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Abstract: Floating tablet technology has emerged as a promising approach in the field of drug delivery, 

offering unique advantages in controlled release, enhanced bioavailability, and improved patient 

compliance. This comprehensive review examines the formulation strategies, evaluation methods, recent 

advancements, and future prospects of floating tablets. The introduction delves into the definition and 

significance of floating tablets, outlining their role in overcoming physiological challenges related to 

gastric retention and controlled drug release. A historical overview traces the evolution of floating tablet 

technology, elucidating its evolution from conventional dosage forms to innovative gastroretentive systems. 

The review discusses the physiology of gastric emptying, factors influencing it, and the pivotal role of 

gastric retention in augmenting drug bioavailability. Mechanisms and designs of floating tablets encompass 

non-effervescent, effervescent, and mucoadhesive systems, exploring their formulation approaches and 

polymer selections. Formulation development strategies cover various manufacturing techniques, 

optimization methods for drug release kinetics, and challenges encountered during formulation 

development. It delves into drug release studies, in vitro-in vivo correlations, and the impact of formulation 

variables on drug release and bioavailability. Additionally, the review highlights the applications and 

therapeutic significance of floating tablets in treating specific disease conditions through case studies and 

outlines future prospects and emerging trends in clinical applications. Regulatory considerations, approval 

processes, and commercialization aspects are discussed, emphasizing the necessity of compliance with 

regulatory guidelines for successful market entry. This review consolidates the diverse facets of floating 

tablet technology, providing insights into its formulation, evaluation, applications, regulatory challenges, 

and potential advancements in pharmaceutical formulations. 
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I. INTRODUCTION 

A. Definition and Significance of Floating Tablets 

Floating tablets represent a distinctive pharmaceutical dosage form designed to prolong gastric residence time and 

control drug release. These tablets possess the inherent ability to float on the gastric contents without immediate 

disintegration, ensuring sustained drug release and absorption. Their significance lies in their capacity to address 

challenges associated with conventional dosage forms, particularly in enhancing drug bioavailability, improving 

therapeutic efficacy, and optimizing patient compliance. By virtue of their ability to remain buoyant in the stomach, 

floating tablets offer an innovative approach to targeted drug delivery, thereby contributing significantly to the 

advancements in pharmaceutical formulations. [1-5] 

 

B. Brief Overview of the Historical Evolution of Floating Tablet Technology 

The evolution of floating tablet technology traces back to pioneering efforts in the late 20th century aimed at 

developing oral dosage forms capable of prolonged gastric retention. The initial formulations primarily focused on 

effervescent systems, gradually transitioning to non-effervescent and mucoadhesive systems. Over time, significant 

advancements in polymer science, drug formulation, and manufacturing techniques have facilitated the evolution of 

floating tablets, resulting in diverse formulations and improved drug delivery systems. [6,7] 
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C. Importance of Controlled Drug Release and Gastric Retention in Pharmaceutical Formulations 

Controlled drug release and gastric retention hold pivotal roles in modern pharmaceutical formulations. Achieving 

controlled drug release ensures optimal drug concentration over an extended period, enhancing therapeutic efficacy 

while minimizing side effects. Simultaneously, gastric retention, a key attribute of floating tablets, enables targeted 

drug delivery to specific regions of the gastrointestinal tract, ensuring localized action and improving drug absorption. 

This confluence of controlled release and gastric retention addresses critical pharmacokinetic challenges, contributing 

significantly to the development of novel drug delivery systems. [8,9] 

 

D. Scope and Objectives of the Review 

The primary objective of this comprehensive review is to critically analyze recent developments, formulation strategies, 

evaluation methodologies, and potential future prospects pertaining to floating tablets. The scope encompasses a 

thorough examination of the current state-of-the-art in floating tablet technology, emphasizing innovative formulation 

approaches, evaluation techniques, regulatory considerations, and emerging trends. By synthesizing existing literature 

and exploring diverse facets of floating tablet formulations, this review aims to provide valuable insights into the 

advancements, challenges, and potential applications in pharmaceutical research and development. 

 

II. FORMULATION STRATEGIES OF FLOATING TABLETS 

A. Non-Effervescent Systems: Formulation Approaches and Advancements 

Non-effervescent systems constitute a prominent category of floating tablets, characterized by their ability to generate 

buoyancy through hydrocolloid or swelling mechanisms. These systems rely on low-density materials or gas-generating 

agents to ensure prolonged gastric retention. Formulation approaches primarily involve the use of hydrophilic polymers, 

such as hydroxypropyl methylcellulose (HPMC) or polyethylene oxide (PEO), to impart controlled swelling properties 

to the tablet matrix. Recent advancements in non-effervescent systems include the utilization of novel polymer blends, 

lipid-based matrices, and modified drug delivery technologies, aiming to optimize buoyancy and drug release profiles. 

