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INTRODUCTION 

Matrix tablets are one of the most commonly used oral 

drug delivery systems designed to provide controlled and 

sustained release of drugs. These systems are formulated 

to release the drug over an extended period, reducing 

dosing frequency and improving patient compliance. The 

matrix system is composed of a drug dispersed in a 

polymer matrix, which controls the drug release rate by 

diffusion, erosion, or a combination of both mechanisms. 

The release of drug from matrix type formulation 

governed by Fick’s first law of diffusion. 

 

J=dQt/dt =-D dc/dx 

J is flux, or rate of diffusion, while Q is the amount 

diffused per unit of time t, and d is the diffusion 

coefficient. 

 

One of the least complicated approaches to the 

manufacture of sustained release dosage forms involves 

the direct compression of blends of drug, retardant 

material, and additives to form a tablet in which drug is 

embedded in a matrix core of retardant. Sustained-

release matrix tablets are formulated so that the active 

ingredient is embedded in a matrix of insoluble 

substance so that the dissolving drug has to find its way 

out through the holes in the matrix. In some sustained 

release formulations the matrix physically swells up to 

form a gel, so that the drug first has to dissolve in the 

matrix, then exit through the outer surface. The 

adjustment of the polymer concentration, the viscosity 

grades and addition of different types and levels of 

excipients to the polymer matrix can modify the drug 

release rate.
[1] 

 

Materials used as retardants in matrix tablet 

formulations 

There must be sufficient polymer content in a matrix 

system to form a uniform barrier. The barrier protects the 

drug from immediately releasing into the dissolution 

medium. If the polymer level is too low, a complete gel 

layer may not form. In most studies, increased polymer 

level in the formulation results in decreased drug-release 

rates. There are three classes of materials used as 

retardants in matrix tablet formulations viz: 

1) Insoluble, inert polymers 

These ingredients go into making tablets that are meant 

to be swallowed whole and not disintegrate in the 

gastrointestinal tract. The core of swallowed tablets 

contains an unreleased medication. 

Examples- Polyethylene, ethyl cellulose 

Poly vinyl chloride, methyl acrylate-methacrylate 

copolymer 

 

2) Insoluble, erodible polymers 

These form matrices that control release through both 

pore diffusion and erosion. Release characteristics are 

therefore more sensitive to digestive fluid composition 

than to the totally insoluble polymer matrix. Total release 

of drug from wax-lipid matrices is not possible, since a 

certain fraction of the dose is coated with impermeable 

wax films. 

Examples- Carnauba wax in combination with stearic 

acid, steryl alcohol 
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Castor wax 

Triglycerides 

Poly ethylene glycol 

Polyethylene glycol mono stearate 

 

3) Hydrophilic polymers 

It is consists of in situ gel-forming non-digestible 

compounds. Drug release is regulated by water leaking 

through a gel layer that is created when the polymer 

hydrates, drug transport through the hydrated, swollen 

matrix, and erosion of the gelled layer. The drug:polymer 

ratio and the polymer chosen for formulation determine 

how much diffusion or erosion governs release. 

Examples- Methyl cellulose 

Poly ethylene oxide 

Poly vinyl alcohol 

Galacto mannose 

Carbopol 

Hydroxy propyl cellulose 

 

Types of Matrix Tablets 

There are 3 Types of Matrix Tablets 

• Hydrophilic matrices 

• Fat wax matrices 

• Plastic matrices 

 

1) Hydrophilic Matrix Tablet 

Hydrophilic matrix is the one where the release-retarding 

material is water swell able or swell able cum erodible 

hydrocolloid such as high molecular weight. Hydrophilic 

matrices containing swellable polymers are referred to as 

swellable sustained release systems or hydrophilic matrix 

tablets. A number of polymers have been investigated to 

develop in situ gel-forming systems, due to the ability of 

these matrices to release an entrapped drug in aqueous 

medium and to regulate release of such drug by control 

of swelling and cross linking.[rupali kale] hydroxypropyl 

methylcellulose (HPMC), Eudragit, Sodium alginate and 

Guar gum are the polymers most widely used as gel-

forming agents in the formulation of solid sustained 

release dosage forms. Water penetration, polymer 

swelling, drug dissolution, drug diffusion and matrix 

erosion from these dosage forms are controlled by the 

hydration of polymer, which forms a gel barrier through 

which the drug diffuses.
[2] 

 

 

 

 

 

 

 

 

 

 

 
 

Examples 

Sodium Carboxy Methylcellulose, Methyl Cellulose, 

Hydroxy propyl Methyl Cellulose, Hydroxyl Ethyl 

cellulose, Polyethylene Oxide, Poly Vinyl Pyrrolidine, 

Poly Vinyl Acetate, Gelatin, Natural Gums. 

