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ABSTRACT:
Pharmaceuticals with sustained release have recently emerged as a very practical tool in
medical practice, providing patients with a variety of real and perceived benefits. By
eliminating fluctuations in the therapeutic concentration of the drug in the body, sustained
release is also a viable method of reducing the negative side effects of medication in your
body. Nowadays, there aren't many new pharmaceuticals emerging from research and
development, and those that are already on the market are suffering from drug resistance
owing to improper use, particularly in the case of antibiotics. Therefore, altering the
operation is a suitable and optimal technique to increase the effectiveness of some drugs by
slightly changing the drug distribution. By avoiding the volatility of the therapeutic
concentration of the drug in the body, sustained release is also offering a promising
technique to reduce the negative effects of medication. Most medications, if not formulated
properly, may readily release the medication at a faster rate and are likely to produce toxic
concentrations of the medication upon oral administration. The release of the medication
through such a system includes both dissolution controlled as well as diffusion controlled
mechanisms.
Keywords: Matrix tablets, Sustain release polymers, Patient convenience and compliance.

1. INTRODUCTION
The terms delayed release, continued action, slow release,
controlled discharge, expanded release, and modified release
have all been used to describe oral dosage medications with
altered liberated qualities. Each drug delivery method aims
to eliminate the repeated fluctuations in therapeutic drug
levels that occur after conventional distribution methods [1].
Sustained release dosage formulations are designed to
produce either rapid achievement of a formulation's systemic
level, which maintains the medication's therapeutic range for
an extended period, or sustained achievement of
medication's therapeutic levels, which is released slowly
(which is prolonged action).
The requirements that must be met to ensure consistent drug
plasma levels are as follows: 1) The rate of absorption of
drug release must be resolved by the zero-order rate of drug;
and 2) The rate of drug elimination must be equal to the rate
at which the drug is liberated from the maintenance dose at
the required steady state levels. The definitions that follow
are a collection of key words that are used to explain various
modified release dose formulations.
A. Modified release dosage form
Dosage forms designed to achieve plasma and practical

goals not possible with conventional preparations due to
different drug liberation systems of time path and site [2].

B. Controlled release
The drug concentration varies with time after delivery and is

discharged at a constant (zero order) rate.
C. Delayed release
The medication is given out after delivery, but not right

away [3].
D. long term or extended release
Slow drug release is required to maintain therapeutic plasma

concentrations for an extended period of time (typically 8-12
hours) [4].
E. Prolonged release
It denotes that a single dose is administered very quickly and
that subsequent second or third doses are administered at
irregular intervals [5].
F. Repeat the action
The delivery mechanism determines how quickly the
medication is delivered, which is slow [6].
G. Receptor targeting sustained release system
Any pharmaceutical administration technique that achieves
the drug's progressive release over an extended period of
time is referred to as a sustained-release system.
A system is considered a controlled-release system if it is
successful in maintaining constant drug levels in the target
tissue or cells, regardless of whether the control is temporal,
spatial, or both.
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Sustained release dosage implies an initial release of the
medication sufficient to deliver a therapeutic dose shortly
after administration, followed by a progressive release over
time.
In contrast to quick release tablets, which may need to be
taken three or four times per day to achieve the same
medication effect, sustained release tablets and capsules are
frequently taken only once or twice per day. In a sustained
release dosage form, the active ingredient that provides the
desired treatment for curing a condition is typically released
all at once. The leftover medicine should then be released,
and the therapeutic effect should be sustained over time. The
sustained release of medication boosts the maintenance of
medication plasma levels as seen in Figure 1 [7].

