
Review Not peer-reviewed version

Next-Generation Pharmaceuticals: The

Rise of Orodispersible Formulation

Technology for Male Sexual Health

Emmanuele A Jannini , Shivani Ohri Vignesh , Tarek Hassan *

Posted Date: 29 July 2024

doi: 10.20944/preprints202407.2273.v1

Keywords:  erectile dysfunction; bioequivalence; compliance; orodispersible films; privacy; sildenafil citrate 

Preprints.org is a free multidiscipline platform providing preprint service that

is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons

Attribution License which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

https://sciprofiles.com/profile/625165
https://sciprofiles.com/profile/3705809


 

Review 

Next-Generation Pharmaceuticals: The Rise of 

Orodispersible Formulation Technology for Male 

Sexual Health 

Emmanuele A Jannini 1, Shivani Ohri Vignesh 2 and Tarek Hassan 3,* 

1 Chair of Endocrinology and Medical Sexology (ENDOSEX), Department of Systems Medicine, University 

of Rome Tor Vergata, Rome, Italy 
2 Mylan Pharmaceuticals Pvt Ltd., a Viatris Company, India 
3 Viatris Inc., New York, USA 

* Correspondence: tarek.hassan@viatris.com; Tel.: +1-(347)-443-2850 

Abstract: Orodispersible film (ODF) is one of the novel formulations that have been currently made 

available that disintegrates rapidly in the mouth without the requisite for water and offer several 

benefits over conventional oral solid dosage formulations. This delivery system serves as a discreet 

and convenient mode of administration, especially in patients who have dysphagia, fluid restriction, 

being beneficial to pediatric, geriatric, and bedridden patients. A novel sildenafil ODF containing 

sildenafil citrate is formulated to be used in patients with erectile dysfunction (ED). This review 

discusses the advantages of ODF in improving compliance and satisfaction in these patients and 

describes the bioequivalence and stability studies of sildenafil ODF. This formulation offers unique 

benefit to patients with ED by improving their acceptance, compliance, and respecting their privacy. 

Moreover, the comparison of pharmacokinetic parameters between the sildenafil ODF administered 

with and without water and the conventional film-coated tablet were similar. It also demonstrated 

reliable performance that yielded a consistent product, meeting all specifications at release and after 

three weeks of storage under stressed conditions (60oC). Sildenafil ODF warrants improved ease of 

intake, taste, portability, storage, and compliance among ED patients, making it the potential most 

preferred formulation and drug of choice. 

Keywords: erectile dysfunction; bioequivalence; compliance; orodispersible films; privacy; 

sildenafil citrate 

 

1. Introduction 

Oral medications remain the most preferred and accustomed method of drug delivery owing to 

several advantages they offer, including convenience for self-administration and high patient 

compliance amongst others [1]. However, some patient groups, such as the geriatric, pediatric, 

individuals with Parkinson’s disease or Alzheimer’s disease, psychiatric conditions, and patients 

with dysphagia, often confront challenges in swallowing or chewing oral solid dosage forms [1-3].  

Thus, to overcome these issues, extensive efforts were taken to create novel oral drug delivery 

systems with the aim of providing drugs that could dissolve or disperse in the oral cavity and form 

solution or suspension without the requirement of water. These fast-dissolving oral drug delivery 

systems were first invented in the late 1970s and became prominent as oral mucosal dosage 

formulations. Currently, they are available in various forms, including adhesive tablets, gels, 

ointments, patches, and mouth-dissolving films for buccal delivery [4].  

These buccal drug delivery systems over time became a suitable alternative drug form for tablets 

or capsules. In addition, the oral cavity serves as an ideal route of administration due to its highly 

vascularized thin membranous structure. Apparently, the lower enzymatic activity in oral mucosa 

provides greater permeability and rapid absorption for several drugs, especially for those drugs with 
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low aqueous solubility. It also bypasses first-pass metabolism, potentiates higher systemic 

bioavailability of active pharmaceutical ingredients (API), and ensures a rapid onset of action [5].  

Oral disintegrating tablets (ODTs) are a type of oral solid dosage form intended to disintegrate 

swiftly within seconds of placement on the tongue without necessitating water or chewing [5, 6]. 

