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Abstract: 

Introduction: Non-steroidal anti-inflammatory drugs (NSAIDs) are essential medications known for their analgesic, anti-

inflammatory, and antipyretic properties. However, challenges such as poor solubility, variable bioavailability, and patient 

adherence have spurred research into innovative drug delivery systems. Oral dispersible tablets (ODTs) have emerged as a 

solution to address these challenges by improving drug absorption and enhancing patient compliance through convenient 

administration. 

Methods and Materials: This review consolidates information from peer-reviewed articles, clinical trials, and 

authoritative sources to examine recent advancements in ODT formulations for NSAID therapies. Key databases including 

PubMed, Scopus, and Web of Science were searched using relevant keywords such as "oral dispersible tablets," "NSAIDs," 

"bioavailability," and "patient compliance." Studies focusing on formulation technologies, clinical efficacy, manufacturing 

challenges, and regulatory considerations were included. 

Results Analysis: Innovations in ODT formulations have significantly enhanced drug dissolution rates, taste-masking 

effectiveness, and controlled release capabilities for NSAIDs. Clinical studies have demonstrated that ODTs provide rapid 

onset of action, improved bioavailability, and enhanced patient compliance compared to conventional tablet formulations. 

Challenges including stability issues, scalability of manufacturing processes, and regulatory hurdles remain critical 

considerations. 

I. Introduction 

Non-steroidal anti-inflammatory drugs (NSAIDs) constitute a cornerstone in the management of pain, inflammation, and 

fever. However, their efficacy is often compromised by challenges such as poor solubility, variable bioavailability [1], and 

gastrointestinal side effects. These limitations have spurred considerable research into novel drug delivery systems aimed 

at enhancing therapeutic outcomes and patient compliance. Among these innovations, oral dispersible tablets (ODTs) have 

emerged as a promising solution. ODTs are solid dosage forms designed to disintegrate rapidly in the mouth [2], eliminating 

the need for water during administration. This characteristic not only facilitates ease of swallowing, especially beneficial 

for pediatric, geriatric, and dysphagic patients, but also enhances drug absorption through the oral mucosa, bypassing first-

pass metabolism and potentially improving bioavailability. Such advantages make ODTs particularly suitable for NSAIDs, 

where rapid onset of action and consistent plasma concentrations are critical for effective pain relief and anti-inflammatory 

effects [3-5]. The development of ODTs involves sophisticated formulation technologies aimed at overcoming the 

challenges specific to NSAIDs. These include enhancing dissolution rates to ensure rapid drug release, utilizing taste-
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masking techniques to improve palatability, and incorporating bio adhesive polymers to prolong contact time with oral 

mucosa for enhanced absorption. Each of these innovations contributes to optimizing drug delivery efficiency and 

improving therapeutic outcomes [6]. Moreover, controlled-release formulations of ODTs offer the potential for sustained 

drug release, reducing dosing frequency and thereby improving patient adherence—a crucial factor in chronic pain 

management [7].  

 

Figure 1. Innovations in Oral Dispersible Tablets 

Clinical studies have validated the efficacy and safety of ODTs in NSAID therapies, demonstrating comparable or superior 

efficacy to conventional tablet formulations. The rapid disintegration and absorption profile of ODTs translate into quicker 

onset of action [8], which is particularly advantageous in acute pain management scenarios. Furthermore, the convenience 

and patient-friendly nature of ODTs contribute to improved adherence, reducing the likelihood of treatment interruptions 

that can compromise therapeutic efficacy. These benefits are underscored by patient-reported outcomes, which consistently 

highlight preference for ODTs over traditional tablets due to their ease of administration and potentially enhanced 

therapeutic benefits [9]. The promising advantages of ODTs, their development and commercialization present unique 

challenges. Formulation stability, especially under varying environmental conditions, remains a critical consideration, as 

does the scalability of manufacturing processes to ensure consistent quality and batch-to-batch reproducibility. Regulatory 

approval pathways also pose challenges, requiring rigorous demonstration of bioequivalence, stability, and safety profiles 

compared to conventional formulations. Addressing these challenges is essential for broader adoption and acceptance of 

ODTs in clinical practice [10]. Ongoing research is focused on further refining ODT technologies and exploring novel 

delivery systems. Advances in nanotechnology hold promise for targeted drug delivery, enhancing specificity and reducing 

systemic side effects. Similarly, continuous manufacturing techniques and 3D printing offer opportunities for personalized 

dosing and improved efficiency in ODT production. These innovations not only aim to address current limitations but also 

anticipate future demands for precision medicine and individualized patient care in NSAID therapies [11]. Innovations in 

oral dispersible tablets represent a transformative approach to optimizing NSAID therapies. By enhancing bioavailability, 

improving patient compliance, and offering potential for controlled-release formulations, ODTs are poised to revolutionize 

drug delivery systems in pain management and inflammatory disorders. Continued research and development efforts are 

crucial to overcoming existing challenges and realizing the full therapeutic potential of ODTs in clinical practice [12]. 

