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Floating matrix tablets represent a noteworthy paradigm in oral drug delivery systems, 

offering sustained and controlled release of pharmaceutical agents. This comprehensive 

review aims to provide a meticulous examination of recent advancements in the design, 

formulation, and performance of floating matrix tablets. The exploration encompasses 

diverse aspects, including polymer selection, manufacturing techniques, and the impact 

of formulation variables on buoyancy and drug release kinetics. The review critically 

evaluates the influence of innovative excipients, such as hydrophilic and hydrophobic 

polymers, on the buoyancy and drug release profiles of floating matrix tablets. 

Furthermore, it delves into the incorporation of novel technologies, such as 3D printing 

and nanotechnology, in the fabrication of these dosage forms, highlighting their 

potential to enhance drug delivery precision. An in-depth analysis of the physiological 

and pharmaceutical factors affecting the floating behaviour of matrix tablets is 

presented, shedding light on the significance of gastro retentive drug delivery systems 

in optimizing therapeutic outcomes. Moreover, the review explores the regulatory 

landscape and challenges associated with the commercialization of these advanced 

formulations, emphasizing the need for harmonized guidelines and quality assurance 

standards. This comprehensive synthesis of recent advancements in floating matrix 

tablets aims to provide researchers, pharmaceutical scientists, and regulatory 

professionals with valuable insights into the evolving landscape of oral drug delivery 

systems, fostering further innovation and optimization in the development of 

gastroretentive formulations. 
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INTRODUCTION 

In the dynamic landscape of pharmaceutical 

sciences, the quest for innovative drug delivery 

systems persists, driven by the pursuit of enhanced 

therapeutic outcomes and patient-centric 

solutions. Among these, floating matrix tablets 

https://www.ijpsjournal.com/
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emerge as a formidable contender, representing a 

sophisticated amalgamation of formulation 

ingenuity and targeted drug release strategies. 

These tablets, designed to remain buoyant on the 

gastric fluid surface, unveil a plethora of 

opportunities to overcome challenges associated 

with conventional dosage forms.[1] The rationale 

behind the development of floating matrix tablets 

lies in their capacity to address critical limitations 

encountered in traditional drug delivery systems. 

The conventional immediacy of drug release often 

leads to erratic absorption patterns and suboptimal 

therapeutic efficacy. In contrast, floating matrix 

tablets offer a strategic approach by prolonging 

gastric residence time, facilitating sustained 

release, and providing a controlled and predictable 

drug delivery profile. The intricacy of floating 

matrix tablets resides not only in their buoyancy 

mechanism but also in the deliberate selection of 

polymers, gas-generating agents, and formulation 

techniques. This complexity is a testament to the 

multidisciplinary nature of pharmaceutical 

research, where advancements in polymer science, 

gastroretentive technologies, and controlled 

release strategies converge to redefine the 

possibilities of drug delivery. As we embark on 

this comprehensive review, our aim is to delve into 

the definition, preparation methodologies, 

procedural intricacies, and diverse therapeutic 

applications of floating matrix tablets. By 

scrutinizing each facet, we seek to provide a 

nuanced understanding of the current state of these 

innovative drug delivery systems, their 

advantages, limitations, and the potential they hold 

for shaping the future of pharmaceutical 

formulations. Through this exploration, we aim to 

contribute to the collective knowledge that propels 

the field forward, fostering innovation and paving 

the way for optimized therapeutic interventions in 

patient care.[2] 

DEFINITION 

Floating matrix tablets represent a sophisticated 

evolution in pharmaceutical formulations, 

strategically designed to optimize drug delivery 

within the gastrointestinal tract. The fundamental 

principle guiding their design is buoyancy, 

ensuring these tablets remain afloat on the gastric 

fluid surface for an extended period. This unique 

characteristic facilitates prolonged drug release, 

allowing for sustained therapeutic effects and 

improved patient adherence. At the heart of these 

tablets lies a carefully selected combination of 

hydrocolloid polymers and gas-generating agents. 

