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To improve patient compliance, reduce the frequency of dose, and maintain constant 

drug plasma levels, sustained-release matrix tablets are a cutting-edge drug delivery 

method that releases therapeutic agents over an extended period. The principles, 

formulation techniques, and assessment methodologies related to sustained-release 

matrix tablets are all thoroughly covered in this paper. The notion of sustained release 

systems is introduced at the outset, with an emphasis on its benefits over traditional dose 

forms, especially in the treatment of chronic illnesses. The presentation includes a 

thorough explanation of formulation methods, such as wet granulation, direct 

compression, and new technologies like 3D printing and hot-melt extrusion. The paper 

also discusses evaluation techniques in vitro and in vivo, with an emphasis on drug 

release kinetics and pharmacokinetic characteristics that are essential for the creation of 

these systems. Recent developments in the field are also highlighted in the study, such 

as the utilization of pulsatile release devices, nanotechnology, and microparticles for 

improved drug delivery. In summary, further research into novel materials and 

customized delivery methods will continue to influence the future of sustained-release 

matrix tablets in pharmaceutical science, even if they have achieved great strides in 

therapeutic applications. Researchers and formulators working on the creation of 

sustained-release matrix systems will find this review to be a useful resource. 
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INTRODUCTION 

Inventive medicate conveyance frameworks that 

provide the medicate to the right put or ceaselessly 

and beneath control are imperative since they 

make strides the helpful viability of included 

medications. Any medicate conveyance system’s 

objective is to convey a helpful dosage of 

pharmaceutical to the suitable area in the body in 

a opportune way whereas at that point maintaining 

that concentration.[1] The kind of conveyance 

framework, the malady being treated, the quiet, the 

length of treatment, and the characteristics of the 

medicate are a few of the interrelated and 

profoundly important components that influence 

https://www.ijpsjournal.com/
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the plan of verbal maintained discharge 

conveyance frameworks. Any pharmaceutical 

conveyance strategy that discharges the medicate 

continuously over a long period of time is alluded 

to as a maintained discharge system.[2] The 

commercially viable sustained action dosage 

forms that require the fewest processing variables, 

make use of standard facilities, and hold 

substantial drug dosages are thought to be matrix 

tablets. There is still intrigued in making modern 

definitions that utilize effectively available, 

sensibly estimated excipients in matrix-based 

details to give maintained sedate discharge. There 

has been a notable surge in interest in continuous 

release drug delivery systems over the past 20 

years. This is because of a number of factors, 

including the prohibitive cost of creating new drug 

entities, the expiration of current international 

patients, the development of new polymeric 

materials that can prolong the release of drugs, and 

the improvement in therapeutic efficiency and 

safety that these delivery systems have brought 

about. The sustained release method is now being 

used for veterinary goods as well.[3] We have 

chosen to focus exclusively on the sustained 

release drug delivery matrix technology in this 

review study. Comparing sustained release tablets 

and capsules to their conventional counterparts, 

which may require three or four daily doses to get 

the same therapeutic effect, the former are 

typically taken just once or twice daily. The 

intended therapeutic impact is produced by the 

drug’s initial release in sustained-release 

formulations, which are followed by a progressive 

release of more drug to sustain this effect over a 

certain time period. In many cases, the sustained 

release dosage form avoids the need for night time 

dosing by providing prolonged drug levels in 

plasma, which is advantageous for both the patient 

and the carer. An increasing amount of interest in 

the pharmaceutical sector, sustained release oral 

drug delivery technologies are becoming more and 

more popular. Additionally, there is a lot of 

interest in designing a dosage product that permits 

high drug loading, especially for medications that 

are very soluble in water. The most often utilised 

method for sustained release delivery is oral 

administration since it is convenient, easy to 

administer, allows for more design freedom in 

dose forms, is inexpensive to produce, and is easy 

to use. Solid dosage forms, which control drug 

release through diffusion, dissolution, or a mix of 

both, are the most common sustained release 

delivery systems for oral use.[4] 

The following list of key phrases defines various 

modified release dose formulations. 