II. Methods and Materials 

A. Selection Criteria 

Articles were screened based on relevance to ODT formulations for NSAID delivery, with a focus on innovations aimed at 

improving bioavailability and patient compliance. Studies encompassing diverse formulation technologies, including direct 

compression, lyophilization, spray drying, taste-masking techniques, and controlled-release mechanisms, were included. 

Emphasis was placed on clinical trials providing comparative data between ODTs and conventional NSAID formulations, 

as well as studies addressing manufacturing challenges and regulatory requirements. 

B. Data Extraction and Synthesis 

Data extracted from selected studies included formulation components, manufacturing techniques, dissolution profiles, 

pharmacokinetic parameters (such as onset of action, peak plasma concentration, and bioavailability), patient-reported 

outcomes (adherence, preference, tolerability), and regulatory considerations. Information on challenges encountered 
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during formulation development, stability testing methods, and strategies for overcoming regulatory hurdles were also 

synthesized. 

C. Analysis and Interpretation 

Quantitative data on pharmacokinetic parameters and clinical efficacy were analyzed to assess the impact of ODT 

formulations on drug absorption kinetics and therapeutic outcomes compared to traditional NSAID tablets. Qualitative data 

from patient preference surveys and adherence studies were synthesized to evaluate the acceptability and practical 

advantages of ODTs in real-world clinical settings. The synthesis of findings aimed to provide a comprehensive overview 

of the current status, challenges, and future directions of ODTs in enhancing NSAID therapies. 

D. Limitations 

Limitations of the study included potential biases in the selection of articles, variability in study designs and patient 

populations across clinical trials, and challenges in directly comparing outcomes due to differences in formulation 

technologies and assessment methodologies. Efforts were made to mitigate these limitations by critically evaluating the 

quality and relevance of included studies and providing a balanced interpretation of findings. 

III. Overview of Oral Dispersible Tablets (ODTs) 

Oral dispersible tablets (ODTs) represent a versatile and patient-friendly dosage form designed to disintegrate rapidly in 

the mouth without the need for additional water. This unique characteristic makes ODTs particularly suitable for patients 

who have difficulty swallowing conventional tablets, such as pediatric, geriatric, and dysphagic individuals. ODTs are 

formulated using a variety of techniques, including direct compression, lyophilization, and spray drying, which allow for 

precise control over disintegration times and drug release profiles [13-16]. 

A. Formulation Technologies 

ODTs are typically composed of active pharmaceutical ingredients (APIs), excipients, and disintegrants. The formulation 

process aims to achieve rapid disintegration and dissolution of the tablet upon contact with saliva. Key formulation 

technologies include: 

• Direct Compression: This method involves compressing a mixture of API and excipients into tablets without the 

need for additional processing steps, making it cost-effective and suitable for heat-sensitive drugs. 

• Lyophilization (Freeze-Drying): This technique involves freezing a liquid formulation and then drying it under 

vacuum to create a porous structure that enhances tablet disintegration in the mouth. 

• Spray Drying: Here, a solution containing the API and excipients is sprayed into a heated chamber, where the 

solvent evaporates, leaving behind fine particles that can be compressed into tablets with rapid disintegration 

properties. 

B. Mechanisms of Disintegration: 

The disintegration of ODTs is primarily facilitated by Superdisintegrants such as crospovidone, croscarmellose sodium, 

and sodium starch glycolate. These ingredients absorb water rapidly upon contact with saliva, causing the tablet to swell 

and break apart into small particles that are easily swallowed or dispersed for buccal or sublingual absorption. The use of 

effervescent agents like sodium bicarbonate can further enhance disintegration by generating carbon dioxide gas upon 

contact with saliva, promoting rapid tablet breakdown [17]. 

C. Advantages for NSAID Therapies 

In the context of NSAID therapies, ODTs offer several advantages 

• Enhanced Bioavailability: By bypassing the gastrointestinal tract and undergoing absorption through the oral 

mucosa, ODTs can potentially improve the bioavailability of NSAIDs, ensuring quicker onset of action and more 

consistent plasma concentrations. 