The hydrophilic nature of these polymers 

facilitates water uptake, forming a gel-like matrix 

that encapsulates the drug. Concurrently, gas-

generating agents create buoyancy, preventing the 

tablet from descending into the lower 

gastrointestinal tract. This intricate balance of 

components ensures the tablets navigate the 

dynamic and often challenging environment of the 

stomach, releasing the drug in a controlled 

manner. Understanding the rationale behind 

floating matrix tablets requires an exploration of 

their advantages over traditional drug delivery 

systems. Conventional immediate-release 

formulations often suffer from erratic absorption 

and limited duration of action. In contrast, floating 

matrix tablets offer a solution to these challenges 

by extending residence time in the stomach, 

leading to enhanced drug absorption and improved 

bioavailability. This unique delivery system also 

holds promise for drugs with a narrow absorption 

window, providing a platform for targeted and 

sustained release.[3] The evolution of floating 

matrix tablets has been marked by a growing 

understanding of gastric physiology and 

advancements in polymer science. Researchers 

have fine-tuned formulations to achieve optimal 

floatability, ensuring tablets remain buoyant for 

the desired duration. Additionally, innovations 

such as gastroretentive polymers and effervescent 

agents contribute to the tablets ability to navigate 
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the gastric environment and provide controlled 

drug release.[4]  

 
Figure no.1 

 
Figure no.2 

PREPARATION: 

The preparation of floating matrix tablets is a 

meticulous process, demanding precision in 

formulation to achieve the desired buoyancy and 

controlled drug release characteristics. Critical to 

this process is the selection of appropriate 

polymers, which act as the backbone of the tablet 

matrix. Hydrophilic polymers such as 

hydroxypropyl methylcellulose (HPMC), sodium 

alginate, and carbomer are commonly employed 

due to their excellent gelling properties and 

biocompatibility.[5] The incorporation of gas-

generating agents is another pivotal aspect of 

formulation. Effervescent agents like sodium 

bicarbonate react with gastric acid to produce 

carbon dioxide, generating buoyancy and 

preventing the tablet from sinking. This dual-

action mechanism of polymers and gas-generating 

agents ensures the tablets remain afloat, 

optimizing drug release kinetics. Various 

techniques are employed in the preparation of 

floating matrix tablets, each with its advantages 

and considerations. Hot melt extrusion is one such 

method, offering advantages in terms of 

homogeneity and improved drug release profiles. 

Direct compression, on the other hand, is a simpler 

and cost-effective approach, well-suited for drugs 

sensitive to heat or shear forces. By understanding 

these formulation strategies, researchers can tailor 

their approach based on the specific characteristics 

of the drug and desired release profile.[6] 

Preparation of floating matrix tablets involves a 

series of steps aimed at formulating a dosage form 

that remains buoyant in the stomach for an 

extended period, thereby prolonging drug release 

and improving bioavailability. This 

comprehensive guide outlines the process in detail. 

1. Introduction to Floating Matrix Tablets 

Floating matrix tablets are oral dosage forms 

designed to release drugs slowly and continuously 

over an extended period while remaining buoyant 

on the stomach's gastric fluid. They offer several 

advantages, including enhanced gastric retention, 

reduced dosing frequency, improved patient 

compliance, and controlled drug release.[1] 

2. Selection of Polymers 

Choosing appropriate polymers is crucial for 

formulating floating matrix tablets. Polymers with 

excellent swelling, gelling, and matrix-forming 

properties are preferred. Commonly used 

polymers include hydroxypropyl methylcellulose 

(HPMC), sodium carboxymethylcellulose 

(NaCMC), polyethylene oxide (PEO), and 

carbomer. These polymers provide matrix 

integrity, control drug release, and ensure floating 

properties. The selection depends on factors such 
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as drug solubility, desired release profile, and 

tablet characteristics.[7] 

3. Drug Loading Methods 

Incorporating the active pharmaceutical ingredient 

(API) into the polymer matrix is a critical step. 

Several methods can be employed, including 

direct compression, wet granulation, and hot melt 

extrusion. Direct compression involves blending 

the drug with polymer and excipients, followed by 

compression into tablets. Wet granulation requires 

granulating the drug-polymer mixture using a 

suitable binder, followed by drying and milling. 

Hot melt extrusion involves melting the polymer 

and mixing it with the drug, followed by extrusion 

and milling into granules. 