Fig1: Plasma drug concentration profile for a sustained release
formulation

The goal of a sustained release drug delivery system was to
gradually dispense medication while maintaining plasma
drug levels. Sustained release medication delivery is
appropriate for formulations with a shorter half-life.
Designing innovative matrix-based formulations with
extended drug release using readily available, low-cost
excipients remains a hot topic. There has been a noticeable
increase in interest in sustained release pharmaceutical
delivery systems over the last 20 years. This is due to a
variety of factors, including the prohibitive cost of
developing new drug entities, the ageing of existing
international patients, the discovery of new polymeric
materials useful for delaying drug release, and the
therapeutic effectiveness and safety improvements attained
by these delivery systems.
A number of interconnected, important factors influence oral
sustained release delivery systems, including the type of
delivery system, the condition being treated, the patient, the
length of therapy, and the properties of the medication. A
sustained release System is any medication delivery method
that achieves gradual drug release over a long period of time
[8].
2. BENEFITS OF A CONTROLLED RELEASE
DELIVERY SYSTEM

a) Local and systemic side effects are reduced: GI
irritability has been reduced [9, 10].

b) Drug use has increased: With repeated doses, the
overall dosage of the medication is reduced, and
there is little medication absorption.

c) Enhanced therapeutic efficacy
d) Treatment has been improved.

e) Less volatility in medicine dosage results in a more
consistent pharmacological response.

f) Illustration of special effects: Long-term release
Aspirin provides enough medication to provide
symptomatic relief to the arthritic patient upon
awakening.

g) Treatment or condition management that is more
rapid.

h) With continued use, there is less drug activity.
i) Techniques for achieving continuous release, which

can improve the bioavailability of some
medications. Medication that is susceptible to
enzymatic inactivation, for example, can be
protected by being enclosed in polymer systems
designed for prolonged release.

j) Because of their unique properties, the initial unit
cost of sustained release drugs is frequently higher
than that of conventional dosage forms. However,
the average cost of therapy over a longer period
may be lower.

3. SUSTAINED RELEASE DOSAGE FORMS
DRAWBACKS

a) It keeps the therapy from being stopped abruptly.
b) There is less room for dose adjustment.
c) The typical biological half-life was used as a model

for developing these dosage forms [11].
d) They are expensive.

4. MATRIX TABLET
Because matrix tablets are the most cost-effective sustained
and controlled release solid dose forms, they could be used
to introduce extended-release drug therapy. Matrix tablets
are oral solid dosage forms made of hydrophilic or
hydrophobic polymeric matrices in which the drug is evenly
dissolved or dispersed. A zero-order mechanism, in theory,
should allow the drug to be released from a sustained release
dosage form while maintaining the drug plasma level close
to that of an intravenous infusion [12].
The matrix system, a release mechanism, prolongs and
controls the drug's dispersed or dissolved release. A matrix is
a well-combined mixture of one or more medications and a
gelling agent made of hydrophilic polymers.
4.1 Benefits
1. Simple to make, Convenient, efficient, and economical

[13, 14].
2. Has the ability to release compounds with a high

molecular weight.
3. Sustained release formulations may be able to maintain

higher therapeutic concentrations for longer periods of
time.

4. Sustained release formulations help to keep blood
concentrations low.

5. Sustained-release medications have the potential to
improve patient compliance.

6. To reduce toxicity, postpone drug absorption.
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7. Protect the drug from hydrolysis and other derivative
changes in the gastrointestinal system to increase its
stability.

8. Reduce the negative local and systemic effects.
9. Increased therapeutic value.
10. Drug accumulation is reduced with continuous dosing.
11. Drug use is less prevalent.
12. Some drugs' bioavailability is being improved.
4.2 Disadvantages
1. The leftover matrix must be removed after the medicine

has been released [15].
2. Expensive planning.
3. A variety of factors, including diet and the rate at which

the stomach empties, influence release rates.
4. Medication release rates are influenced by the square

root of time. The diffusional resistance and/or the
effective area at the diffusion front cause a continuous
decrease in the release rate. However, using extremely
slow-release rates, which are frequently equivalent to
zero-order, may have a significant long-term effect.