1. Modified release dosage forms:  

These are measurement shapes whose 

location and/or time course of medicate 

discharge are chosen to accomplish comfort 

and/or restorative objectives not conceivable 

with conventional dose forms.[5] 

2. Controlled release: 

The medication is delivered at a steady (zero 

order) pace, and the concentration of the drug 

that is received after delivery remains 

constant over time.[6] 

3. Delayed release: 

The medication is not released right away 

after administration.[7] 

4. Extended release: 

The medication is released gradually to keep 

plasma concentrations at a therapeutic level 

for an extended amount of time, often eight to 

twelve hours.[8] 

5. Prolonged release: 

Unlike a conventional measurement shape, 

the pharmaceutical is given for assimilation 

over a longer time period. In any case, a for 

the most part slower discharge rate from the 

measurements shape recommends that onset 

is postponed.[9] 

6. Repeat action:  
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Indicates that a single dose is delivered 

reasonably quickly after administration, 

followed by the intermittent release of second 

or third doses.[10] 

7. Sustained release  

The delivery system controls how slowly the 

medication is released. 

Sustained Release Matrix Tablets: 

An oral solid dosage form known as a matrix tablet 

is one in which the medication is uniformly 

dissolved or distributed over hydrophilic or 

hydrophobic polymeric matrices. The process of 

creating sustained release matrix tablets is 

compressing a powder blend of medication, 

retardant, and additional ingredients directly to 

create a tablet that distributes the medication 

within a retardant matrix. As an alternative, the 

medication, retardant mixture, and additional 

ingredients could be ground up before 

compression. Through diffusion-controlled and 

dissolution-controlled mechanisms, these devices 

continuously release the medication.[19][20]  

Advantages Of Sustained Release Matrix 

Tablets: 

1)Patient compliance:  

Because the effectiveness of medication therapy 

depends on the patient’s capacity to adhere to the 

drug treatment, noncompliance is typically seen in 

chronic diseases that require long-term care. Many 

factors, such as patient understanding of a rigorous 

treatment regimen, patient faith in treatment, and 

knowledge of the illness process, influence patient 

compliance. Additionally, there are the cost of 

therapy, the complexity of treatment plans, and 

any systemic or local adverse effects of the dosage 

form. Using a sustained release drug delivery 

mechanism can help to mitigate this issue to some 

degree. 

2) Reduced ’see-saw’ fluctuation:  

When a drug is administered in a traditional dose 

form, the concentration of the drug in the tissue 

compartments and systemic circulation frequently 

exhibits a “see saw” pattern. Drug kinetics, 

including dosage intervals, distribution, 

elimination, and absorption rates, primarily 

determine the magnitudes of these changes. 

Because recommended dose intervals are rarely 

fewer than four hours, the “see-saw” pattern is 

more noticeable only for medications with 

biological half-lives less than four hours. The 

frequency of drug dosing can be significantly 

decreased by a well-designed sustained release 

drug delivery system, which can also maintain a 

constant drug concentration in target tissue cells 

and blood circulation. 

3)Reduction of total dose:  

Sustained release medication delivery methods use 

a lower quantity of the entire medicine to treat an 

illness. A reduction in systemic or local side 

effects is shown when the overall dosage of the 

medication is decreased. Increased economy 

would also result from this. 

4)Improving a treatment deficiency:  

For a disease to be treated optimally, active 

medications must be effectively transferred to the 

tissues and organs that require care. To obtain the 

required therapeutically effective concentration, it 

is frequently essential to deliver doses that are far 

higher than those needed in the cells. 

Unfortunately, this could have immunological, 

toxicological, and unintended impacts on non-

target tissue. An acute or chronic medical state can 

be better managed with a sustained release dose 

type. 

5)Economy:  

Due to the unique properties of these substances, 

sustained release solutions typically have higher 

initial unit costs than standard dosage forms; 

however, crucially, the average cost of treatment 

over an extended period of time may be 

lower.[11][12][13] 

Disadvantages Of Sustained Release Matrix 

Tablets: 
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1. Dose dumping: Inadequate formulation can 

result in dose dumping.  

2. Less chance of dosage modification.  

3.  It is more expensive than a traditional dose 

form.  