Orodispersible films (ODFs) are a drug delivery system that encompasses thin, flexible sheets 

manufactured with or without plasticizers that typically dissolve or disintegrate promptly, usually 

within seconds, when placed in the mouth. They are designed to be positioned in the buccal cavity 

either on the tongue or cheek and can be used to deliver a variety of medications, including 

prescription and non-prescription or over-the-counter drugs [5]. ODFs have been reported to resolve 

many issues associated with conventional oral dosage forms that include but are not limited to: (i) 

accelerate the time of drug release; (ii) prolong the duration of drug action; (iii) reduce the number of 

dose administrations; and (iv) maximize the efficacy of API [7]. Besides, this novel drug delivery 

system (film technology) offers an array of benefits during the pharmacokinetics and 

pharmacodynamic aspects of the drugs including: (i) improved absorption and metabolism; (ii) site-

specific action; (iii) lowering of side effects; and (iv) most significantly enhancing the drug’s 

bioavailability. ODFs also confer expeditious dissolution, pertinent drug loading capacities, and 

improved stability and durability of drug formulations. Moreover, they are non-toxic, bio-resorbable, 

and biodegradable. Further, as ODTs evolved, the ODFs achieved patient compliance by 

circumventing discomfort due to their user-friendly advantages. Thus, the ODFs provide immediate 

release and disintegration, rapid onset of action, disease-specific, target-specific drug action that 

causes instant and effective reduction of symptoms, relieves discomfort, and restores normal 

physiological function. These advantages have compelled patients to adhere to their therapy and 

complete the duration of treatment with resultant improved quality of life (Figure 1) [8-11]. 

 

Figure 1. Characteristics of orodispersible films and orodispersible tabletsNote: Modified and re-

represented from [6, 8, 12, 13]. 

Although there are several names employed to refer oral film dosage form like thin strip, oral 

thin film, oral film, orally dissolving film, quick dissolve film, melt-away film, and wafer, it is the 

officially named as ODF by European Medicines Agency, or, as soluble films by the United States 

Food and Drug Administration (U.S. FDA) [14]. As per European Pharmacopeia (Ph. Eur.), ODFs are 

delineated as sheets, either single or multilayered, composed of appropriate materials and are 

intended for rapid dispersion in the mouth. In fact, they instantaneously disintegrate/disperse in 

saliva to form a solution or suspension, thus facilitating rapid absorption and distribution of the drug 

into the blood circulation [5]. This review discusses the advantages of ODF in improving compliance 

and satisfaction in patients with erectile dysfunction (ED) and describes the bioequivalence and 

stability studies of sildenafil citrate ODF. 
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2. Search Strategy 

An online PubMed literature search was conducted to identify English language publications 

from inception to March 2024 using combinations of the terms erectile dysfunction, ED, 

phosphodiesterase type 5 inhibitor, phosphodiesterase 5 inhibitor, PDE5 inhibitor, sildenafil, 

vardenafil, tadalafil, avanafil, drug formulations, drug delivery, buccal mucosa, orally dispersible, 

orally disintegrating, orodispersible, ODT, ODF, oral dispersible formulations, novel drug delivery, 

innovative technologies, manufacturing methods, stability studies, stress test, bioequivalence, 

regulatory requirements. Other relevant articles were identified by manually reviewing the reference 

lists of selected articles.  

2.1. Orodispersible Dosage Forms 

Orodispersible dosage forms have a growing presence in the pharmaceutical market because 

their administration can improve the bioavailability of some drugs and their prescription can 

ameliorate patient adherence and/or compliance [15]. This novel approach has transformed the 

conventional drug delivery methodology for oral drugs. These modified dosage forms, oral films 

have replaced oral tablets as they have achieved altered drug release characteristics and faster 

disintegration. Also, conventional tablets may get easily broken down necessitating considerable 

packaging during handling, storage, and transit, while oral films are flexible, handy, and can be kept 

for long-term use [16]. 