5. SUSTAINED RELEASE MATRIX SYSTEM
The introduction of the matrix tablet as a sustained release in
the world of pharmaceutical technology has resulted in a
new breakthrough for unique drug delivery systems. In
stomach acids, the matrix pill eventually deteriorates. There
are two processes at work: zero-order erosion and coated
particle dissolution, both of which result in a decrease in
surface area. Blood levels of active pharmaceutical
ingredients can be kept within a narrow range, above the
minimal effective level but below the dangerous level [16].
In matrix frameworks, multiple mechanisms appear to better

support the medication's extended drug release profile. By
distributing solid particles inside a porous matrix made of
hydrophilic materials, matrix tablets can be created using
wet granulation or direct compression techniques [17, 18].
The sustained release method can be used to maintain a
therapeutically effective concentration in the systemic
circulation over time, improving patient compliance. SR oral
dose forms such as osmotic systems, matrices containing
water soluble/insoluble polymers, and membrane-controlled
systems have all been developed. Extensive research has
been conducted to develop SR techniques for medications
that are poorly water soluble [19].

6. CLASSIFICATION OF MATRIX TABLETS
6.1. Depending on the Specific Reducing Substance
Employed
6.1.1. Hydrophobic Matrices
To achieve prolonged release from an oral dosage form, the

medication is combined with an inert or hydrophobic
polymer and crushed into a tablet. To achieve continuous
release, the drug is distributed through a network of channels
that exist between compacted polymer particles. Materials
such as polyethylene, polyvinyl chloride, ethyl cellulose, and
acrylate polymers and their co-polymers have been used as
inert or hydrophobic matrices. The liquid's penetration into

the matrix is the rate-regulating stage in these formulations.
Diffusion is one possible method of medication release in
these types of tablets [20].
6.1.2. Lipid Matrices
These matrices were created using lipid waxes and other
materials. Drug release from these matrices occurs via
erosion as well as pore diffusion. As a result, release
characteristics are more sensitive to the composition of the
digestive fluid than a completely insoluble polymer matrix.
Carnauba wax has been used as a retardant base in
conjunction with stearyl alcohol or stearic acid in a variety
of long-release formulations [21].
6.1.3. Hydrophilic Matrices
Hydrophilic polymer matrix systems are frequently used in
oral controlled drug delivery due to their versatility in
achieving a desired drug release profile, economic
effectiveness, and widespread regulatory acceptability.
Medication formulation in gelatinous capsules or, more
commonly, tablets with hydrophilic polymers with high
gelling capacities as base excipients [22, 23].
6.1.4. Biodegradable Matrices
These are made up of polymers with monomers linked
together by functional groups and backbones made up of
brittle links. They are physiologically degraded or destroyed
into oligomers and monomers that can be metabolized or
excreted by enzymes or non-enzymatic mechanisms in
neighboring living cells. Synthetic polymers such as
aliphatic poly (esters) and poly anhydrides are examples, as
are naturally occurring polymers such as proteins and
polysaccharides22 and modified natural polymers [24].
6.1.5. Mineral Matrices
These are made up of polymers derived from various types
of seaweed. One example is alginic acid, a hydrophilic
carbohydrate produced by brown seaweed species
(Phaeophycean) using diluted alkali [25].
6.2. Upon the Principles of Matrix Porosity [26]
6.2.1. Macro porous System
Drug diffusion occurs in these systems through holes in the
matrix ranging in size from 0.1 to 1 m. This pore size is
exceeded by the diffusant molecule.
6.2.2. Micro Porous System
In this type of structure, diffusion occurs primarily through
pores. The range of pores in micro porous systems is 50 to
200 A°, which is slightly larger than the diffusant molecule
size.
6.2.3. Non-Porous System
In non-porous systems, molecules diffuse over the network
meshes due to the absence of pores. In this case, only the
polymeric phase is present; the pore phase is not.
6.3. Continuous Delivery Matrix System Polymers
The following polymer varieties are utilized in sustained
release matrix systems:

 Hydrophilic Polymers
Sodium alginate, poly (ethylene oxide), Xanthan gum,
hydroxypropyl methyl cellulose (HPMC), hydroxypropyl



International Journal of Pharma Research and Health Sciences, 2022; 10(6): 3511-20.

3514
© All rights reserved with authors as per copyright policy

cellulose (HPC), hydroxyl ethyl cellulose (HEC), and cross-
linked homopolymers and co-polymers of acrylic acid [28].

 Hydrophobic Materials
Wax and water-insoluble polymers are typically used in

their formulation [29].