4. Boost the possibility of first-pass metabolism.  

5. Proper treatment requires patient education.  

6. The systemic availability may be reduced.  

7. Destitute connections between in vitro and in 

vivo.[2][14][15]  

Objectives Of Sustained Release Matrix 

Tablets: 

1. To keep the drug’s concentration steady for a 

predetermined amount of time.  

2. To administer doses less frequently than with 

conservative dosage forms. 

3.  It should minimise or completely remove side 

effects by delivering the active substance 

straight to the site of action.[16] 

4. Delivery to certain receptors, localisation to 

cells, or to specific bodily regions may be 

required for this.  

5. It is possible to increase the safety margin of 

strong medications.  

6.  Sensitive patients can experience less 

systemic and local unfavourable side 

effects.[17] 

Drawbacks Of Conventional Dosage Forms: 

1)Low patient adherence: The likelihood of 

skipping a medication dose.  

2)Both too much and too little medication may 

result from the inevitable changes in drug 

concentration.  

3)The typical peak-valley plasma concentration-

time profile that is produced enables the standard 

dose form to be drawn back.  

4)When overmedication occurs, the medicine with 

the small Therapeutic Index is the one that causes 

the majority of the bad effects to arise due to dose 

variations.[11][14][18] 

The Rationale For Developing Sustained 

Release: 

1. To increase the drug’s duration of effect. 

2.  To reduce the plasma level fluctuation. 

3.  To lower the dosage’s frequency.  

4. More effective use of drugs.  

5. Less negative consequences.[12] 

Classification Of Matrix Tablets: 

1)Hydrophobic Framework Tablet (Plastic 

matrices): 

To fulfill backed release from an verbal dosage 

outline, the pharmaceutical is combined with a 

hydrophobic or sit out of gear polymer and at that 

point pulverized into a tablet. Since the dissolving 

pharmaceutical has entered a organize of channels 

between compressed polymer particles, backed 

release is the result. A few cases of materials that 

have been utilized as hydrophobic or inactive 

lattices are acrylate polymers and their 

copolymers, polyethylene, polyvinyl chloride, and 

ethylcellulose. The infiltration of fluid into the 

network is the rate-controlling organize in these 

definitions. Dissemination is a potential 

component for the drug’s discharge in these 

tablets. When gastrointestinal fluid and water are 

appear, certain sorts of grid tablets finished up idle. 

[21] 

2)Lipid Lattice Tablet: 

These lattices were made utilizing lipid waxes and 

related substances. Drugs are discharged from 

these lattices by disintegration and pore 

dissemination. Hence, the nature of the stomach 

related liquid has a more prominent impact on 

discharge properties than the totally insoluble 

polymer framework. Various sustained-release 

definitions have utilized carnauba wax as a 

retardant introduce in conjunction with stearyl 

alcohol or stearic acid.[22] 

3)Hydrophilic Network Tablet- 

Oral controlled medicate conveyance regularly 

employments hydrophilic polymer network 

frameworks due to their wide administrative 

endorsement, cost-effectiveness, and capacity to 

accomplish a wanted medicate discharge profile. 
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One or more medicines combined with a gelling 

specialist (hydrophilic polymer) is called a 

network. There are three major categories into 

which the polymers used to make hydrophilic 

lattices drop. Subsidiaries of cellulose incorporate 

sodium carboxymethyl-cellulose, 

hydroxyethylcellulose, 

hydroxypropylmethylcellulose (HPMC) 25, 100, 

4000, and 15000 cps, and methylcellulose 400 and 

4000 cps. Non-cellulose characteristic or semi-

synthetic polymers join chitosan, modified 

starches, alginates, molasses, carob gum, agar-

agar, and polysaccharides of mannose and 

galactose. Acrylic destructive polymers: 

Carbopol-934, the most broadly utilized kind. 

4)Biodegradable Framework Tablet: 

These are made up of polymers with unsteady 

spine linkages and monomers associated to each 

other by useful bunches. Chemicals delivered by 

adjacent live cells or by nonenzymatic forms 

organically break them down or dissolve them into 

oligomers and monomers that can be metabolized 

or killed. Cases incorporate engineered polymers 

such aliphatic poly (esters), adjusted common 

polymers, characteristic polymers like proteins 

and polysaccharides, and poly anhydrides. 

