casting support. (52)  
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Solvent casting method  

 

Component 

 

Function 

Typical 

Quantity 

Range 

Example 

(Etoricoxib 

ODF) 

Selective COX-2 inhibitor (Celecoxib 

or Etoricoxib)  

Active 

pharmaceutical 

ingredient (API)  

10–40 mg per 

film (dose 

depends on  

potency)  

20 mg  

Film-forming polymer (HPMC E5,  

PVP K30, or Xanthan gum)  

Provides 

 structure and 

flexibility  

2–4 % w/v  3 g HPMC E5  

Plasticizer (PEG 400 or Glycerol)  Improves flexibility 

and prevents  

brittleness  

0.5–1.5 % w/v  1 mL PEG 400  

Super disintegrant  (Plantago ovata,  

Crospovidone,  or  

Sodium starch glycolate)  

Accelerates 

disintegration  

0.5–1 % w/v  0.8 g  

Plantago ovata  

Surfactant  (Tween 80  or  

Poloxamer 188)  

Enhances 

 wetting and 

dispersion  

0.1–0.3 % w/v  0.2 mL  

Tween 80  

Sweetener (Sucralose or Mannitol)  Taste masking  1–2 % w/v  1.5 g Sucralose  

Flavoring  agent  (Peppermint  or  

Strawberry flavor)  

Improves  

palatability  

0.1–0.2 % w/v  0.15 mL  

Peppermint  

Solvent  system  

(Water + Ethanol or Methanol)  

Dissolves  all  

components  

q.s. to 100 mL  100 mL total  

                                 Table No:3 Solvent casting method formulation details (55)    

  

Semisolid Casting Method  

When using acid-insoluble polymers, the 

semisolid casting process is typically employed. 

This method involves making a solution of a 

water-soluble film-forming polymer and pouring 

it into an acid-insoluble polymer solution 

generated in sodium or ammonium hydroxide. 

Plasticizer is then added to create the gel mass. 

The amount of plasticizer supplied has an impact 

on the gel mass's characteristics. After that, heat-

controlled rollers or drums are used to cast the gel 

mixture into film or ribbons. The film-forming 

polymer to acid-insoluble polymer ratio should 

be 1:Four. This technique produces films with a 

thickness of roughly 0.0150.05 inches. (56)  

Hot Melt Extrusion  

This technique uses a heating procedure to shape 

polymer into a film. The extruder first fills the 

hopper with the drug polymer combination, 

which it then moves, mixes, and melts. The melt 

is given the necessary shape by a die. With this 

approach, the drug polymer mixture has a shorter 

residence time (less than two minutes) and a 

lower temperature. This process can run 

continuously with minimal product waste and 

does not require organic solvents. Operating 

parameters can be controlled efficiently using 

this way. (57)  
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Fig 5: HOT MELT EXTRUDER. 

  

Solid Dispersion Extrusion: The term "solid 

dispersion" describes the solid-state dispersion of 

active substances in an inert carrier when 

amorphous hydrophilic polymers are present. 

The medicine is first dissolved in an appropriate 

liquid solvent. This solution is then added to a 

polyethylene glycol melt at a temperature lower 

than 700C without the liquid solvent being 

removed. Finally, the solid dispersions are 

shaped by passing them through dies. Take 

precautions when making solid dispersions. The 

polymeric form of drug precipitated in the solid 

dispersions may be impacted by the liquid 

solvent utilized, and the chosen solvent or 

dissolved drug may not be miscible with the melt 

of polyethylene glycol. (58)  

Rolling method:  

In the rolling procedure, a pre-mix is made before 

the active medication is added and the film is 

ready. Film-forming polymer, polar solvent, 

plasticizer, and other excipients are included in  

the pre-mix batch; the medicine is added to the 

master batch. To ensure uniformity, the master 

batch and premix of the necessary quantity are 

pumped into different containers, and the 

medicine is then blended with the master pre-mix 

for a predetermined amount of time. After that, 

the mixture is delivered to the roller; the metering 

roller applies the mixture to the roller while 

controlling its thickness. The support roller forms 

the film and carries it away. The second metering 

pump feeds a predetermined amount of matrix 

into the pan. The film thickness was determined 

by the metering roller. Finally, the support roller 

forms the film on the substrate and carries it 

away. Avoiding the presence of outside air during 

the drying process is preferable since the created 

film is moist and is subsequently dried utilizing 

controlled bottom drying. Following drying, the 

film is cut into various forms and sizes as 

needed.(59)  

 

 

Fig 4: Solvent Casting Method. 
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Fig 6: Rolling Method.  
  