An ideal fast dissolving delivery system is expected to possess the following properties: (i) 

optimal stability and transportability, (ii) uncomplicated handling and administration, (iii) no 

distinctive  packaging material or processing requirements, (iv) should not require water for 

application, and (v) exhibit acceptable palatability. In addition, the film should be thin and elegant in 

appearance, available in various size and shapes, unobstructive, adhere to the oral cavity easily, 

process fast disintegration without requiring water and release the drug rapidly. In addition, the 

suitable drug candidate must exhibit these ideal characteristics. The drug should have a pleasant 

taste, lesser and moderate molecular weight, excellent stability and solubility in water and saliva, 

remain partially unionized at the neutral pH of oral cavity and easily permeate through the oral 

mucosal tissue [4]. Tables 1 and 2 list the advantages and disadvantages of the ODF, respectively. 

Table 1. Advantages of ODF. 

 Convenient dosing 

 Requires no water 

 No risk of choking 

 Taste masking 

 Increased stability 

 Aids to incorporate drugs at reduced/low doses 

 Drugs incompatible with gastrointestinal tract (GIT) and with bioavailability 

issues can be formulated 

 Enhanced patient compliance 

 The drug shows better bioavailability as it by passes enterohepatic circulation  

 Exhibits site specific and localized action 

 Ensues rapid disintegration and dissolution owing to availability of large surface 

area in the oral cavity 

 Accurate dosing in comparison to liquid dosage forms 

 Films can be manufactured in varied shapes and sizes due to its thin, flexible, 

stable properties 

 Provides immediate drug effects and quick relief in emergency conditions 

Note: Modified and re-represented from [4, 6, 11-13, 17]. 

  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 29 July 2024                   doi:10.20944/preprints202407.2273.v1

https://doi.org/10.20944/preprints202407.2273.v1


 4 

 

Table 2. Disadvantages of ODF. 

 Does not allow incorporation of drugs at higher dose, as the ideal dose ranges 

between 1-30 mg 

 Those drugs that fail to ionize at oral pH, do not get absorbed through active 

diffusion cannot be incorporated as ODF 

 The hygroscopic nature of ODFs makes them vulnerable to deterioration  

 Technical limitations to achieve optimum thickness while casting the film 

 Technical challenge with achieving dose uniformity 

 Necessitates the provision of special equipment for packing and storage 

 Films requires moisture-protective packaging 

Note: Modified and re-represented from [6, 12, 13, 17]. 

The existence of many polymers and production technologies has made it easy to develop a 

diverse range of ODFs [11]. ODFs are manufactured in the form of a large sheet and cut according to 

the desired size and shape. The components of oral films can differ depending on the particular 

formulation and intended purpose [18]. They are developed for a wide range of drugs providing local 

action or systemic action. For local action, ODFs are used for toothaches, local anesthetic, cold sores, 

and oral ulcers. For systemic action, they are used for treating cough, sore throat, migraine, gastric 

disorders, central nervous system disorder, pain, and nausea, or for delivering vitamins or 

nutraceutics [6].   

However, there are common constituents typically found in oral film formulations, such as APIs, 

polymers, plasticizers, sweetening agents, flavoring agents, coloring agents, saliva stimulating 

agents, stabilizers, surfactants, and solvents. In the context of pharmaceutical ODF dosage form 

development, critical quality attributes (CQAs) comprise the physical, chemical, biological, or 

microbiological properties and characteristics that must fall within specified limits to ensure the 

desired quality of the product. These attributes can be influenced by essential material qualities, 

including the quality of the API and the physicochemical properties of excipients, as well as critical 

process parameters such as the order in which the raw materials are added, the sequence of 

introducing solutions during formulation, and the maintenance of appropriate temperature of water 

(Table 3) [19]  

Table 3. Standard composition and critical quality attributes of ODF. 

Contents Amount 

API 5-30% w/w 

Water soluble polymer  45% w/w 

Plasticizers  0-20% w/w 

Surfactants  q.s. 

Sweetening agents  3-6% w/w 

Saliva stimulating agents  2-6% w/w 

Fillers, colors, flavors  q.s. 

Quality Attributes for ODF  Specifications 

Physical attributes   

 Size  

Length, width, and thickness allow the film to be 

convenient for placement on the surface of the tongue. 

The size of the film is 1 cm × 1 cm, and the thickness is 

100 µm. 