 

Several commercial patented hydrophilic matrix systems 

are currently in use, such as synchron technology and 

hydro-dynamically balanced system. 

 

Advantages 

• Ease of manufacture. 

• Excellent uniformity of matrix tablet. 

 

2) Fat wax matrix tablet 

The drug can be incorporated into fat wax granulations 

by spray congealing in air, blend congealing in an 

aqueous media with or without the aid of surfactants and 

spray drying techniques. Examples- Polyethylene, Ethyl 

cellulose, Glyceryl esters of hydrogenated resins have 

been added to modify the drug release pattern. 

 

3) Plastic matrix tablets 

With plastic materials, tablets can be easily prepared by 

direct compression of drug provided the plastic material 

can be communited or granulated to desired particle size 

to facilitate mixing with drug particles.
[3] 

 

Examples 

Polyvinyl chloride, Polyethylene, Vinyl acetate, Vinyl 

chloride copolymer, Vinyllidine chloride, Acrylate (or) 

Methyl methacrylate copolymer, Ethyl cellulose, 

Cellulose acetate, Polystyrene. 
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Figure-2: Gastro Retentive Drug Delivery Systems. 

 

Drug Release Mechanisms 

The release of a drug from a matrix tablet can occur 

through various mechanisms: 

1. Diffusion-Controlled Release 
In this mechanism, the drug diffuses through the pores of 

the polymer matrix. The rate of release is influenced by 

the porosity of the matrix and the solubility of the drug. 

 

2. Erosion-Controlled Release 

 The drug release is governed by the erosion of the 

matrix itself. As the polymer matrix erodes, the 

embedded drug is gradually released. 

3. Swelling-Controlled Release 

In hydrophilic matrices, upon contact with gastric fluids, 

the polymer swells, forming a gel layer that controls the 

drug release by diffusion through the swollen layer. 

 

4. Combination of Mechanisms 

 In many cases, a combination of diffusion, erosion, and 

swelling mechanisms contributes to the overall release 

profile. 

 

 
 

Advantages of Matrix Tablets 

Sustained Drug Release: Matrix tablets provide a 

prolonged release of the drug, maintaining therapeutic 

levels for extended periods. 

 

Improved Patient Compliance: Reduced dosing 

frequency enhances patient adherence to the medication 

regimen. 

 

Versatility: Suitable for many drugs, including those with 

short half-lives. 

Reduced Side Effects: matrix tablets minimize the risk of 

dose-related side effects by maintaining steady plasma 

concentrations. 

 

Cost-Effectiveness: These tablets are relatively simple to 

manufacture and can be produced at a lower cost than 

more complex delivery systems.
[4] 

 

Challenges in Formulation 

Despite their advantages, matrix tablets also pose certain 

challenges: 



Srilatha et al.                                                                  European Journal of Biomedical and Pharmaceutical Sciences 

  

 

 

www.ejbps.com        │        Vol 11, Issue 9, 2024.         │          ISO 9001:2015 Certified Journal        │ 

 

 

54 

Drug Stability: The stability of the drug within the matrix 

can be compromised due to interactions with the polymer 

or exposure to environmental conditions. 

 

Reproducibility: Achieving consistent release profiles 

across different batches can be difficult due to variations 

in the manufacturing process. 

 

Gastrointestinal Variability: Variations in gastrointestinal 

pH, motility, and the presence of food can affect the 

release profile of the drug. 

 

Limited Drug Loading: High drug loading may lead to 

matrix disintegration or altered release profiles.
[5]

 

 

Recent Advancements and Innovations 

Recent research has focused on enhancing the 

performance and application of matrix tablets: 

1. Use of Novel Polymers 

Development of smart polymers that respond to 

environmental stimuli (pH, temperature) to modulate 

drug release. 

  

2. 3D Printing 

Application of 3D printing technology to design matrix 

tablets with precise control over the geometry and 

internal structure, enabling tailored release profiles. 

 

3. Nanotechnology Integration 

Incorporation of nanoparticles within the matrix to 

improve drug solubility, bioavailability, and targeted 

delivery. 

 

4. Combination Therapy 

Formulation of matrix tablets with multiple drugs to 

provide a synergistic therapeutic effect and enhance 

patient compliance.
[6] 

 

CONCLUSION 

A significant part of the landscape of controlled drug 

delivery systems is played by matrix tablets. Their 

capacity to deliver consistent and regulated release 

renders them appropriate for an extensive array of 

medicinal uses. Matrix tablets are a viable foundation for 

future drug delivery advances due to their ability to be 

expanded upon by advancements in polymer science, 

formulation processes, and drug delivery technologies. 

Their effectiveness will be improved and their use in 

clinical practice will be expanded with more research on 

how to overcome the current obstacles.  
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