4. Addition of Floating Agents 

Floating agents or gas-generating agents are added 

to impart buoyancy to the tablets. Commonly used 

floating agents include sodium bicarbonate, 

calcium carbonate, and citric acid. These agents 

react with gastric fluid to generate carbon dioxide 

gas, creating a floating effect. The amount of 

floating agent used influences the tablet's 

buoyancy and duration of floatation. Careful 

selection and optimization of floating agents are 

essential to achieve desired floating properties. 

5. Excipients and Fillers 

Additional excipients and fillers are incorporated 

to improve tablet characteristics such as 

compressibility, flowability, and disintegration. 

Common fillers include microcrystalline cellulose 

(MCC), lactose, and mannitol. These fillers 

enhance tablet properties, facilitate uniform drug 

distribution, and aid in tablet compression. 

Excipients like lubricants and glidants are also 

added to prevent tablet sticking and ensure smooth 

tablet manufacturing process.[4] 

6. Granulation 

Granulation may be required, especially if wet 

granulation method is chosen for drug loading. In 

wet granulation, the drug-polymer mixture is 

granulated using a solvent or binder, followed by 

drying and milling to obtain granules of uniform 

size. Granulation improves powder flow 

properties, enhances tablet compaction, and 

ensures uniform drug distribution within the tablet 

matrix. 

7. Blend Preparation 

All components including drug, polymers, floating 

agents, excipients, and fillers are thoroughly 

blended using a blender or mixer. Proper blending 

ensures uniform distribution of ingredients, which 

is crucial for consistent drug release and floating 

properties. Blend preparation is a critical step in 

tablet manufacturing and requires careful attention 

to achieve homogeneity. 

8. Tablet Compression 

The blended mixture is compressed into tablets 

using a tablet press at the desired compression 

force and speed. Tablet compression ensures the 

formation of tablets with appropriate hardness, 

thickness, and uniformity. The compression 

process should be optimized to avoid tablet defects 

such as capping, lamination, and sticking. Quality 

control measures such as weight variation and 

hardness testing are performed to ensure tablet 

quality. 

9. Coating 

Optional gastroretentive coating can be applied to 

the tablet surface to further enhance buoyancy and 

protect the drug. The coating material should be 

carefully selected to provide the desired release 

profile and ensure compatibility with the tablet 

matrix. Gastroretentive coatings improve tablet 

integrity, prolong floating duration, and enhance 

drug release characteristics. 

10. Quality Control and Packaging 

Quality control tests serve as a critical checkpoint 

in the pharmaceutical manufacturing process, 

ensuring that finished tablets meet stringent 

pharmacopeial standards and regulatory 

requirements. Tests encompass a range of 

parameters, such as uniformity of drug content, 

weight variation, hardness, friability, and 
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disintegration time. The uniformity of drug 

content guarantees consistent dosage in each 

tablet, while weight variation checks for 

uniformity across the batch. Hardness and 

friability assessments ensure the tablet's physical 

robustness, crucial for handling and transportation. 

Disintegration time measures the tablet's ability to 

break down in the digestive system for optimal 

drug absorption. Once these quality control 

measures are met, the tablets undergo meticulous 

packaging into materials designed to shield them 

from environmental factors, light, and moisture, 

ensuring stability during storage and preserving 

their efficacy until they reach the end user. This 

comprehensive approach to quality control and 

packaging safeguards the integrity and 

performance of pharmaceutical products. [8] 

PROCEDURE: 

The procedural intricacies of floating matrix tablet 

development are crucial for ensuring 

reproducibility, efficacy, and scalability. The step-

by-step manufacturing process involves careful 

consideration of raw material characteristics, 

blending techniques, granulation methods, and 

compression parameters. In the initial stage of 

floating tablet formulation, raw materials, 

particularly polymers and gas-generating agents, 

are meticulously chosen and characterized. 

Emphasis is placed on assessing the compatibility 

of these components with the targeted drug. 