[10-15] 

 

B. Effervescent Systems: Formulation Techniques and Recent Developments 

Effervescent floating tablets harness gas-generation mechanisms to achieve buoyancy within the stomach. These 

systems typically comprise a combination of effervescent agents (e.g., sodium bicarbonate) and acids incorporated into 

the tablet core. Upon contact with gastric fluids, the effervescent reaction generates carbon dioxide, forming a gas-filled 

chamber that aids in floating the tablet. Formulation techniques involve precise control of effervescent components and 

matrix materials to regulate the rate of gas evolution and maintain buoyancy. Recent developments in effervescent 

systems focus on enhancing formulation stability, optimizing drug release kinetics, and exploring alternative gas-

generating compounds to improve performance and efficacy. [16-21] 

 

C. Mucoadhesive Systems: Formulation Considerations and Applications 

Mucoadhesive floating tablets adhere to the gastric mucosa, prolonging gastric retention through bioadhesive 

interactions. These systems incorporate bioadhesive polymers (e.g., Carbopol, sodium alginate) capable of forming 

bonds with mucosal surfaces, thereby resisting gastric motility and facilitating controlled drug release. Formulation 

considerations include the selection of suitable bioadhesive polymers, optimization of tablet geometry, and the 

incorporation of release-modifying agents. Applications of mucoadhesive systems extend to localized drug delivery, 

targeting specific sites in the gastrointestinal tract, thereby improving drug absorption and therapeutic efficacy. [22-27] 

 

D. Selection of Polymers and Excipients for Floating Tablet Development 

The successful formulation of floating tablets relies on the careful selection of polymers and excipients tailored to 

achieve desired drug release profiles and floating characteristics. Polymers exhibiting swelling properties (e.g., HPMC, 

sodium carboxymethylcellulose) or bioadhesive properties (e.g., Carbopol, chitosan) are often preferred. Excipients 

such as plasticizers, pore formers, disintegrants, and gas-generating agents play crucial roles in controlling tablet 

buoyancy, matrix erosion, and drug release kinetics. The selection and combination of these materials are critical in 
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achieving the desired formulation objectives while ensuring stability, biocompatibility, and regulatory compliance. [28-

34] 

 

III. EVALUATION METHODS OF FLOATING TABLETS 

A. In vitro Dissolution Studies: Techniques and Relevance 

In vitro dissolution studies serve as fundamental assessments to evaluate drug release profiles from floating tablets. 

Various dissolution techniques, such as paddle over disk, rotating basket, or flow-through cell apparatus, are employed 

to simulate gastrointestinal conditions. These studies involve exposing the tablets to simulated gastric fluid, followed by 

sequential exposure to intestinal media. The relevance of dissolution studies lies in elucidating drug release kinetics, 

including dissolution rates, dissolution efficiency, and determining the mechanisms governing drug release from the 

dosage form. [35-41] 

 

B. Characterization of Buoyancy and Gastric Retention Properties 

Evaluation of buoyancy and gastric retention properties is pivotal in assessing the effectiveness of floating tablets. 

Techniques involve measuring the floating lag time, total floating duration, and buoyancy force exerted by the tablet in 

simulated gastric fluids. Radiographic imaging or gamma scintigraphy studies aid in visualizing tablet movement and 

retention within the gastrointestinal tract. These evaluations provide insights into the ability of floating tablets to remain 

buoyant and achieve prolonged gastric residence, which are critical factors influencing drug release and bioavailability. 

[42] 

 

C. Correlation Between In vitro and In vivo Performance of Floating Tablets 

Establishing a correlation between in vitro dissolution profiles and in vivo performance is essential to predict the 

behavior of floating tablets in physiological conditions accurately. Comparative analyses involving pharmacokinetic 

studies in animals or human volunteers and in vitro dissolution data enable the assessment of formulation performance. 

Factors such as gastrointestinal transit, drug absorption, and drug plasma concentration profiles are evaluated to 

establish a reliable correlation between in vitro and in vivo behavior, aiding in predicting the tablet's therapeutic 

efficacy. [43] 

 

D. Advances in Imaging and Analytical Tools for Assessing Floating Tablet Behavior 

Recent advancements in imaging and analytical tools offer enhanced capabilities for assessing floating tablet behavior. 

Techniques such as magnetic resonance imaging (MRI), computed tomography (CT), and fluorescence imaging enable 

real-time visualization of tablet movement and drug release in the gastrointestinal tract. Moreover, analytical methods 

such as spectroscopic analysis, chromatographic techniques, and surface imaging using scanning electron microscopy 

(SEM) provide detailed insights into drug release kinetics, formulation stability, and interfacial interactions within the 

gastrointestinal milieu. [44] 

 

IV. RECENT DEVELOPMENTS AND INNOVATIONS 

A. Novel Drug Delivery Approaches Using Floating Tablets 

Recent advancements in floating tablet technology have ushered in novel drug delivery approaches aimed at enhancing 

therapeutic outcomes. These approaches include the development of multiparticulate floating systems, wherein 

microspheres or pellets loaded with drugs are incorporated into floating matrices. Additionally, sustained release or 

pulsatile drug delivery systems using floating tablets have emerged, allowing for controlled drug release kinetics and 

precise dosing schedules. Furthermore, targeted drug delivery strategies employing ligand-conjugated floating tablets, 

facilitating site-specific drug delivery, have garnered attention for improving drug efficacy and reducing side effects. 