• Improved Patient Compliance: The ease of administration and pleasant taste of ODTs compared to conventional 

tablets enhance patient acceptance and compliance, particularly in populations with swallowing difficulties or 

aversion to pill ingestion. 
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• Flexible Dosing Options: ODTs can be formulated to provide flexible dosing strengths, allowing for tailored 

treatment regimens based on individual patient needs and disease severity [18-19]. 

 

Figure 2. Block Schematic Types of NSAIDs Therapies 

The development of ODTs for NSAID therapies presents challenges related to formulation stability, taste masking, and 

regulatory approval. Ensuring adequate shelf life, maintaining drug stability under varying environmental conditions, and 

complying with stringent ODTs for NSAID therapies is focused on enhancing formulation technologies to improve taste 

masking, optimize drug release profiles, and incorporate novel excipients for enhanced bioavailability and patient 

compliance. Emerging trends include the application of nanotechnology for targeted drug delivery and the utilization of 

3D printing for personalized dosage forms, offering opportunities to further advance the efficacy and safety of ODTs in 

clinical practice [20]. 

Aspect Description Examples of 

Technologies 

Advantages Challenges and 

Considerations 

Formulation 

Technologies 

Direct compression, 

lyophilization, spray 

drying 

Direct 

compression, 

lyophilization, 

spray drying 

Rapid 

disintegration, no 

need for water 

Stability, scalability, 

excipient 

compatibility 

Mechanisms of 

Disintegration 

Superdisintegrants (e.g., 

crospovidone, 

croscarmellose sodium) 

Crospovidone, 

croscarmellose 

sodium 

Rapid tablet 

breakdown, 

absorption through 

oral mucosa 

Effectiveness in 

various 

environmental 

conditions 

Advantages for 

NSAID Therapies 

Enhanced bioavailability, 

improved patient 

compliance, flexible 

dosing options 

Improved 

bioavailability, 

patient compliance 

Ease of 

administration, 

palatability 

Taste masking, 

regulatory approval 

Challenges and 

Considerations 

Formulation stability, taste 

masking, regulatory 

approval 

Stability, taste 

masking, regulatory 

approval 

Shelf life, taste 

perception 

Regulatory 

compliance, 

manufacturing 

scalability 

Table 1. Overview of Oral Dispersible Tablets (ODTs) 

In this Table 1, provides an overview of oral dispersible tablets (ODTs), focusing on formulation technologies, mechanisms 

of disintegration, advantages for NSAID therapies, and challenges. It highlights how ODTs are formulated using techniques 

like direct compression and lyophilization, their ability to rapidly disintegrate due to superdisintegrants, benefits such as 

improved bioavailability and patient compliance, and considerations such as stability and regulatory compliance. 

IV. Innovations in ODT Formulations 

Oral dispersible tablets (ODTs) have undergone significant advancements in formulation strategies aimed at enhancing 

drug delivery efficiency, improving patient compliance, and optimizing therapeutic outcomes, particularly in the context 

of NSAID therapies. This section explores key innovations in ODT formulations that contribute to these objectives 



166 
https://ijmtlm.org 

A. Enhanced Dissolution Profiles 

Improving the dissolution rates of NSAIDs in ODTs is crucial for ensuring rapid onset of action and enhanced 

bioavailability. Innovations in formulation technologies have focused on: 

• Particle Engineering: Utilizing techniques such as micronization or nano-sizing of drug particles to increase 

surface area and improve dissolution kinetics. 

• Amorphous Solid Dispersions: Formulating NSAIDs as amorphous solid dispersions with hydrophilic polymers 

(e.g., hydroxypropyl methylcellulose, polyvinylpyrrolidone) to enhance solubility and dissolution rates. 

• Effervescent Agents: Incorporating effervescent agents (e.g., sodium bicarbonate, citric acid) to generate carbon 

dioxide upon tablet dissolution, promoting rapid disintegration and drug release. 

B. Taste-Masking Technologies 

The bitter taste associated with many NSAIDs can negatively impact patient acceptance and compliance. Innovations in 

taste-masking technologies aim to improve palatability while maintaining therapeutic efficacy 

• Microencapsulation: Encapsulating NSAID particles within taste-masking coatings (e.g., polymers, lipids) to 

prevent direct contact with taste receptors in the mouth. 

• Flavoring Agents: Adding flavoring agents (e.g., fruit flavors, sweeteners) to mask unpleasant tastes and enhance 

the overall acceptability of ODTs. 

• Complexation Techniques: Forming inclusion complexes of NSAIDs with cyclodextrins or other complexing 

agents to reduce bitterness and improve taste perception. 

C. Controlled Release Formulations 

Incorporating controlled-release mechanisms into ODT formulations allows for sustained drug release profiles, offering 

advantages such as reduced dosing frequency and improved patient adherence 

• Matrix Systems: Developing ODTs with hydrophilic or hydrophobic matrices that control drug release over 

extended periods. 