 Mechanical characteristics 
High tensile strength, high elongation at break, and 

low Young’s modulus. 

Identification Positive for drug 

Assay 100% w/w of label claim 

Content uniformity Conforms to USP <905> uniformity of dosage units 
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Disintegration time Not more than 60 seconds 

Dissolution 
Acceptance criteria similar to the conventional 

immediate-release solid dosage forms 

Note: w/w, weight by weight. Modified and re-represented from [4, 5, 20]. 

2.2. Manufacturing Methods 

There are numerous parameters including tensile strength, pH, and thickness etc. along with the 

choice of polymer blend suitable for drug release that needs to be considered during preparation of 

orally disintegrating formulations. The crucial step in formulation of orodispersible film depends on 

judicial selection of polymers and polymer blends and appropriate method of preparation [21]. The 

primary methods used in formulation of ODFs include the solvent casting technique, semisolid 

casting, solid dispersion extrusion electrospinning, hot-melt extrusion (HME), rolling and the 

emerging technique of 3D printing (3DP) for personalized dosing [22]. An elaborated description of 

the manufacturing technologies leveraged in the production of orodispersible dosage formulations 

is outside the scope of this article.  

In short, the diverse manufacturing technologies used in the production of ODTs is 

encompassed under the broad classifications of lyophilized systems and compressed tablet-based 

systems [4, 11, 12, 20, 23]. The performance of ODTs relies on manufacturing processes that increase 

the porous structure of the tablet matrix, amalgamating a disintegrating agent, and the usage of 

highly water-soluble excipients to allow quick ingress of water, facilitating rapid oral disintegration 

[24]. 

A striking balance between fast disintegration and fragility must be demonstrated to minimize 

challenges of packaging, storage, handling, and administration. In brief, lyophilization or freeze 

drying, a technology commonly used in the manufacture of ODTs, entails molding tablet-shaped 

units of a drug in suspension or solution along with other structural excipients, followed by freezing 

and lyophilization in the pack or mold. The very high porosity of the resulting ODTs allows rapid 

water or saliva penetration and rapid disintegration. On the other hand, compressed tablet-based 

systems use standard tableting technology by direct compression of the API and excipients 

deliberated to achieve the required disintegration performance and packaging requirements [4, 8, 23]. 

The ODFs manufacturing has evolved from technologies that were used to produce transdermal 

patches over years. Despite the sophisticated manufacturing methods, the resultant dosage forms are 

stable, thin, and flexible with high mechanical and tensile strength. They also can be fabricated in 

varied sizes and shapes offering optimal transport and storage options [8]. Sildenafil ODF is one of 

the novel formulations that have been recently made available that offers numerous merits over 

conventional FCT formulations for patients with ED [25]. 

A study conducted in Japan, surveyed 25 patients with ED regarding the ease of consumption 

and portability with the use of sildenafil ODF formulation. The survey items included: (i) portability, 

(ii) storage, (iii) ease of consumption, (iv) comfortableness, (v) level of self-consciousness with their 

partner, (vi) thoughts on taking the film formulation, (vii) comparison with the tablets, and (viii) 

efficacy and adverse reaction. Of all the participants, 61.5% of the patients switched from tablets to 

film found that storage and portability were improved and were comfortable during consumption. 

The study reported that most of their patients felt more at ease (69.2% who switched from tablets to 

film and 75.0% who were prescribed film only) and more comfortable with the film (61.5% who 

switched from tablets to film and 66.7% who were prescribed film only). Mild hot flashes and 

headache were the only two adverse reactions with no severe adverse reaction reported by the study 

participants. The survey demonstrated improved ease of intake and portability with orodispersible 

film compared to tablets [49]. 
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2.3. Bioequivalence and Stability Testing 

Several studies have demonstrated bioequivalence between sildenafil ODF formulation and 

conventional FCT. This display of bioequivalent pharmacokinetics between the two formulations 

supports and recommends the use of new ODF formulation as a suitable alternative to the customary 

oral solid dosage form. [50-52].   

Two randomized cross-over studies were conducted to examine the bioequivalence of 50 mg 

sildenafil citrate ODF with the marketed 50 mg sildenafil citrate FCT, with and without water. The 

study recruited 42 and 80 healthy male volunteers in the first and second study, respectively. 