Rigorous testing follows material selection, 

ensuring both quality and performance 

consistency. This critical phase sets the foundation 

for the formulation process, where the interplay of 

selected materials significantly influences the 

tablet's buoyancy, drug release kinetics, and 

overall efficacy. The thorough evaluation of raw 

materials underscores a commitment to 

developing a reliable and effective pharmaceutical 

product. The blending process is critical for 

achieving a uniform distribution of the active 

pharmaceutical ingredient (API) within the tablet 

matrix. Various blending techniques, such as dry 

blending and wet granulation, are employed based 

on the formulation requirements. Wet granulation, 

in particular, aids in improving the flow properties 

of the blend and enhances tablet compression 

characteristics.[9] Granulation, the next phase, 

involves the agglomeration of powder particles to 

form granules. This step is instrumental in 

enhancing the compressibility of the powder mix, 

leading to the production of tablets with uniform 

drug content. The choice between wet and dry 

granulation depends on factors such as the 

physical properties of the drug and excipients, as 

well as the desired characteristics of the final 

tablet. The compression process in pharmaceutical 

manufacturing is a crucial step where granules are 

transformed into their final tablet form, 

determining the ultimate structure and integrity of 

the medication. Key parameters, notably 

compression force and dwell time, wield 

significant influence over the tablet's mechanical 

strength, disintegration properties, and drug 

release profile. Compression force, applied during 

the process, is pivotal in establishing the tablet's 

hardness and breaking resistance. An optimal 

compression force ensures uniform tablet strength, 

preventing issues like chipping or breakage during 

handling and transport. Dwell time, the duration of 

pressure application, contributes to the tablet's 

compactness and overall cohesiveness. Balancing 

these parameters is essential to achieving the 

desired drug release profile, whether immediate, 

sustained, or delayed. The intricacies of 

compression parameters are essential for 

maintaining batch-to-batch consistency and 

meeting pharmacopeial standards. Fine-tuning 

compression during this phase allows 

pharmaceutical manufacturers to produce tablets 

with reliable mechanical strength, predictable 

disintegration characteristics, and controlled drug 

release, ensuring the efficacy and safety of the 

final product for the end-user. Quality control 
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measures are implemented throughout the 

manufacturing process to ensure the 

reproducibility of the formulation. Critical quality 

attributes, such as tablet hardness, friability, and 

drug content uniformity, are rigorously monitored. 

Analytical techniques such as high-performance 

liquid chromatography (HPLC) and dissolution 

testing are employed to assess the tablet's drug 

release characteristics.[10] 

Figure no.3 

USES: 

The applications of floating matrix tablets are 

expansive, positioning them as a versatile and 

promising drug delivery system across various 

therapeutic domains. This section explores their 

utility in gastroretentive drug delivery, sustained 

release formulations, and targeted drug 

delivery.[11] One of the primary applications lies 

in gastroretentive drug delivery, where the tablets 

demonstrate the ability to remain in the stomach 

for an extended period. This is particularly 

advantageous for drugs with a narrow absorption 

window or those susceptible to degradation in the 

acidic environment of the stomach. The prolonged 

residence time enhances drug absorption, resulting 

in improved bioavailability and therapeutic 

efficacy. Sustained release formulations represent 

another key area where floating matrix tablets 
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exhibit their prowess. By modulating the release of 

the drug over an extended period, these tablets 

provide a consistent plasma drug concentration, 

minimizing fluctuations and reducing the 

frequency of administration. This is particularly 

beneficial for drugs with a short half-life and those 

requiring continuous therapeutic action.[12] The 

targeted drug delivery capabilities of floating 

matrix tablets are harnessed for localized treatment 

within the gastrointestinal tract. By controlling the 

release of the drug in specific regions, these tablets 

offer a targeted approach for conditions such as 

inflammatory bowel diseases and infections. The 

ability to customize drug release profiles further 

contributes to tailoring treatments based on the 

physiological demands of the disease. Beyond 

these conventional applications, floating matrix 

tablets have demonstrated efficacy in enhancing 

the bioavailability of poorly soluble drugs. The 

prolonged gastric residence time allows for 

enhanced dissolution and absorption of these 

drugs, overcoming the limitations associated with 

low solubility. This opens avenues for 

reformulating existing drugs and expanding their 

therapeutic potential.[13] 

ADVANTAGES OF FLOATING MATRIX 

TABLETS: 

Floating matrix tablets offer a range of advantages 

that position them as a promising and versatile 

drug delivery system. 

1. Extended Gastric Residence Time:  

Floating matrix tablets exhibit prolonged gastric 

residence time, providing an extended window for 

drug release. This feature is particularly 

advantageous for drugs requiring absorption in the 

upper gastrointestinal tract, enhancing 

bioavailability and therapeutic efficacy. 