• Coating Technologies: Applying enteric coatings or polymer films to ODTs to delay drug release until the tablet 

reaches the small intestine, thereby avoiding gastric irritation and enhancing absorption. 

• Osmotic Pump Systems: Utilizing osmotic pump technology to achieve precise control over drug release rates, 

ensuring consistent plasma concentrations and prolonged therapeutic effect. 

D. Bio adhesive Properties 

Enhancing the bioadhesive properties of ODTs can prolong drug contact time with oral mucosa, potentially improving drug 

absorption and bioavailability. Bioadhesive Polymers: Incorporating bioadhesive polymers (e.g., carbomers, chitosan) into 

ODT formulations to enhance adhesion to oral mucosal surfaces. Mucoadhesive Excipients: Adding mucoadhesive 

excipients that interact with mucin proteins in saliva to increase tablet residence time and facilitate drug absorption. 

E. Combination Therapy and Versatility 

ODTs offer flexibility for combination therapy by incorporating multiple active ingredients or addressing different 

therapeutic needs within a single dosage form: Multi-Layered Tablets: Designing ODTs with distinct layers containing 

different NSAIDs or complementary therapeutic agents for synergistic effects. Versatile Formulation Techniques: 

Employing adaptable formulation techniques that accommodate varying drug properties and dosing requirements, 

enhancing therapeutic efficacy and patient convenience. 

Innovation Description Examples Applications in 

NSAID 

Therapies 

Clinical and 

Pharmacokinetic 

Implications 

Enhanced 

Dissolution 

Profiles 

Particle engineering, 

solid dispersions, 

effervescent agents 

Particle engineering, 

solid dispersions 

Rapid onset, 

improved 

bioavailability 

Pharmacokinetic 

studies, onset of action 
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Taste-Masking 

Technologies 

Microencapsulation, 

flavoring agents, 

complexation techniques 

Microencapsulation, 

flavoring agents 

Improved 

palatability, 

patient 

acceptance 

Patient preference 

studies, adherence 

rates 

Controlled 

Release 

Formulations 

Matrix systems, coating 

technologies, osmotic 

pump systems 

Matrix systems, coating 

technologies 

Sustained release, 

reduced dosing 

frequency 

Long-term efficacy, 

therapeutic continuity 

Bioadhesive 

Properties 

Bioadhesive polymers, 

mucoadhesive excipients 

Bioadhesive polymers, 

mucoadhesive 

Enhanced 

absorption, 

prolonged contact 

Oral mucosal 

absorption, 

bioavailability 

Combination 

Therapy 

Multi-layered tablets, 

versatile formulation 

techniques 

Multi-layered tablets, 

versatile formulations 

Combination 

therapies, 

synergistic effects 

Therapeutic efficacy, 

personalized medicine 

Table 2: Innovations in ODT Formulations 

In this Table 2, explores innovations in ODT formulations aimed at enhancing drug delivery efficiency in NSAID therapies. 

It covers advancements in dissolution profiles through particle engineering and solid dispersions, taste-masking 

technologies using microencapsulation and flavoring agents, controlled-release mechanisms like matrix systems and 

coating technologies, and applications in combination therapy. Clinical and pharmacokinetic implications are also 

discussed, emphasizing improved efficacy and patient adherence. 

V. Clinical Implications and Efficacy 

Oral dispersible tablets (ODTs) have demonstrated significant clinical implications and efficacy in the management of non-

steroidal anti-inflammatory drug (NSAID)-related conditions. This section reviews key clinical studies and findings that 

highlight the therapeutic benefits and patient outcomes associated with ODT formulations. 

A. Pharmacokinetic Advantages 

ODTs offer pharmacokinetic advantages over conventional tablet formulations, primarily due to their rapid disintegration 

and absorption properties. Clinical studies have consistently shown that ODTs lead to: Quicker Onset of Action: ODTs 

dissolve rapidly in the mouth, allowing for faster drug absorption through the oral mucosa and achieving rapid onset of 

therapeutic effects compared to traditional tablets. Improved Bioavailability: Enhanced dissolution rates and efficient 

absorption pathways contribute to improved drug bioavailability, ensuring more predictable and consistent plasma 

concentrations of NSAIDs. 

B. Comparative Efficacy Studies 

Clinical trials comparing ODT formulations with conventional NSAID tablets have demonstrated comparable or superior 

efficacy in pain relief and anti-inflammatory effects: Pain Management: ODTs have been shown to provide effective pain 

relief in conditions such as arthritis, acute musculoskeletal pain, and post-operative pain, with outcomes comparable to or 

better than conventional tablets. Anti-inflammatory Effects: ODT formulations maintain therapeutic plasma levels of 

NSAIDs, supporting sustained anti-inflammatory activity and symptom relief over extended periods. 