5)Mineral Network Tablet: 

Their constituent polymers are inferred from a 

assortment of ocean growth species. Alginic 

corrosive is one case; it is a hydrophilic 

carbohydrate that is extricated utilizing weakened 

antacid from brown ocean growth species 

(Phaeophyceae).[23] 

On the Basis of Porosity of Matrix: Matrix tablets 

can be Divided into 3 types- 

1)Macroporous Systems: 

 The medication diffuses through matrix holes in 

these systems, which range in size from 0.1 to 1 

μm. The measure of this pore is more prominent 

than that of the dissemination molecule. 

2)The Microporous System: 

 In this kind of system, diffusion basically happens 

through pores. The pore size of microporous 

systems is between 50 to 200 A°, which is 

marginally bigger than the size of diffusant 

molecules. 

3)Non-porous Framework: 

In non-porous frameworks, atoms diffuse over the 

arrange networks since there are no pores. In this 

instance, there isn’t a pore phase—just the 

polymeric phase.[24][25] 

Characteristics That Make Drugs Suitable For 

Sustained Release Matrix: 

A) Biological characteristics- 

1. The biological half-life-  

Short half-lives of dynamic restorative 

medications make them awesome candidates 

for details with maintained discharge, which 

can lower the recurrence of measurements. 

Drugs with half-lives less than two hours are 

generally not good choices for formulations 

that provide sustained release. Since the 

effects of drugs with half-lives longer than 

eight hours are already sustained, they are 

also typically not used in sustained release 

formulations. 

2. Absorption- 

The absorption rate constant is an apparent 

rate constant that should actually be the drug’s 

release rate constant from the dose form. It 

will be difficult to maintain the system with 

drugs that have genuinely decreased 

absorption rate constants. 

3. Distribution – 

Oral sustained release formulations of drugs 

having a high apparent volume of 

distribution, such as chloroquine, are not good 

candidates because they affect the drug’s rate 

of elimination. 

4. The metabolism- 

 Drugs that are metabolised in the intestinal 

lumen or tissue prior to absorption may 

exhibit reduced bioavailability from slower-
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releasing dose formulations. The lion’s share 

of intestine divider proteins are saturable. A 

full conversion of the medication to its 

metabolites is made possible by the delayed 

release of the drug to these areas, which 

presents less of the drug overall to the 

enzymatic process throughout a given time 

period.[26][27] 

B) Physiochemical characteristics- 

1. The dosage amount- 

Generally speaking, the maximum amount of 

a traditional dosage form that can be taken 

orally is 0.5–1.0 gm in a single dose. This is 

true for dose forms with sustained release as 

well. 

2. The solubility in water Medications that are 

naturally maintained have very low solubility 

(less than 0.01 mg/ml). Given that 0.1 mg/ml 

is thought to be the minimum solubility 

requirement for a medication to be produced 

in a sustained-release system, the drug’s 

solubility will restrict the mechanism that can 

be used in the continuous delivery system. 

3. The partition coefficient- 

 The medication must pass across a number of 

biological membranes during the interval 

between administration and excretion from 

the body in order to have a therapeutic impact 

in a different part of the body. It is easy for 

drugs with a low partition coefficient to pass 

through biological membranes. In contrast, 

medications with a high partition coefficient 

will either easily pass across membranes, 

causing a build up in bodily tissue, or they 

will be eliminated gradually. 

4. Stability- 

Both enzymatic degradation and acid-base 

hydrolysis can occur in drugs taken orally. 

Drugs that are unstable in the stomach benefit 

from delivery systems that extend delivery 

throughout the GI tract’s transits. Using a 

sustaining dosage form may result in reduced 

bioavailability for medications that are 

unstable in the small intestine. The reason for 

this is because a greater quantity of 

medications are administered in the small 

intestine, where they are prone to 

deterioration. 