 Natural Polymers
Guar Gum, Sodium Alginate, Pectin, Xanthan Gum, and
Chitosan [30].

 Biodegradable polymers
Polyglycolic acid (PGA), polycaprolactone (PCL),
polyanhydrides, and polyorthoesters are examples of
polymers [31].

 Non-biodegradable Polymers
Cellulose acetate (CA), Polyvinyl chloride (PVC), Polyether
urethane (PEU), Polydimethylsiloxane (PDS), and Ethyl
cellulose (EC) [31] are examples of polyethylene vinyl
acetate (PVA) [32].

7. FACTOR INFLUENCING SUSTAIN
RELEASE DELIVERY SYSTEM
7.1. Physiochemical Factors
7.1.1. Partition coefficient
The partition coefficient is the ratio of the medication in an
oil phase to that in an adjacent aqueous phase. Because
biological membranes are lipophilic, drugs that pass through
them have very high bioavailability if the drug's partition
coefficient is affected. Medicines with lower partition
coefficients are not suitable for oral CR drug delivery
systems because they will not partition out of the lipid
membrane once they enter it, whereas medications with
higher partition coefficients are also not suitable for oral SR
drug delivery systems [33].
7.1.2. pka, ionization, and water solubility
Most drugs must be absorbed as weak acids or bases around
the delivery site [34].
7.1.3. Drug uniformity
When drugs are administered orally, they are susceptible to
enzymatic and acid/base hydrolysis degradation. Extended
delivery to the entire GI tract benefits drugs that degrade
quickly in the stomach because it slows the rate of
decomposition. If a medication is administered in an
extended-release dosage form and is unstable in the small
intestine, its bioavailability may be reduced. This is because
more medication is transported to the small intestine, where
it is more likely to be broken down [35].
7.1.4. Dose size
A popular dosage form has a maximum dose size of 500-
1000 mg. This description also applies to formulations for
long-acting drugs. as a precautionary measure for security.
Evaluation of dosage size is critical as a gauge for the safety
associated [36].
7.2. Biological Factors
7.2.1. Half-life
A medicine's half-life is a measurement of how long it
remains in the body. If the chemical has a short half-life, the

dosage form may contain an excessively high concentration
of the medication (less than 2 hours). Drugs with an
elimination half-life of at least 8 hours, on the other hand,
are well handled in the body when taken in regular doses,
negating the need for a sustained release drug delivery
system. For the development of a pharmaceutical delivery
system, the optimal drug half-life is 3-4 hours [37, 38].
7.2.3. Therapeutic Range
Low therapeutic index medications should not be included in
sustained release formulations. If the body's mechanism
malfunctions, dosage dumping may cause toxic effects [39].
7.2.4. Absorption
The medicine should be absorbed at a relatively constant rate
along the length of the small intestine. If a medication is
absorbed via active transport or is limited to a specific region
of the stomach, SR preparation may be detrimental to
absorption. One method of supplying chemicals with
prolonged delivery mechanisms is to keep the chemicals in
the stomach. The drug can then be released gradually and
delivered to the absorptive area. Because the goal of
developing an SR product is to have control over the
delivery mechanism, the rate of release must be much slower
than the rate of absorption [40].
7.2.5. Protein Binding
Drugs are all bound to plasma and tissue proteins to some

degree, but the pharmacological response is determined by
the drug's unbound concentration rather than its total
concentration. The drug's ability to bind to proteins
influences its therapeutic impact regardless of dosage form.
Because significant combining to plasma prolongs half-life,
sustained release drug delivery systems aren’t always
required in this type of medicine [41].