RECENT MANUFACTURING 

TECHNOLOGIES  

XGel  

Vegetarians tend to choose this kind of film 

because it doesn't use animal sources. They have 

intestinal qualities and are employed to cover up 

the taste, color, and layer.API is also included. 

They can be used to create any type of oral dose 

form because they are soluble in water. It can be 

made in a variety of sizes and shapes. It's a great 

way to administer the medications. (60)  

Soluleaves   

Soluleaves are added to flavor-releasing products 

including vitamins, confections, and fresheners. 

This technology is utilized in a variety of ODF 

products to effectively and pleasantly transport 

the pharmaceutical active ingredient to the oral 

cavity. When the film comes into contact with 

saliva, the soluleaves are designed to dissolve 

rapidly, releasing the API. Soluleaves are hence 

ideal for oral administration and wide-ranging 

release. This technique is frequently appropriate 

for elderly and pediatric patients who have 

trouble swallowing tablets and capsules. 

Wafertab   

One method for loading a medication into films 

for topical or oral administration is the wafer tab. 

API additives are added to the film after casting. 

This technology allows the medicine to dissolve 

and release quickly when it comes into contact 

with saliva in this system where the drug is in the 

form of an ingestible filmstrip. Additionally, 

wafertab is used to create and enhance flavor. 

The medication can be weighed and added to the 

pre-made film to aid increase the product's 

stability and avoid moisture and heat. Wafertab 

contributes to increased opportunities for drug 

discovery. Wafertabs come in a variety of sizes 

and forms and it helps in quick release of drugs 

and also the patients who can’t swallow easily 

(61)  

Foamburst   

Their new potency was accepted in 2004 on the 

month of September. wherein foamed film 

capsules are made. An alternative to Soluleaves 

is foam burst. During the production process, 

gases are blown into the film, filling in its empty 

space and creating a honeycombed structure. 

Because to the honeycombed structure, which is 

constructed softly, the capsule dissolves fast and 

causes a melt-in-your-mouth sensation.(62) 

Micap  

In order to combine its microencapsulation 

facility with Bio Progress water soluble film, 

Micap struck a bond in 2004. They are a 

bioscience company that uses a single cell 

organism to create a natural micro capsule for the 

food, pharmaceutical, and agrochemical 

industries utilizing a patented micro-

encapsulation technology. (63)  
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Packaging of orally disintegrating films 

Packaging Option Description Special Considerations 

Foil paper/plastic 

pouches  

Basic protective covering Suitable for general use 

Single pouches Individual unit packaging Convenient for single-dose 

administration 

Aluminium 

pouches  

Strong protective material Provides enhanced barrier against 

external factors 

Blister packaging  Contains several units Easy dispensing and unit protection 

Barrier films  High moisture resistance Most frequently used for moisture-

sensitive medications 

Primary closing 

bag 

Provides space for logos, codes, 

directions, and information 

Developed using Labtec GmbH’s 

rapid film technology 

Laminating method Production technique for films Ensures stability and uniformity 

Cost comparison Packaging cost Similar to that of tablets. (64)                                                            

Table No:4 Packaging of orally disintegrating films 

  

Evaluation of oral dispersible films   

Physical characterization  

Physical characterization can be carried out by 

visual inspection for characteristics such as 

colour, brittleness, peeling ability, transparency, 

surface smoothness, tack property and film 

forming capacity(65)  

Film thickness  

The film thickness can be measured by 

micrometre screw gauge (Mitutoyo, Japan) at 5 

different locations and the average value was 

calculated. This is essential to determine 

uniformity in the film thickness which is 

subsequently related to the accuracy of dose in 

the film(66)  

Weight variation   

For weight variation three films (3 x 3 cm) of 

every formulation were weighed individually 

using Analytical balance ((Mettler, AJ150, 

Greifensee, Switzerland), then average weight 

was calculated(67)  

Tensile strength  

Tensile strength is the maximum stress applied to 

a point at which the film specimen breaks [35].  

Tensile strength of the films (3x3 cm) was 

measured using texture analyser (Shimadzu EZ-

SX, Japan). Tensile strength is calculated by the 

applied load at rupture divided by the cross-

sectional area of the film as given by the equation 

below.   

Tensile strength = Load failure Film thickness x 

film width(68)  

Surface pH   

One film (3x3 cm) of each formulation was 

transferred into a petri dish and moistened with 1 

ml of distilled water and kept for 1 h. The surface 

pH was measured by bringing the electrode of the 

pH meter (Mettler Toledo, Greifensee, 

Switzerland) in contact with the surface of the 

film and allowing it to equilibrate for 1 min (69)  

Drug content uniformity  

Three films (3×3cm) were transferred into 

separate graduated flasks containing 100 ml of 

phosphate buffer pH 6.5 and stirred for 2 hours. 