5. The binding of proteins- 

Numerous medications have the ability to 

attach to plasma  proteins, which can also 

affect how long they work. If a substantial 

degree of drug binding takes place, the protein 

can act as a depot for the drug, resulting in a 

protracted release profile.[28][29] 

Polymers Used In Matrix Tablet: 

a) Hydrogels- 

 Cross-linked polyvinyl alcohol( PVA), 

crosslinked polyvinyl pyrrol, and 

polyhydroxyethylemethylacrylate( PHEMA). 

b) Soluble polymers- 

Hydroxypropylmethylcellulose( HPMC), 

polyvinylpyrrolidone( PVP), polyethylene 

glycol( cut), and polyvinyl alcohol( PVA). 

c)  Biodegradable polymers – 

 Polyglycolic acid( PGA), polycaprolactone( 

PCL), polylactic acid( PLA), polyanhydrides, 

and polyorthoesters.    

d) Non-biodegradable polymers- 

 Polyethylene vinyl acetate( PVA), 

polydimethylsiloxane( PDS), polyether 

urethane( PEU), polyvinyl chloride( PVC), 

cellulose acetate( CA), and ethyl cellulose( 

EC).   

e) Mucoadhesive Polymers- 

Tragacanth, polyacrylic acid, sodium 

carboxymethyl cellulose, polycarbophil, 

methyl cellulose, and pectin.  

f) Natural polymers for  drug administration 

with prolonged release- 

g) Pectin, chitosan, sodium alginate, xanthan 

goo, and guar goo.[30][31] 

Characteristics Of An Ideal Polymer: 
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1) It ought to be adaptable and have a broad variety 

of physical, chemical, and mechanical qualities.  

2) It should be easy to administer, non-toxic, and 

have good mechanical strength.  

3) It should be simple and affordable to make.  

4) The substance need to be environmentally 

friendly and inert to the host tissue. 

Criteria Followed In Polymer Selection: 

1) The polymer should be easily synthesised and 

soluble.  

2) Its molecular weight ought to be limited.  

3) It must be in harmony with the biological 

environment. 

4) It ought to be biodegradable.  

5) A good drug-polymer connection should be 

provided. 

General Mechanism Of Drug Release From 

Polymer: 

The release of active drugs from a delivery system 

can occur via three main mechanisms, 

1) Diffusion- 

 When a medicine or other dynamic fixing 

diffuses through the polymer that makes up 

the controlled-release gadget, it happens. 

When the medication moves from the 

polymer matrix into the surrounding 

environment, diffusion takes place. With this 

kind of system, the rate of release often 

decreases as it proceeds because the active 

agent must have a longer diffusion time to 

release due to its increasing distance to travel. 

When the delivery system is introduced into 

the biological environment, the drug must be 

able to diffuse through the pores or 

macromolecular structure of the polymer 

without causing any changes to the polymer 

itself thanks to the combinations of polymer 

matrices and bioactive agents that have been 

selected for these systems.[32] 

2) Degradation-  

After the active ingredient has been released, 

a biodegradable polymer breaks down 

naturally in the body due to biological 

processes, negating the need to remove a drug 

delivery system. The majority of 

biodegradable polymers are made to break 

down when the polymer chains hydrolyse into 

increasingly smaller, physiologically 

acceptable molecules. The release rate of 

certain degradable polymers, particularly 

polyanhydrides and polyorthoesters, is 

proportional to the surface area of the drug 

delivery system since breakdown only takes 

place at the polymer’s surface. 

3) Swelling-  

They are initially dry, but they will swell after 

absorbing water or other bodily fluids. The 

swelling allows the medicine to permeate 

through the swollen network and into the 

surrounding environment by increasing the 

formulation’s aqueous solvent concentration 

and polymer mesh size.[33] 

Factors Affecting Drug Release From Matrix 

System: 

A) Drug related factors- 

1.Solubility of Drugs- 

 Due to their poor solubility and dissolution 

rate in the matrix, poorly water soluble drugs 

(< 0.01 mg/ml) frequently result in 

incomplete release, whereas highly soluble 

drugs exhibit faster release due to the 

concentration gradient across the medium, 

which determines the drug’s diffusion. With 

insoluble pharmaceuticals, polymer erosion is 

more common in the matrix; with soluble 

medications, drug release is determined by a 

mix of erosion and diffusion. The pH-

dependent solubility of drugs, especially in 

the gastrointestinal pH range, makes them 

unsuitable for matrix systems.[34][35] 

2.Drug and dose content – 

significant dose sizes (> 500 mg) make it 

challenging to package drugs into matrix systems 

due to the need for significant quantities of the 
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polymer and additional matrix formers 