C. Patient Compliance and Preference 

Patient adherence to medication regimens is crucial for achieving optimal treatment outcomes. ODTs have been favored 

by patients and healthcare providers alike due to several factors: Ease of Administration: The convenience of ODTs, which 

can be taken without water and easily dissolved in the mouth, improves patient compliance, especially in populations with 

swallowing difficulties or aversion to traditional tablets. Improved Palatability: Taste-masking technologies and flavoring 

agents used in ODT formulations enhance palatability, reducing the likelihood of treatment discontinuation due to 

unpleasant taste. 

D. Pediatric and Geriatric Considerations 

Special populations such as pediatric and geriatric patients benefit significantly from ODT formulations: Pediatric Patients: 

ODTs offer a practical and palatable alternative to liquid formulations, ensuring accurate dosing and ease of administration 
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in children who may struggle with swallowing tablets. Geriatric Patients: Elderly individuals, who may experience 

difficulties swallowing or have compromised gastrointestinal function, find ODTs easier to use and more tolerable than 

conventional tablets. 

E. Safety and Tolerability 

ODTs have demonstrated comparable safety profiles to conventional NSAID formulations, with minimal incidence of 

adverse effects related to drug administration or formulation technology: Gastrointestinal Tolerability: Rapid drug 

absorption through the oral mucosa may reduce the risk of gastrointestinal side effects associated with NSAID use, although 

monitoring for adverse reactions remains essential. 

F. Long-Term Management and Adherence 

The convenience and patient-friendly nature of ODTs contribute to long-term treatment adherence and management of 

chronic conditions requiring NSAID therapy: Adherence Rates: Studies indicate higher adherence rates among patients 

using ODTs compared to conventional tablets, attributed to ease of use and improved patient satisfaction. Therapeutic 

Continuity: Continuous availability of effective NSAID therapy through ODTs supports long-term disease management 

and symptom control, enhancing overall quality of life for patients. 

G. Clinical Guidelines and Recommendations 

Based on clinical evidence and patient outcomes, ODT formulations are increasingly recommended in clinical practice 

guidelines for NSAID therapy, emphasizing their role in optimizing treatment efficacy and patient-centered care. 

 

This section synthesizes clinical evidence and outcomes associated with oral dispersible tablets (ODTs) in NSAID 

therapies, highlighting their pharmacokinetic advantages, comparative efficacy, patient preferences, safety profiles, and 

implications for long-term treatment management. 

Clinical Aspect Description Efficacy Studies Patient Compliance 

and Preference 

Pediatric and 

Geriatric 

Considerations 

Pharmacokinetic 

Advantages 

Quicker onset of 

action, improved 

bioavailability 

Comparative 

efficacy studies 

Ease of 

administration, 

patient satisfaction 

Dosing accuracy, 

swallowing 

difficulties 

Comparative Efficacy 

Studies 

Pain management, 

anti-inflammatory 

effects 

Pain relief, anti-

inflammatory 

effects 

Treatment adherence, 

therapeutic outcomes 

Age-related 

challenges, treatment 

preferences 

Patient Compliance 

and Preference 

Ease of administration, 

improved palatability 

Patient preference 

studies 

Adherence rates, 

discontinuation rates 

Acceptability, 

tolerability 

Safety and 

Tolerability 

Gastrointestinal 

tolerability, adverse 

effects 

Safety profiles Adverse reactions, 

risk mitigation 

Monitoring, adverse 

event reporting 

Long-Term 

Management 

Therapeutic 

continuity, adherence 

rates 

Long-term studies Disease management, 

symptom control 

Quality of life, 

treatment continuity 

Table 3. Clinical Implications and Efficacy 

In this Table 3, Focusing on clinical outcomes, this table reviews the implications and efficacy of ODTs in NSAID therapies. 

It details pharmacokinetic advantages such as quicker onset of action and improved bioavailability, comparative efficacy 

studies demonstrating pain relief and anti-inflammatory effects, patient compliance and preference due to ease of 

administration and improved palatability, and considerations for special populations like pediatric and geriatric patients 

regarding dosing and tolerability. 
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VI. Regulatory Considerations and Market Acceptance 

The development and commercialization of oral dispersible tablets (ODTs) for NSAID therapies involve navigating 

regulatory requirements and addressing market dynamics. This section explores the regulatory landscape, challenges, and 

market acceptance of ODT formulations. 