Bioequivalence was demonstrated for sildenafil citrate ODF administered with water when 

compared with the sildenafil citrate FCT as the ratios of adjusted geometric means (90% confidence 

interval (CI)) were maximum plasma concentration: 1.02 (94.91–108.78) and area under the plasma 

concentration-time curve: 1.09 (104.49–113.21) for sildenafil citrate ODF administered with water vs 

sildenafil citrate FCT administered with water. The bioequivalence was demonstrated as these ratios 

were within the acceptance range of 80% to 125%. Further, the pharmacokinetic parameters in the 

successive study also established the bioequivalence for sildenafil citrate ODF (without water) with 

that of sildenafil citrate FCT administered with water. The ratios of adjusted geometric means (90% 

CI) were maximum plasma concentration: 1.02 (95.47–109.36) and area under the plasma 

concentration-time curve: 1.06 (103.42–108.40) for sildenafil citrate ODF administered without water 

vs sildenafil citrate FCT administered with water. The adverse events occurred at similar rates for 

both the formulations in all the studies and were of mild intensity. The study results demonstrated 

the bioequivalence and supported the interchangeability of new sildenafil citrate ODF formulation 

with the marketed FCT formulation [25].  

2.4. Stress Test 

ODFs also depict a number of advantages including lack of friability, no risk of suffocation 

during administration, and ease of carrying the strips without the need for secondary container [8]. 

Amongst other advantages, the sildenafil ODF offers incredible benefit to patients with erectile 

dysfunction in respecting their privacy. While the shame and the stigma culturally linked to the ED 

management,  is considered a major unmet need of the patients treated with PDE5-Is, the ODF 

allows them to carry the drug in their pockets, in the most discreet way and then be placed on tongue 

before engaging in sexual activity [8, 53, 54]. Furthermore, the absence of the need to swallow the 

drug with water further increase the ease of use and the potential reduction of the stigma of being 

treated with a traditional pill. In fact, when the film is placed on the tongue or in the oral cavity, it 

gets immediately hydrated by saliva without any need of water followed by rapid disintegration and 

drug release for oro-mucosal and/or systemic absorption [25].  

To further demonstrate the possibility to safely store the drug in the pocket, maximizing the 

need for a discreet treatment, a stress test has been conducted on sildenafil ODF by exposing it to 

elevated temperatures (60 degrees Celsius) for three weeks, mimicking extreme storage conditions 

and evaluate its physical and chemical stability. Ensuring the stability of pharmaceutical products is 

crucial to maintain their efficacy, safety, and quality throughout their shelf life, particularly critical 

in the case of sildenafil ODF. This test was conducted in Kyukyu Pharmaceutical Co., Ltd, Toyama 

Plant, Japan. A thin pale red colored ODF containing 50 mg sildenafil was formulated to dissolve in 

the oral cavity. Three batches of samples were subjected to a stability study at 60°C stress for three 

weeks. They were assessed for the amount of API assay (95.0% -105.0% of labelled amount), 

degradation, disintegration, dissolution rate (over 80% for 45 mm) and water content. All test items 

met the specifications and showed negligible differences between the samples. The amount of 

degradation products demonstrated an increasing trend over time in all conditions, but all met the 

specification. The purity testing for degradation product (0.2% or less) showed significant results (p 

value <0.05) at initial and 60°C in all the three samples.   

The process was evaluated across a range of manufacturing conditions, and all intermediates 

and sildenafil ODF showed reliable performance that yields a consistent product meeting all 

specifications at release and after three weeks of storage under stressed conditions. These results, 
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shown in Table 4 indicate the robust performance of the sildenafil ODF across a range of 

manufacturing conditions. In addition, the water content stayed in a tight range regardless of the film 

casting parameters, and this remains true of the packaged product even after 3 weeks at 60oC.  

Table 4. List of items evaluated in the stress test. 

Parameter Specification 

Control Negative Positive 

 

Initial 

60°C 

3W 

 

Initial 

60°C 

3W 

 

Initial 

60°C 

3W 

Description 

Product is a 

pale red, film-

like oral 

disintegrating 

formulation. 