(excipients). Increasing the drug content while 

maintaining a fixed polymer content speeds up 

drug release since the drug concentration rises and 

the concentration gradient at the diffusion front 

rises as well.[34] 

3. The size and weight of molecules- 

Because of the limitations imposed by the aqueous 

gel structure, drugs having a molecular weight 

greater than 5000 Dalton are believed to have poor 

diffusion across the hydrophilic matrix.[36] 

4. Shape and size of particles- 

Drug release is also influenced by the size and 

shape of soluble drug particles since these factors 

affect the intrinsic dissolving rate and effective 

surface area.[37] 

B) Polymer related factors: 

1.Type of polymer – 

The drug’s release from the matrix is greatly 

influenced by the type of polymer. There are two 

types of polymers utilised in the creation of 

prolonged release matrices: water-soluble and 

water-insoluble.[38] 

2. Viscosity grade of polymers- 

By altering the diffusional and mechanical 

properties of the gel layer, the viscosity of the 

polymer chosen at a fixed polymer level regulates 

matrix performance. Higher viscosity polymers 

generate a mechanically stable gel layer and 

hydrate quickly. Rapid gel formation in fast-

hydrating polymers reduces initial dose dumping 

from a matrix and prolongs the release 

time.[39][40] 

3. The proportion of polymers- 

With varying amounts of polymers, the drug’s 

release profile from the matrix system can be 

altered. The gel layer becomes more viscous as the 

polymer level rises, lengthening the diffusional 

channel. This could lead to a decrease in 

medication release by lowering the drug’s 

diffusion coefficient.[41] 

4. Properties of polymer particles- 

A smaller burst effect and induced lag durations 

were seen with decreasing particle size. The 

hypothesis was predicated on the idea that the gel 

barrier was quickly established because the 

smaller particles swelled more quickly.[42] 

5.Combination of polymer – 

Drug release from matrix tablets can be 

synergistically delayed by a mixture of polymers. 

The molecular physical interactions between the 

various polymers could be the cause of this 

synergy.[43] 

C)Formulation related factors: 

1. Formulation geometry, or tablet size and shape- 

Drug dissolving rate can be influenced by tablet 

shape and size when it is constructed as a matrix 

system with both diffusional and erosional release. 

In order to get the lowest release rate feasible, 

tablet matrices should be produced with the utmost 

spherical dimensions.[44] 

2. Process variables- 

The formulations created using the direct 

compression technique were observed to release 

metoprolol tartrate more quickly than those 

created using the fluid-bed and high-shear 

granulation techniques. The tablets’ thickness and 

hardness are greatly impacted by increasing the 

compression force.[41] 

3. Additives for Formulation- 

Because potential interactions between excipients 

in solid dosage forms can impact drug release and 

bioavailability, preformulation investigations of 

these interactions are required. Soluble fillers 

improve the dissolving of soluble medications by 

shortening the diffusional path length, whereas 

insoluble fillers alter the diffusion rate by 

obstructing the tablet’s surface pores.[45] 

Method Of Preparation Of Matrix Tablets: 

1) Direct Compression- 

Powdered materials are compressed 

specifically in this method, keeping up the 

drug’s chemical and physical characteristics. 

2) Wet Granulation- 
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This approach includes blending a adequate 

volume of granulating specialist with 

weighed sums of pharmaceutical and 

polymer. Damp mass screening comes when 

adequate cohesion has been accomplished. To 

make “running powder,” the granules are to 

begin with dried and screened some time 

recently being combined with oil and 

disintegrant and compressed utilizing a 

single-punch tablet compression machine. 

3) Melted Granulations- 

This method includes the utilize of a fabric 

that softens at a comparatively moo 

temperature. After the substrate is warmed 

over its dissolving point, this fabric can be put 

over it in a liquid state. Dissolve granulation 

was utilized to test different lipophilic 

binders. 