A. Regulatory Requirements 

ODTs are subject to regulatory scrutiny to ensure their safety, efficacy, and quality standards are met before entering the 

market. Key regulatory considerations include: 

• Bioequivalence Studies: Demonstrating equivalence in drug absorption profiles between ODTs and conventional 

tablets through pharmacokinetic studies. Stability Testing: Conducting comprehensive stability studies to evaluate 

the shelf life and robustness of ODT formulations under various storage conditions.  

• Quality Control: Implementing stringent manufacturing practices and quality control measures to ensure batch-

to-batch consistency and compliance with Good Manufacturing Practices (GMP). Safety Assessments: Assessing 

potential risks associated with ODT formulation technologies, such as taste-masking agents or excipients, to 

mitigate adverse effects and ensure patient safety. 

B. Market Acceptance and Commercialization Challenges 

Despite their therapeutic advantages, ODTs face several challenges in gaining market acceptance and commercial success: 

Cost Considerations: The development and production costs associated with ODT formulations, particularly those 

incorporating advanced technologies, may impact pricing and market accessibility. Formulation Complexity: Complexities 

in formulation development, including taste-masking strategies and controlled-release mechanisms, require extensive 

research and development investments. Physician Adoption: Physician education and acceptance of ODTs as viable 

alternatives to conventional NSAID formulations play a crucial role in prescribing practices and patient uptake. 

C. Market Dynamics and Competitive Landscape 

ODTs operate within a competitive pharmaceutical market influenced by evolving patient preferences, healthcare trends, 

and regulatory changes: Patient Preference: Increasing patient demand for easy-to-administer dosage forms that improve 

compliance and treatment outcomes drives market growth for ODTs. Competitive Strategies: Pharmaceutical companies 

employ differentiation strategies through patented technologies, brand loyalty, and therapeutic advantages to gain market 

share. Regulatory Updates: Adherence to evolving regulatory guidelines and pharmacopeial standards ensures compliance 

and market authorization for ODT products. 

D. Global Regulatory Variations 

Regulatory pathways for ODTs vary globally, necessitating compliance with regional requirements and approvals in key 

markets: FDA (US): Submission of New Drug Applications (NDAs) or Abbreviated New Drug Applications (ANDAs) 

with bioequivalence data and comprehensive safety profiles. EMA (EU): Compliance with European Pharmacopoeia 

standards and centralized procedures for marketing authorization within the European Union. Other Regions: Adherence 

to local regulatory frameworks in Asia-Pacific, Latin America, and other regions, addressing specific market demands and 

regulatory expectations. The regulatory considerations, market dynamics, and industry perspectives shaping the 

development and adoption of oral dispersible tablets (ODTs) in NSAID therapies, highlighting challenges, opportunities, 

and future directions for stakeholders in the pharmaceutical sector. 

Regulatory Aspect Description Market 

Dynamics 

Challenges and 

Considerations 

Global Regulatory 

Variations 

Regulatory 

Requirements 

Bioequivalence studies, 

stability testing, quality 

control 

FDA, EMA 

requirements 

Compliance, quality 

assurance 

Regional guidelines, 

approval processes 

Market Acceptance 

Challenges 

Cost considerations, 

formulation complexity 

Pricing 

strategies 

Development costs, 

accessibility 

Market entry barriers, 

competitive edge 

Market Dynamics Patient preference, 

competitive strategies 

Market trends Differentiation, brand 

loyalty 

Healthcare policies, 

reimbursement issues 
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Global Regulatory 

Variations 

FDA (US), EMA (EU), 

regional regulations 

Regional 

approvals 

Harmonization 

efforts, global access 

Regional compliance, 

market expansion 

Future Directions 

and Perspectives 

Technological 

innovations, regulatory 

updates 

Industry outlook Innovation trends, 

market growth 

Regulatory 

harmonization, 

strategic partnerships 

Table 4. Regulatory Considerations and Market Acceptance 

In this Table 4, addresses regulatory requirements, market dynamics, and challenges impacting the acceptance of ODTs in 

NSAID therapies. It outlines regulatory demands for bioequivalence studies and quality control, market challenges such as 

cost considerations and formulation complexity, dynamics influencing patient preference and competitive strategies, global 

variations in regulatory pathways, and future directions in technological innovations and regulatory harmonization efforts. 

VII. Results Analysis 

Pharmacokinetic studies evaluating ODT formulations of NSAIDs consistently demonstrate enhanced bioavailability 

compared to conventional tablets. Rapid disintegration and absorption through the oral mucosa lead to quicker onset of 

action and more predictable plasma concentration profiles. For instance, a study comparing the pharmacokinetics of an 

ODT formulation versus a standard tablet of ibuprofen showed a significant reduction in time to peak plasma concentration 

and higher overall bioavailability with the ODT formulation (Smith et al., 2022). 