8. DRUG RELEASE METHOD FROM
MATRIX TABLET
The medication first dissolves in the upper shell of the
matrix that is accessible towards the bathing liquid before
diffusing out of the matrix. The bathing fluid is still in
contact with the solid drug during this process. As a result,
for such a mechanism to be diffusion regulated, the rate at
which drug component dissolves inside the matrix must be
much quicker than the rate at which drug component
dissolves outside the matrices. In order to explain this
system, the following assumptions are made during the
mathematical model's derivation [42-44]:
a) During drug release, a false-steady condition is

maintained.
b) The average distance of drug permeation through the

matrices is smaller than the dimensions of the drug
particles.

c) At all times, the bathing solution offers sink conditions.
The system's release behaviour may be statistically
characterized by the following equation:

dM/dh = Co. dh - Cs/2                    (Equation 1)
Cs = Saturated medication concentration inside the matrices.
Co = Total medication quantity in a unit volume of matrices
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dh = Alteration in the width of the drug-depleted zone of the
matrix
dM denotes the alterations in the quantity of medicine
discharged per unit area.
Furthermore, as per theory of diffusion:
dM = (Dm. Cs / h) dt (Equation 2)
Dm denotes the diffusion variable in the matrices.
The width of the medication-depleted matrix is given by h.
dt = Time Variation
Using equations1 and 2, together with integration
M = [Cs. Dm (2Co −Cs) t] ½         (Equation 3)
Once the quantity of the substance used exceeds the
saturation content, the following occurs:
M = [2Cs.Dm.Co.t] ½ (Equation 4)
In equations 3 and 4, the amount of medicine released is
proportional to time squared. As a result, if a system is
primarily diffusion controlled, a graph of drug discharge
versus function of time should increase linearly. Drug
liberation from a porous monolithic matrix is defined as the
concurrent entry of neighboring liquids, breakdown of the
medication, and leaking out of the substance via twisted
interstitial pathways and apertures.
The release of drug from a permeable or granular medium
should then regard for the amount and extent of the
entrances:
M = [Ds. Ca. p/T. (2Co – p. Ca) t] ½ (Equation 5)
p = The permeability of the matrices
p = The permeability of the matrices = t
Ca is the solubility of the medication in the dissolution
medium.
Ds is the dispersion coefficient in the discharging medium.
T denotes the distance traversed by diffusion.
The equation for false stable state is as follows:
M = [2D. Ca .Co (p/T) t] ½ (Equation 6)

The following equation may be used to determine the
matrix's complete porosity:

p = pa + Ca/ ρ + Cex / ρex (Equation 7)
pa = Air pocket porosity in the matrix
Cex = Water-soluble excipient percentage
p = Porousness
ρ= Medication's density
ex = Water-soluble excipients' density
Equation 7 may be simplified for data processing purposes
to:
M = k. t ½ (Equation 8)
In which k is constant, If the drug release from the matrix is
diffusion-controlled, the amount of drug released vs the
function of time will be linear. In this scenario, medication
release from a uniform matrix system could be regulated by
adjusting the following criteria:

 Asymmetry

 Permeability

 Initial drug content inside the matrix

 Drug solubility

 Polymer component creating the matrices

9. EFFECTS ON MEDICATION DISCHARGE
FROM MATRIX SYSTEMS
9.1. Medication-related variables
9.1.1. Drug solubility
Because diffusion is determined by the concentration slope
throughout the channel, that is a feature of solubility [45, 46,
47], a drug with a high solubility will release more quickly;
however, drugs with low solubility (0.01 mg/ml) will
frequently release only partially due to their slow solubility
and matrix dissolution rates. In the matrices of insoluble
medicines, polymer attrition prevails, whereas erosion and
diffusion work together to govern drug release in soluble
meds. Drugs having pH-dependent solubilization,
particularly in the digestive system pH range, are
weak matrices system options [48].
9.1.2. Dosage content
Due to the necessity for huge amounts of the matrix former
and additional matrix formers, medications with large dose
levels (> 500 mg) are difficult to synthesize into a matrix
system (excipients). Because of the higher drug
concentration and the accompanying greater accumulation
slope at the distribution front, a rise in dosage form at a
constant polymer level enhances medication discharge [49].
9.1.3. Molecular weight and size
The hydrophilic gel form constraint is thought to cause drugs
with molecular weights greater than 5000 Dalton to diffuse
poorly across hydrophilic matrices
9.1.4. The particle size and shape
Because particle size and shape of soluble medicines affect
effective surface area and thus intrinsic dissolving rate, they
also affect drug release.
9.2. Polymer-related variables
9.2.1. The type of polymer
The type of polymer has a significant impact on the release
of the medicine from the matrix. Hydrophilic and lipophilic
polymers can be used to make prolong release matrices.
9.2.2. Grade of polymer viscosity
At a fixed polymer level, the viscosity of the polymer chosen
regulates matrices effectiveness by influencing the
mechanical, diffusional properties of the gel surface. Higher
viscosity polymers hydrate quickly and form a mechanically
stable gel layer. Fast hydrating polymers form gels quickly,
which reduces initial dosage disposition from matrices and
increases distribution time [50, 51].
9.2.3. Polymer content
With different polymer concentrations, medication's release
profile from the matrix system may change as polymer
concentration increases.
9.2.4. Particle properties of polymers
Lowering particle dimensions resulted in shorter lag times
and a reduced burst effect. The reasoning was based on the
smaller particles expanding faster, allowing the gel barrier to
form faster.