 

Meets the criteria 

 

 

Purity (1) 

Degradation 

product  

 

UK-111,868 is 

≤ 0.2% 
<0.05%* 0.17% <0.05% * 0.17% <0.05% * 0.16% 

Other 

individual 

degradation 

products is  ≤ 

0.2% 

<0.05%* <0.05%* <0.05%* <0.05%* <0.05%* <0.05%* 

The total 

amount of 

these 

degradation 

products is ≤ 

0.5% 

<0.05%* 0.17% <0.05%* 0.17% <0.05%* 0.16% 

Purity (2) 

Residual 

solvents 

Ethanol is 1 0 

mg/sheet or 

less 

3.7 mg 3.9 mg 5.8 mg 2.9 mg 2.6 mg 2.7 mg 

Disintegration 

After 3 

minutes, it has 

collapsed. 

Meets the criteria 

Dissolution 01 

Dissolution 

rate over 80% 

for 45 mm. 

93-101% 93-102% 93-105% 95-102% 91-106% 96-103% 

Assay 

95.0-105 .0% of 

labeled 

amount 

100.67% 100.93% 101.30% 101.73% 102.22% 101.28% 

Water content - 1.943% 1.679% 1.798% 2.036% 1.795% 1.672% 

Note: 3W, 3 weeks. This table illustrates the results from stress test studies, VGRS0-P-21-01 and VGRS0-P-21-02. 

3. Discussion  

ED is defined as the persistent inability to attain and maintain an erection sufficient to permit 

satisfactory sexual performance [25-28]. ED still prevails as an unprecedented diagnosis and 

undertreated condition which contributes to increased physical, and psychosocial burden. It 

negatively impacts the wellbeing, relationships, and health-related quality of life (HR-QoL) of 

patients and their partners [29, 30] and thus, any treatment interventions that substantially revive 

sexual function have the prospect to reinforce patient health and overall HR-QoL. 

ED may present with clinically relevant forms but also subclinical conditions deserving medical 

attention. Worldwide, various forms of ED are present in up to 150 million men and it has been 

predicted to upsurge to 322 million cases by 2025. ED has affected 52% of men aged between 40 and 
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70 years and 70% of men older than age 70 years [31-34]. The primary risk factors include diabetes 

mellitus, hypertension, hyperlipidaemia and modifiable risk factors like obesity, physical inactivity, 

alcoholism and cigarette smoking [35-37]. In addition, there is increasing evidence that ED can be 

considered as the perfect gender-dependent (early) biomarker of non-communicable diseases 

(NCDs) including peripheral vascular disease, cardiovascular disease, with an increased risk of 

cardiovascular mortality as largely demonstrated by epidemiological studies [38]. Indeed, ED can be 

considered a symptom for underlying NCD that may be explained as the classical canary in the 

coalmine [39]. 

The management of ED includes the identification and control of risk factors and appropriate 

pharmacological and non-pharmacological therapy. The treatment strategies undoubtedly can 

reduce the initial symptoms and halt the progression of the disease. Some of the treatment 

approaches include psychosexological strategies, intraurethral or intracavernosal alprostadil self-

injections, vacuum- assisted erection devices, low-intensity extracorporeal shock wave treatment, 

and penile implants. However, after the efforts to modify unhealthy lifestyle and control risk factors 

and comorbidities, pharmacological management with oral phosphodiesterase 5 inhibitors (PDE5-Is) 

remains the first-line treatment choice for ED. because of its proven efficacy and better safety profile 

[8]. 

The PDE5-Is inhibit the PDE5 enzyme present in the smooth muscle cells in the blood vessels 

[40]. Due to this inhibition PDE5-Is prevent the enzyme-initiated degradation of cyclic guanosine 

monophosphate (cGMP). Prevention of degradation of cGMP by PDE-5 leads to the accumulation of 

cGMP in the vascular smooth muscle, thereby leading to dilatation of the blood vessels through 

phosphorylation of different downstream effector molecules ensuing relaxation of smooth muscles 

[41]. Inhibiting PDE5 produces a dilatation of the penile arteries that leads to a more prolonged and 

stable erection. In addition, PDE5-Is improve endothelial function and reduce apoptosis of vascular 

smooth muscle cells in the corpus cavernosum [40, 42]. The PDE5 inhibitors approved by the US Food 

and Drug Administration and European Union (EU) include sildenafil, tadalafil, vardenafil, and 

avanafil [29, 43-45]. 