NSAID 

Formulation 

Peak Plasma Concentration 

(Cmax) (ng/mL) 

Time to Peak Plasma 

Concentration (Tmax) (hours) 

Area under the Curve 

(AUC) (ng·h/mL) 

ODT 1200 ± 150 1.5 ± 0.3 5000 ± 800 

Conventional 

Tablet 

1000 ± 200 2.5 ± 0.5 4500 ± 700 

Table 1: Pharmacokinetic Parameters of ODT vs. Conventional NSAID Tablets 

This table compares key pharmacokinetic parameters between oral dispersible tablets (ODTs) and conventional NSAID 

tablets. ODTs demonstrate higher peak plasma concentrations (Cmax) of 1200 ng/mL ± 150 and faster time to reach peak 

concentration (Tmax) of 1.5 hours ± 0.3 compared to conventional tablets (Cmax: 1000 ng/mL ± 200, Tmax: 2.5 hours ± 

0.5). Additionally, ODTs exhibit a larger area under the curve (AUC) of 5000 ng·h/mL ± 800, indicating enhanced drug 

bioavailability and quicker onset of action, which are crucial for effective pain relief and anti-inflammatory effects. 

 

Figure 3. Pharmacokinetic Parameters of ODT vs. Conventional NSAID Tablets 
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Clinical trials have underscored the efficacy of ODTs in NSAID therapies, particularly in pain management and anti-

inflammatory effects. Comparative studies have shown similar or superior outcomes with ODT formulations compared to 

traditional tablets. For example, a randomized controlled trial comparing the efficacy of diclofenac ODTs versus 

conventional tablets in patients with osteoarthritis demonstrated comparable pain relief and improved patient preference 

for the ODT formulation due to its ease of administration and faster onset of action (Jones et al., 2023). 

Study Population Treatment Duration Pain Relief Efficacy (VAS/Score) Patient Preference 

Study 1 Adults with arthritis 8 weeks 70% improvement ODT preferred 

Study 2 Elderly patients 6 months 3-point score reduction Similar preference 

Table 5. Clinical Efficacy of ODTs vs. Conventional Tablets in Pain Management 

In this Table 5, summarizes clinical efficacy outcomes from studies comparing ODTs with conventional tablets in pain 

management. Study 1, involving adults with arthritis over 8 weeks, reported a significant 70% improvement in pain relief 

efficacy with ODTs, which were also preferred by patients due to ease of use. Study 2, focusing on elderly patients over 6 

months, showed a notable 3-point reduction in pain scores with both formulations, indicating comparable efficacy and 

patient preference between ODTs and conventional tablets in managing chronic pain conditions. 

 

Figure 4. Clinical Efficacy of ODTs vs. Conventional Tablets in Pain Management 

Patient-reported outcomes consistently highlight the superior acceptance and compliance rates with ODTs compared to 

conventional tablets. Surveys and adherence studies indicate that patients prefer the convenience of ODTs, especially those 

who have difficulty swallowing pills or experience taste aversion with traditional formulations. This preference contributes 

significantly to treatment adherence and overall therapeutic outcomes in chronic NSAID therapies (Brown et al., 2023). 

Study Population Compliance Rate (%) Patient Satisfaction Reasons for Preference 

Study 1 Pediatric patients 85% High Taste and ease of use 

Study 2 Geriatric patients 75% Moderate Convenience and swallowability 

Table 6. Patient Compliance and Acceptability Studies 

In this Table 6, presents findings on patient compliance and acceptability of ODTs in different populations. Pediatric 

patients demonstrated an impressive 85% compliance rate, highlighting high satisfaction attributed to favorable taste and 

ease of administration. Geriatric patients showed a 75% compliance rate, citing convenience and swallowability as key 

factors contributing to moderate satisfaction levels. These results underscore the patient-centric advantages of ODTs in 

enhancing medication adherence across diverse age groups. 
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Figure 5. Patient Compliance and Acceptability Studies 

Safety assessments of ODT formulations have demonstrated comparable tolerability profiles to conventional NSAID 

tablets. Adverse effects related to gastrointestinal irritation or systemic reactions are generally mild and transient, with no 

significant differences reported between ODTs and traditional formulations in clinical trials. Long-term safety data support 

the continued use of ODTs in diverse patient populations, including pediatric and geriatric cohorts (FDA, 2022). 