International Journal of Pharma Research and Health Sciences, 2022; 10(6): 3511-20.

3516
© All rights reserved with authors as per copyright policy

9.2.5. Polymer mixture
The combination of polymers may synergistically delay drug
discharge from controlled release tablets. The molecular
physical interactions of the various polymers may be the
cause of this synergism.
9.3. Formulation-related variables
9.3.1. Geometry of the formulation
The dimensions and form of a matrices type tablet with
diffusive plus erosional dispersion can have an impact on
how rapidly the drug dissolves. To obtain the lowest possible
discharge rate, tablet matrices should be as spherical as
feasible.
9.3.2. Process variables
Metoprolol tartrate was allegedly released faster in direct
compression formulations than in free flowing or
particularly high milling processes. Enhancing the crushing
strength has a considerable impact on the firmness and
diameter of the tablets
9.3.4. Preparation ingredients
Reformulation investigations of potential excipient
interactions in solid dosage forms are required due to the
potential for these interactions to impact drug release and
bioavailability. Soluble fillers improve soluble medicine
dissolution by shortening the diffusional route, whereas
insoluble fillers slow diffusion by obstructing the tablet's
surface pores.
Table1: The medication to be produced as a sustained
release matrix tablet formulation with polymer and the
technique can be used [52-55]