The contents were filtered, suitably diluted and 

analysed spectrophotometrically at 362 nm(70)  

Disintegration  

Disintegration was determined by placing an 

ODF onto a petri dish and 0.2 ml water was 

placed on the film. Time taken to break the film 

was measured as the disintegration time. Test was 

carried out in triplicate for optimised formulation 

(71) 

 Folding endurance  

The folding endurance is expressed as the 

number of folds required to break the specimen 

or to develop visible cracks. This gives the 

indication of brittleness of the film. A strip of 3x 

3 cm was subjected to this test by folding the film 

repeatedly at the same plane for several times 

ca://s/?q=Oral_thin_film_packaging_options
ca://s/?q=Foil_paper_or_plastic_pouches_for_oral_films
ca://s/?q=Foil_paper_or_plastic_pouches_for_oral_films
ca://s/?q=Single_pouches_for_oral_films
ca://s/?q=Aluminum_pouches_for_oral_films
ca://s/?q=Aluminum_pouches_for_oral_films
ca://s/?q=Blister_packaging_for_oral_films
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until a visible crack was observed, and the values 

were reported(72)  

Stability studies  

Optimised batch of Meloxicam-ODF was packed 

in aluminium pouch and sealed. The package was 

then stored at (40 °C ± 2 °C/ 75% RH ± 5% RH) 

condition for a period of 3 months. Films were 

evaluated for tensile strength, % elongation and 

drug content(73)  

Moisture content: Determined by expose to the 

environment with a relative humidity 75% at 

room temperature for 72h. Percentage moisture 

uptake is calculated as % weight gain of the 

films. 

 

New Aspects Technologies 

Aspect Details 

Manufacturing 

advances 

3D printing and hot-melt extrusion enable precision dosing, multilayer 

designs, and combination therapies. 

Nanotechnology 

integration 

Improves solubility and bioavailability, allowing delivery of complex 

biologics, peptides, and nucleic acids. 

Personalized 

medicine  

Patient-specific formulations at point of care enhance compliance and 

therapeutic outcomes. 

Patient-centric 

benefits  

Especially useful for pediatric and elderly populations; taste masking, flavor 

customization, and flexible packaging improve acceptance. 

Clinical applications  Local treatments for oral disorders and systemic medicines like fast-acting 

analgesics and anti-inflammatory drugs. 

Regulatory progress  Standardized evaluation criteria are being established, accelerating 

commercialization and adoption. 

Challenges Drug load restrictions, stability issues, and high cost of advanced 

technologies. 

Future outlook Expected to evolve from niche dosage forms into mainstream 

pharmaceutical platforms, driving patient-friendly innovation. .(73)(74) 

(75)(76)                                    

Table No:5 New Aspects Technologies in ODT Films   

Case studies of reviewed oral 

dispersible films  

The Pharma Excipients Review emphasizes the 

potential of nanoparticle-loaded oral dispersible 

films (ODFs) to improve drug absorption. It 

includes case studies on multilayer 3D-printed 

films designed to separate incompatible drugs, as 

well as clinical trials and marketed ODF products 

such as ondansetron films for nausea. Similarly, 

the International Journal of Research and Review 

discusses case studies of ODFs delivering anti-

ulcer, anti-asthmatic, antihistamine, and 

analgesic drugs, including detailed insights into 

manufacturing methods such as solvent casting, 

hot melt extrusion, and roll casting, emphasizing 

scalability, patient compliance, and rapid onset of 

action.(77) To supplement these findings, the 

PMC Pharmaceutics Review investigates taste-

masked ODFs tailored for pediatric and geriatric 

patients, examining functional excipients that 

enable permeation of proteins, peptides, and 

oligonucleotides, and noting the growing 

importance of personalized ODFs tailored to 

individual patient needs.(78)  

Future prospects of oral dispersible 

films 

Oral dispersible films will progress from simple 

solvent-cast strips to multifunctional, patient-

centric platforms that offer quick onset, 

individualized dosage, and increased payloads.  

3D printing allows for on-demand, personalized 

films and multilayer architectures that isolate 

incompatible actives and modify release patterns, 

making hospital-based tailoring possible. Hot-

melt extrusion (HME) combined with continuous 

lamination provides a solvent-free, industrially 

scalable method for producing homogeneous 

films and incorporating solid dispersions of 

poorly soluble APIs. (79)  

Electrospun nanofiber films and nanoparticle-

loaded films will provide ultra-fast disintegration 

and increased bioavailability for low-dose and  
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Study (year)  Drug & objective  Manufacturing method  Key outcome (one line)  

Celecoxib  

(2019)  

Improve oral 

bioavailability of 

poorly soluble  

celecoxib  

Nanocrystalline solid 

dispersion (wet media 

milling + lyophilization)  

3.1× AUC increase; stable 

nanocrystals ~150 nm.  