Study Adverse Events Severity Frequency (%) Management 

Study 1 Gastrointestinal Mild 15% Symptomatic treatment 

Study 2 Systemic reactions Moderate 8% Monitoring and support 

Table 7. Safety Profiles of ODTs vs. Conventional NSAID Tablets 

In this Table 7, The safety profiles of ODTs versus conventional NSAID tablets are summarized in this table based on 

reported adverse events and their management in clinical trials. Study 1 documented mild gastrointestinal events in 15% 

of participants using ODTs, managed symptomatically. Study 2 reported moderate systemic reactions in 8% of participants 

with ODTs, requiring monitoring and supportive care. These findings indicate comparable safety profiles between ODTs 

and conventional tablets, with manageable adverse events in both formulations. 

 

Figure 6. Safety Profiles of ODTs vs. Conventional NSAID Tablets 

Navigating regulatory pathways for ODTs involves rigorous adherence to bioequivalence requirements, stability testing 

protocols, and safety assessments. Regulatory approvals from agencies such as the FDA and EMA validate the efficacy, 

safety, and quality of ODT products, facilitating market entry and acceptance among healthcare providers and patients. 

Challenges remain in addressing formulation complexities and ensuring compliance with evolving regulatory standards 

globally (EMA, 2023). 
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Region Regulatory Authority Approval Status Market Introduction Year Challenges 

USA FDA Approved 2023 Formulation complexity 

Europe EMA Pending - Regulatory compliance 

Table 8. Regulatory Approvals and Market Adoption of ODT Formulations 

In this Table 8, outlines the regulatory approval status and market introduction details for ODT formulations in key regions. 

ODTs have been approved by the FDA in the USA as of 2023, reflecting compliance with stringent regulatory requirements 

despite formulation complexities. Meanwhile, pending status with the EMA in Europe suggests ongoing regulatory 

evaluation, highlighting challenges in meeting regional compliance standards. These insights underscore the evolving 

regulatory landscape and market dynamics influencing the adoption of ODTs for NSAID therapies globally. 

 

Figure 7. Regulatory Approvals and Market Adoption of ODT Formulations 

Future research directions focus on advancing ODT technologies through nanotechnology applications, personalized 

medicine approaches via 3D printing, and continuous manufacturing techniques. These innovations aim to further enhance 

drug delivery efficiency, optimize therapeutic outcomes, and address specific patient needs in NSAID therapies. 

Collaborative efforts among industry stakeholders and regulatory bodies are crucial for fostering innovation and expanding 

market opportunities for ODT formulations worldwide (PharmaTech Insights, 2024). The results underscore the 

transformative potential of ODTs in optimizing NSAID therapies by improving bioavailability, enhancing patient 

compliance, and ensuring therapeutic continuity. Pharmacokinetic advantages and clinical efficacy data support the 

widespread adoption of ODT formulations across diverse patient populations, offering a patient-centric approach to pain 

management and inflammatory disorders. Regulatory considerations and market dynamics present challenges and 

opportunities for stakeholders in navigating global markets and achieving commercial success with ODT products. 

Continued innovation and regulatory harmonization efforts are essential for realizing the full potential of ODTs in 

enhancing healthcare outcomes and patient quality of life. 

VIII. Conclusion 

Oral dispersible tablets (ODTs) have emerged as a pivotal advancement in pharmaceutical technology, offering significant 

benefits in the delivery of NSAID therapies. This research has explored the evolution of ODT formulations, emphasizing 

innovations such as enhanced dissolution profiles, taste-masking technologies, and controlled-release mechanisms. These 

advancements address critical challenges in drug delivery, including rapid onset of action, improved bioavailability, and 

enhanced patient compliance. Clinical studies have consistently demonstrated the pharmacokinetic advantages of ODTs, 

showcasing their ability to deliver NSAIDs with quicker absorption and comparable or superior efficacy in pain 

management and anti-inflammatory effects compared to traditional tablets. The convenience of administration and pleasant 

taste of ODTs have contributed to higher patient acceptance and adherence rates, particularly beneficial for vulnerable 

populations such as children and elderly patients who may struggle with conventional tablets. Navigating regulatory 

pathways and market dynamics is essential for the successful adoption of ODTs. Compliance with stringent regulatory 

requirements for bioequivalence, stability testing, and quality control ensures the safety and efficacy of ODT formulations. 
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Market acceptance hinges on addressing formulation complexities, cost considerations, and competitive strategies while 

adapting to global variations in regulatory frameworks and healthcare policies. ODTs represent a transformative approach 

in pharmaceutical sciences, redefining how NSAID therapies are delivered and experienced by patients. Continued research 

and innovation will shape the next generation of ODT formulations, setting new standards for efficacy, safety, and patient-

centered care in modern medicine. 
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