[45] 

 

B. Smart and Stimuli-Responsive Floating Systems 

The evolution of smart and stimuli-responsive floating systems integrates responsive materials or stimuli-sensitive 

polymers into floating tablets. These systems exhibit dynamic behaviors in response to specific stimuli or 
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environmental triggers within the gastrointestinal tract. pH-responsive formulations, for instance, can alter drug release 

profiles based on the varying pH conditions in different regions of the gastrointestinal tract. Additionally, temperature-

sensitive floating tablets or systems sensitive to enzyme activity enable tailored drug release patterns, promoting site-

specific delivery and optimizing therapeutic outcomes. [46-53] 

 

C. Nanotechnology Applications in Floating Tablet Formulations 

The integration of nanotechnology in floating tablet formulations represents a groundbreaking development in drug 

delivery systems. Nanoparticle-based floating tablets, including nanosuspensions, nanoemulsions, or nanogels, exhibit 

enhanced drug solubility, bioavailability, and sustained release properties. Nanocarriers loaded with drugs incorporated 

into floating matrices offer precise control over drug release kinetics and improved therapeutic efficacy. Moreover, 

surface-modified nanoparticles with mucoadhesive properties enable prolonged gastric retention, enhancing drug 

absorption and systemic availability. [54-61] 

 

D. Combination Products and Multifunctional Systems 

Recent trends in floating tablet innovations encompass the development of combination products and multifunctional 

systems. These systems integrate multiple therapeutic agents or drugs with different release profiles into a single 

floating tablet. Combination therapy facilitated by floating tablets allows for synergistic effects, personalized 

treatments, and improved patient adherence. Multifunctional systems, including drug-device combinations or bioactive-

loaded implants, offer versatile drug delivery platforms with additional functionalities, such as diagnostic capabilities or 

controlled release of multiple drugs tailored to specific patient needs. [62-65] 

 

V. REGULATORY CONSIDERATIONS AND CHALLENGES 

A. Regulatory Guidelines and Approval Processes for Floating Tablet Formulations 

Navigating the regulatory landscape for the approval of floating tablet formulations involves adherence to established 

guidelines and compliance with regulatory bodies such as the FDA (Food and Drug Administration), EMA (European 

Medicines Agency), and other global regulatory authorities. These guidelines outline specific requirements concerning 

the quality, safety, efficacy, and performance of floating tablets. Compliance with Good Manufacturing Practices 

(GMP), pharmacopoeial standards, and submission of comprehensive dossiers containing preclinical and clinical data 

are essential for regulatory approval. [66,67] 

 

B. Safety and Efficacy Considerations in the Development of Gastric Retention Systems 

Ensuring the safety and efficacy of gastric retention systems, including floating tablets, presents key challenges and 

considerations. Safety assessments encompass biocompatibility studies, toxicological evaluations of excipients, and 

compatibility testing to mitigate potential risks associated with prolonged gastric residence. Efficacy considerations 

entail demonstrating therapeutic equivalence or superiority over conventional dosage forms through extensive 

preclinical studies, bioavailability assessments, and clinical trials. Risk-benefit analyses and comprehensive safety 

profiles are essential to obtain regulatory approval. [68] 

 

C. Overcoming Regulatory Challenges and Commercialization Aspects 

Challenges in regulatory approval of floating tablet formulations often arise due to complex formulation characteristics, 

variability in gastric emptying among individuals, and the need for specialized evaluation methods. Addressing these 

challenges involves conducting robust preclinical studies to establish the safety profile, employing reliable in vitro and 

in vivo models for demonstrating efficacy, and optimizing formulation parameters to ensure consistency and 

reproducibility. Commercialization aspects encompass scaling up manufacturing processes, ensuring batch-to-batch 

consistency, and strategizing market entry based on regulatory approvals.[69,70] 
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VII. CONCLUSION 

A. Summary of Recent Advancements in Floating Tablet Technology 

The conclusion summarizes the recent advancements and key findings discussed throughout the review. It encapsulates 

the innovative formulation strategies, evaluation methodologies, and technological advancements in floating tablet 

technology. Emphasis is placed on highlighting breakthroughs in formulation approaches, novel drug delivery systems, 

advancements in evaluation techniques, and the integration of emerging technologies. 

 

B. Key Challenges Addressed and Future Prospects Highlighted 

This section addresses the challenges encountered in the development and regulatory approval of floating tablet 

formulations. It discusses how the review has addressed these challenges, such as ensuring safety and efficacy, 

regulatory compliance, and achieving consistent performance. Additionally, the section outlines future prospects, 

highlighting areas for further research, technological advancements, and potential breakthroughs in floating tablet 

technology. 

 

C. Closing Remarks on the Evolving Landscape and Significance of Floating Tablets in Drug Delivery Systems 

The conclusion concludes with remarks on the evolving landscape of drug delivery systems, underlining the 

significance of floating tablets. It emphasizes the transformative impact of floating tablet technology in addressing 

unmet clinical needs, improving patient compliance, and offering innovative solutions for targeted drug delivery. The 

section reiterates the potential of floating tablets to revolutionize pharmaceutical formulations and contribute 

significantly to advancements in therapeutic treatments. 
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