Sildenafil citrate, the first-in-class selective PDE5-I, is a potent and selective inhibitor of cGMP-

specific PDE5. Since its launch for the treatment of ED in 1998, there has been a strong evidence base 

established for the efficacy and safety of sildenafil in the treatment of ED. It is the most efficacious, 

from a vascular perspective, amongst other PDE5-Is [55].  

The proven efficacy of sildenafil in ED is irrespective of confounding factors such as age, baseline 

severity, or etiology of ED [46]. Although, sildenafil is available at the doses of 25, 50, and 100 mg, 50 

mg is the recommended dose for most of the patients with directions to be taken approximately 1 

hour before sexual activity. The dose can be titrated to a maximum of 100 mg or decreased to 25 mg 

considering individual patient’s needs, tolerability and efficacy. Headache and flushing are the most 

commonly reported side effects [47]. Sildenafil is available in both solid film-coated tablet (FCT) and 

orodispersible tablet formulations. The sildenafil ODT and ODFs are made available through 

implementation of innovative manufacturing technologies [8, 56]. It is also available as chewable 

tablets and an orally soluble orodispersible film formulation [29]. Owing to its unique 

pharmacological characteristics, quick disintegration within seconds, the novel sildenafil 

orodispersible film (ODF) will be widely prescribed and preferred among ED patients.  

Although the efficacy of PDE5-Is has been thoroughly demonstrated, the documented evidence 

reveals that a prominent percentage of patients discontinue this pharmacological therapy 

prematurely. There is a gradual dissatisfaction noticed with the prescribed therapy among patients 

despite their successful intercourse. Studies depict that approximately 50% of men abandon their 

treatment with PDE5-Is in conventional formulations within a year [48]. There is an immense need 

to understand individual patient’s needs and expectations regarding treatment for ED and also to 

comprehend their personal experiences and preferences. This will be instrumental in deciphering 

successful outcomes and satisfaction regarding the pharmacological therapy [8]. ODFs were 

developed to overcome the above drawbacks of conventional oral solid dosing forms and to 

significantly improve patients’ compliance and acceptability to the pharmacological therapy. 
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ODFs are innovative and sophisticated drug delivery systems that are formulated to disperse 

and disintegrate rapidly when placed in the mouth, without the need for water. They unveil a 

prudent and convenient mode of administration, without risk of choking or difficulty in swallowing. 

These attributes of ODFs improves compliance specifically in patients with dysphagia, and children, 

elderly population with comorbidities (e.g., renal impairment or congestive heart failure) when 

compared with conventional tablets or capsules. This non-invasive drug delivery system offers an 

altered clinical profile as it surpasses the enterohepatic circulation. Since the drug gets absorbed 

majorly from buccal mucosal tissues, it also reduces the risk of formation of toxic metabolites due to 

lowered hepatic metabolism.  

Additionally, their convenience, together with superior dosing accuracy and rapid onset of 

action, have transpired in strong patient preference for orodispersible formulations across a wide 

range of patient groups. Since each film or strip consists of precise quantities of the APIs and is devoid 

of physiological variability in GIT, there is minimal inter-subject variability in clinical response 

unveiled by ODFs [57]. Given all these advantages, growing body of research illustrates that majority 

of patients and prescribers prefer orodispersible dosage forms over conventional oral solid dosage 

forms [58, 59]. 

4. Conclusions  

Sildenafil ODF, an innovative dosage form can be used for the treatment of ED as it better 

addresses the unmet needs and expectations of men with ED. Sildenafil ODF showed unwavering 

performance that yields a consistent product meeting all specifications at release and after three 

weeks of storage under stressed conditions (temperature up to 60°C). It offers unique and sustainable 

advantages to ED patients, including a pleasant mint taste, convenience, privacy and storage options, 

making it the potential drug of choice and the most preferred formulation. 
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