2. Improved Patient Compliance:  

The sustained release profile of these tablets often 

allows for less frequent dosing, leading to improved 

patient compliance. Reduced dosing frequency 

contributes to enhanced convenience and 

adherence to prescribed regimens, especially in 

chronic conditions. 

3. Enhanced Bioavailability for Poorly Soluble 

Drugs:  

Floating matrix tablets are effective in improving 

the bioavailability of poorly soluble drugs. The 

prolonged exposure of these drugs to the 

gastrointestinal fluids facilitates enhanced 

dissolution, overcoming challenges associated with 

limited solubility and erratic absorption. 

4. Customizable Drug Release 

Profiles:  

Formulation flexibility allows for the 

customization of drug release profiles. This 

adaptability is particularly beneficial in tailoring 

formulations to match the specific pharmacokinetic 

requirements of diverse drugs, thereby optimizing 

therapeutic outcomes. 

5. Targeted Drug Delivery:  

The ability of floating matrix tablets to remain 

localized within the stomach enables targeted drug 

delivery. This is advantageous for treating 

conditions specific to the upper gastrointestinal 

tract, offering a localized therapeutic effect while 

minimizing systemic exposure.[14] 
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Figure no.4 

DISADVANTAGES OF FLOATING 

MATRIX TABLETS: 

While floating matrix tablets exhibit notable 

advantages, certain challenges and limitations 

must be considered in their development and 

application. 

1. Variable Gastric Emptying Time:  

The gastric emptying time can vary among 

individuals, affecting the consistency of tablet 

performance. Factors such as food intake, 

gastrointestinal motility, and physiological 

differences contribute to variability, potentially 

impacting drug release kinetics. 

2. Dependency on Gastric pH:  

The buoyancy mechanism of floating matrix 

tablets often relies on the generation of gas through 

the reaction of acid with effervescent agents. This 

dependency on gastric pH may pose challenges in 

patients with altered gastric acidity, potentially 

impacting the tablets' buoyancy and drug release. 

3. Formulation Sensitivity:  

Achieving and maintaining buoyancy requires a 

delicate balance of formulation components. 

Sensitivity to changes in formulation parameters, 

such as polymer concentration and gas-generating 

agent ratios, can affect the tablets' performance 

and consistency. 

4. Limited Applicability for Rapid 

Absorption Drugs:  

While advantageous for drugs requiring prolonged 

exposure for absorption, floating matrix tablets 

may not be suitable for drugs with a rapid 

absorption profile. For such drugs, the extended 

gastric residence time may not necessarily 

translate into improved bioavailability. 

5. Potential for Gastric Irritation:  

The extended presence of tablets in the stomach 

may lead to gastric irritation, particularly if the 

formulation contains irritant substances. This 

aspect needs careful consideration to ensure 

patient safety and minimize the risk of adverse 

effects. [15]  

 
Figure no.5 
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CONCLUSION: 

In conclusion, floating matrix tablets emerge as 

promising drug delivery systems, showcasing 

notable advantages but accompanied by inherent 

challenges. The prolonged gastric residence time 

and enhanced patient compliance offered by these 

formulations are undeniable strengths. The 

controlled release ensures sustained therapeutic 

drug levels, potentially improving treatment 

outcomes. Additionally, the convenience of 

reduced dosing frequency enhances patient 

adherence, a crucial factor for successful long-

term therapy. However, challenges loom, 

primarily in the form of variability in gastric 

emptying time. The unpredictable interplay of 

factors influencing stomach emptying, such as 

food intake and individual physiological 

differences, can affect the tablet's performance, 

leading to potential variations in drug release. 

Formulation sensitivity further complicates 

matters, demanding meticulous consideration of 

drug-polymer compatibility and excipient 

interactions. Additionally, there's a risk of gastric 

irritation associated with certain formulations, 

necessitating careful balance to ensure patient 

safety and tolerability. In navigating the complex 

landscape of floating matrix tablets, a nuanced and 

balanced assessment is paramount. While the 

benefits are clear, including extended residence 

time and improved compliance, developers and 

healthcare practitioners must remain cognizant of 

the formulation intricacies and potential 

challenges. Informed decision-making, guided by 

a thorough understanding of the specific drug and 

patient population, is imperative for the successful 

development and application of floating matrix 

tablet formulations in the dynamic realm of 

pharmaceuticals. 
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