4) The Hot-Melt Extrusion Method- 

A combination of the energetic chemicals, 

thermoplastic polymers, and additional 

planning makes a difference are fed into the 

extruder’s barrel through the holder in the hot-

melt ejection handle. A rotating screw moves 

the materials interior the warmed barrel. Tall 

temperatures cause the materials to soften, 

and the liquid mass is continually nourished 

through the pass on that is affixed to the 

barrel’s conclusion. Films can too be made 

from the extruder, depending on the measure 

of the pass on barrels.[46] 

Evaluation Of Sustained Release Matrix 

Tablets: 

A sustained-release product must be able to 

form in-vitro and in-vivo analysis and the 

correlation between the two in order to 

guarantee the product’s strength, safety, 

stability, and dependability.  

The evaluation parameters have been 

discussed as follows: 

1. In Vitro Techniques- 

a)The USP dissolution method 

b)the oscillating tube method 

c)the rotating disc method 

d)the rotating bottle method 

e) the rotating basket method 

f) the stationary basket method 

g) and the beaker method. 

2. Methods in Vivo – 

After a suitable in-vitro profile is obtained, an 

in-vivo assessment and the establishment of 

an in-vitro in-vivo correlation are required.  

a) Urinary excretion tests 

b) blood level data 

c)  clinical response 

d) and nutritional studies  

e) Studies on toxicity  

f)  Use of radioactive tracers 

3. Studies on Stability – 

The strength, purity, identity, quality, safety, and 

in-vitro in-vivo release rates that the medicine and 

its dosage form claim to have at the time of 

administration must be supported by appropriate 

stability evidence. Additionally, the amount of 

the medicine released by the SR product must be 

fixed and must not alter while being stored. The 

sustained-release product’s in-vitro and in-vivo 

release rates can be impacted by ambient or 

accelerated variables like humidity and 

temperature. For a product with continual release, 

the stability programmer is kept in storage. 

4. Bioavailability testing- 

Bioavailability refers to a particular drug moiety, 

typically an active therapeutic component, which 

could be the full drug or, in the case of a prodrug, 

a metabolite. A common definition of 

“absorption” is the net movement of drug-related 

mass into the body from the point of application. 

Pharmaceutical optimisation of the dose form 

could be necessary to improve the drug’s 

absorption properties and, consequently, its 

bioavailability. The majority of the time, 

bioavailability studies compare the tested 

medication product’s single dose in healthy adults 
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without fasting. Furthermore, trials with a single 

dose are typically adequate to validate the design 

of SR dosage forms; however, numerous doses 

are necessary to determine the ideal dosage 

schedule. The reported blood levels following a 

single dose are also too low to be precisely 

measured, or there is considerable subject-to-

subject variability.[47] 

New Developments In Drug Delivery System 

For Sustainedrelease: 

Sustained medication activity for dosage forms 

taken orally is accomplished by either reducing the 

dosage form’s transit time through the 

gastrointestinal system or altering the rate at which 

the drug is released from the dosage form. 

1) Single unit dosage forms- 

When the therapeutic substance is uniformly 

dispersed (dissolved) across the solid matrix, 

it is referred to be a diffusion-controlled 

system. These categories apply to this system: 

intricate reservoir system, coated tablets, or a 

system with many layers. 

2) Hydrophobic/ Swellable tablets- 

An alkaloid, like morphine salts, that have 

been combined with its salt and greasy 

corrosive or any copolymer of ethylene vinyl 

acetic acid derivation (a hydrophobic filler) 

and compacted into tablets. 

3) Semisolid matrix system – 

To create a dosage form, the medicine is 

combined with an oily “semisolid” 

hydrophobic carrier and then mass is usually 

placed into a gelatine capsule. 

4) Ion exchange Resins- 

The core tablet of the device is encased in a 

semipermeable membrane coating with a 

laser-created hole of 0.4 mm in diameter. The 

drug solution, tablet, or particle that permits 

water to be transported into the tablet and 

subsequent drug solution to be pumped out of 

the tablet via the tiny delivery aperture in the 

tablet coating. Examples include the Glipizide 

pills (Glucotrol XL) from Pfizer and the 

Verapamil HCl tabs (Covera-HS ®) from 

Searle.[48][49] 