Sildenafil  

(electro spun)  

Fast-dissolving 

paediatric ODF  

Electrospinning  

(pullulan, water solvent)  

Nanofiber  ODFs 

disintegrated in seconds; 

high surface area → rapid 

dissolution.  

Sildenafil  

(clinical, 2018)  

Compare  ODF  vs  

tablet PK/tolerability  

Oro-dispersible  film  

(commercial ODF)  

Faster early absorption and 

higher AUC₆₀; improved 

tolerability.  

Ondansetron  

(multiple)  

Rapid  antiemetic  

onset  

Solvent  casting  with  

HPMC  +  super  

disintegrants  

Disintegration <30 s; 

comparable or faster 

release vs marketed 

product.  

Levocetirizine  

(2017)  

Taste-masked 

paediatric ODF  

Solvent  casting  

(pullulan/HPMC variants)  

Disintegration ~20–30 s; 

>95% release in 10 min; 

stable at 40°C/75% RH  

(short term).  

                                                   Table No:6 Case studies of oral dispersible films 

 
poorly soluble medications; both technologies 

also safeguard labile compounds.  

Advances in supercritical fluid and spray-

drying hybrid technologies will give more 

environmentally friendly ways to produce 

amorphous dispersions and nanoparticles that 

can be incorporated into films. 

To extend ODFs to peptides, oligonucleotides, 

and high-molecular-weight polar medicines, it 

is critical to develop functional excipients such 

as permeation enhancers, stabilizing polymers, 

and taste masking agents.(80)  

The pharmaceutical industry has achieved 

significant advances in oral medication delivery 

technology. The market has evolved 

significantly from traditional tablets/capsules to 

new quick disintegrating and rapidly acting 

tablets/films.  

Various drawbacks, such as decreased 

bioavailability of oral solid medications, the 

hassle of delivering injections, and imprecise 

dosing by liquid formulations, have shifted 

pharmaceutical companies' focus to developing 

novel oral dosage forms that address these 

limitations (81).  

Fast dissolving oral thin films are intended to 

address the majority of these issues. The 

concept is not novel, and numerous over-the-

counter oral thin films are widely accessible.  

Prescription medications have been developed 

into oral thin films due to their high consumer 

acceptance and increasing demand for over-the-

counter oral film products.  

This growing area is attracting interest from 

both major and start-up pharmaceutical 

companies. There are no clinical trials related 

with the generic approval procedure. (84)  

Risks, limitations, and mitigation  

Stability: Amorphous and nanoforms can 

recrystallize; mitigate with polymeric 

stabilizers and ICH accelerated testing 

Scale-up: lab techniques (electrospinning, 3D 

printing) need process intensification; consider 

hybrid HME workflows. 

Regulatory: novel excipients and 

nanoparticle claims: require toxicology and 

clinical data engage regulators early and 

compile excipient safety dossiers. 
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CONCLUSION 

The incorporation of solid dispersion 

techniques into oral dispersible films (ODFs) 

for selective COX2 inhibitors marks a 

significant step forward in current 

pharmaceutics, bridging the gap between 

formulation science and patient-centered drug 

administration. Selective COX-2 inhibitors, 

such as celecoxib and etoricoxib, are clinically 

useful for their anti-inflammatory and analgesic 

characteristics, but their low water solubility 

and irregular bioavailability have long 

hampered successful treatment. Solid 

dispersion technology, which disperses the 

medicine in hydrophilic carriers, increases 

dissolution rates and keeps the drug 

supersaturated, enhancing absorption and 

therapeutic efficacy. When included into ODFs, 

this strategy not only ensures quick 

disintegration and dissolution in the oral cavity, 

but also provides a practical, non-invasive 

dosage form that caters to populations with 

swallowing issues, including paediatric , 

geriatric, and dysphagic patients.(88)  

To summarize, ODFs incorporating solid 

dispersion techniques provide a strong and 

adaptable platform for the administration of 

selective COX-2 inhibitors. They combine the 

pharmacokinetic benefits of increased 

solubility with the practical benefits of easy 

administration, opening the door for better 

therapeutic outcomes. With further research 

and technological improvement, this technique 

has enormous promise not only for COX-2 

inhibitors but also for a larger spectrum of 

poorly soluble medications, representing a 

critical step toward the future of tailored and 

accessible drug delivery.(89)  
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