5) Multiple unit dosage forms- 

It symbolises a combination of the dose form, 

whose source could be homogeneous or 

heterogeneous. One of the many forms that 

are accessible is the multitablet system. It is 

possible to create compressed tablets with 

small spheroids that are 3–4 mm in diameter 

in order to achieve different drug release 

properties. These can then be inserted into the 

shells of gelatin capsules to create the 

appropriate pattern of drug release coated 

microspheres, granules, and beads. In these 

systems, the medication is dispersed onto 

granules, pellets, beads, or other particulate 

matter. A solution of the therapeutic 

component is applied to microcrystalline 

cellulose spheres, tiny innocuous nonpareil 

seeds, or sugar-and-starch beads using either 

standard pan coating or air suspension 

coating. Inert medication pellets are coated 

with film-forming polymers to create these 

pellets. The quantity and composition of the 

polymer coatings affect the medication 

release. A method known as 

microencapsulation involves creating thin 

layers of wall material around solids, liquids, 

or even gases to confine them in minute 

particles. The medicine is delivered from the 

device as efficiently as possible by using the 

bioadhesion concept. A mucoadhesive system 

can be used to locally deliver the drug to 

specific areas and extend the duration of 

contact between the drug and the absorbing 

membrane.[50] 

6) Cardiovascular Stents with Protein Drug 

Eluting-  

Protein sustained-release technology has the 

potential to be used in protein-eluting 

cardiovascular stents. Current drug-eluting 
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stents use chemical compounds that, while 

preventing restenosis after stent implantation, 

prevent the blood artery endothelium harmed 

by stent implantation from mending. Delays in 

endothelium recovery lead to thrombus 

formation and incident bleeding. When applied 

directly to the stenting site, a number of 

proteins have been shown to enhance vessel 

endothelium repair and inhibit the growth of 

vascular smooth muscle. These proteins, 

however, were useless when loaded onto 

stents. Stents coated with a hydrophobic 

polymer layer were impregnated in a protein 

solution in these studies in order to adsorb 

proteins on the polymer surface. Nonetheless, 

protein denaturing is known to occur when 

proteins adsorb on hydrophobic polymer 

surfaces. Additionally, a stent surface can only 

adsorb a bsmall quantity of proteins (less than 

20 μg/stent).[51] 

7) Sustained release injectable formulations- 

Sustained release injectables have been developed 

in recent years. This was created in order to extend 

the drug’s impact at the intended spot. This 

development also offers the benefits of lowering 

the frequency of doses, optimising the link 

between efficacy and dosage, minimising negative 

side effects, and improving patient response. This 

method also lowers the expense of parenteral 

medication treatment and lessens pain during 

administration. An injectable sustained-release 

system’s safety concerns cannot be disregarded. 

Most parenteral sustained-release methods can 

make it very difficult to stop therapy too soon in 

the event of medication toxicity once it has been 

provided. 

After extended exposure, the system and/or 

medicine may cause a clinically concerning 

adverse reaction in the local tissues. Research on 

parenteral sustained-release technologies has been 

spurred in recent years primarily by the 

introduction of new carriers. In the past five years, 

a growing number of injectable sustained-release 

medications have received regulatory approval, 

further demonstrating the expansion of these 

products in the pharmaceutical market.[2] 

Future Oriented Scope: 

Sustained release dosage formulations can 

improve a drug’s bioavailability and half-life 

while still producing beneficial therapeutic effects. 

As a result, the frequency of dosage will also 

decrease and enhance patient adherence. The 

benefits of sustained-release dosage forms and 

their increasing acceptance are being used by 

pharmaceutical corporations by creating a range of 

sustained-release matrix tablets containing active 

pharmaceutical ingredients (APIs) to improve 

patient outcomes. In anticipation of the future, 

more medications are being put onto sustained-

release matrix tablets. 

CONCLUSION : 

From the explanation above, it is clear that 

sustained-release formulations aid to improve 

patient compatibility and dose efficiency. 

Conversely, sustained release denotes a drug’s 

gradual release over time. Controlled release may 

or may not apply to sustain released formulation. 

From the explanation above, we can infer that the 

formation of SRDDS is dependent on a number of 

variables, including the drug’s pharmacokinetic, 

pharmacodynamic, and biopharmaceutical 

properties. As an alternative to oral predictable 

drug delivery systems, sustained release drug 

delivery systems have had little trouble breaking 

into the market. By shortening the time between 

doses and minimising side effects, release 

formulations show promise in increasing patient 

compliance 
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