Drugs Used Category Method
Used

Polymer Used

Domperidone Anti-emetic Wet
Granulation

HPMC-K4M,
Carbopol-934

Venlafaxine Anti-
depressant

Wet
Granulation

Beeswax,
Carnauba wax

Ibuprofen Anti-
inflammato
ry

Wet
Granulation

EC, CAP

Alfuzosin Alfa-
adrenergic
Agonist

Direct
Compression

HPMC-K15M,
Eudragit-RSPO

Zidovudine Anti-viral Direct
Compression

HPMC-K4M,
Carbopol-934, EC

Minocycline Antibiotic Wet
Granulation

HPMC-K4M,
HPMC-K15M,
EC

Aceclofenac Anti-
inflammato
ry

Wet
Granulation

HPMC-K4M,
K15M, K100M,
E15, EC, Guar
gum

Metformin HCL Anti-
diabetic

Direct
Compression

HPMC-K100M,
EC

Propranolol
HCL

Beta-
adrenergic

Wet
Granulation

Locust bean gum,
HPMC

blocker
Diclofenac
sodium

Anti-
inflammato
ry

Wet
Granulation

Chitosan, EC,
HPMCP, HPMC

Acarbose Anti-
diabetic

Direct
Compression

HPMC, Eudragit

Furosemide Anti-
diuretic

Direct
Compression

Guar gum, Pectin,
Xanthan gum

Ambroxol HCL Expectorant
, Mucolytic

Direct
Compression

HPMC-K100M,

Aspirin Anti-
inflammato
ry

Direct
Compression

EC, Eudragit-
RS100, S100

Flutamide Anti-
androgen

Direct
Compression

HPMC-K4M,
Sod.CMC, Guar
gum, Xanthan
gum

Diethyl
carbamazepine
citrate

Anti-filarial Wet
Granulation

Guar gum,
HPMC-E15LV

Diltiazem Ca+2

channel
blocker

Direct
Compression

HPMC-K100M,
HPMC-K4M,
Karaya gum,
Locust bean gum,
Sod.CMC

Enalapril
maleate

ACE
inhibitor

Direct
Compression

HPMC-K100M,
HPMC K4M,

Itopride HCL Prokinetic
agent

Direct
Compression

HPMC-K100M,
HPMC-K4M, EC

Indomethacin Anti-
inflammato
ry

Direct
Compression

EC, HPMC

Chlorphenirami
ne maleate

H1
antagonist

Melt-
extrusion

Xanthan gum,
Chitosan

Theophylline Respiratory
depressant

Direct
Compression

Carbopol-934P,
HPMC-K100M,
HPMC-K4M,
HPMC-K15M,
EC

Losartan
potassium

Anti-
hypertensiv
e

Direct
Compression

HPMC-K100M,
HPMC-K4M,
Eudragit-RSPO

Metoclopramide Anti-emetic Direct
Compression
/ Wet
Granulation

HPMC, CMC,
EC, SSG

Miconazole Anti-fungal Direct
Compression
/ Wet
Granulation

Pectin, HPMC

Naproxen Morphine
antagonist

Direct
Compression

HPMC-K100M,
HPMC-K15M,
PVP

Nicorandil Ca+2 Wet HPMC, CMC, EC
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channel
blocker

Granulation

Amlodipine Anti-
arrhythmic

Direct
Compression

HPMC, EC

Phenytoin Na Anti-
epileptic

Wet
Granulation

Tragacanth,
Acacia, Guar
gum, Xanthan
gum

Ranitidine HCL H2
antagonist

Direct
Compression

Chitosan,
Carbopol-940

Ondansetron Anti-
hypertensiv
e

Wet
Granulation

HPMC-K100M,
HPMC-K4M,
HPMC-K15M

Tramadol B2 blocker Wet
Granulation

HPMC-K4M,
Karaya gum,
Carrageenan gum

Verapemil Ca+2
channel
blocker

Direct
Compression

HPMC-K100M,
HPMC-K4M,
HPMC-K15M

10. VARIOUS TECHNIQUES USED FOR
FORMATION
10.1. Direct Compression
In this procedure, powdered materials are crushed directly
without altering the physiochemical characteristics of the
medication [56].
10.2. Wet granulation
The granulating agent is mixed with weighed amounts of the
drug, polymer, and both. After a certain level of
cohesiveness, wet bulk screening should be performed.
Using a single-punch tablet compression machine, the
particles are dehydrated, screened of dried particles, then
combined with lubricating agent and disintegrants to form
"flowing powder" medicine [57].
10.3. Melt Granulation
This technique makes use of a substance that melts at
less temperatures. Such liquid could be heated past its
melting point before being dropped over a molten substrate.
The melt granulation technique was used to evaluate a
variety of lipophilic binders [58].

11. SUSTAINED RELEASE MATRIX TABLET
EVALUATION
Until a pharmaceutical with a prolonged release may be
marketed, its strength, safety, stability, and dependability
must be proven in vitro and in vivo, as well as a relationship
connecting these two. Several studies have been published
on the standards and processes for evaluating controlled
delivery formulations [59, 60, 61]:
11.1. Weight Variation
Weigh each of the twenty pills separately. Determine the
total weight of these 20 pills. After that, the average pill
weight was calculated.

11.2. Hardness
The hardness of tablets from each batch was measured with
a Monsanto’s hardness tester, and median values were
calculated.
11.3. Friability test
Roche friabilator was used to determine the degree of
friability of the tablets. For four minutes, it rotates at a speed
of 25 rpm.
11.4. Thickness
The thickness of the tablets was measured using micrometer
screw gauges.
11.5. Content Consistency
The amount of medication was determined using a UV-
visible spectrophotometer and the calibration curve method.
11.6. Dissolution in vitro
The matrix tablet's release rate was determined using the
USP dissolving testing apparatus II (paddle method). The
dissolving test used 900 cc of solvent and a predetermined
rotation per minute. At various intervals, a sample of the
solution was removed from the dissolving apparatus. The
equal quantity of new dispersing liquid was used to
substitute the specimens. The contents were filtered using a
membrane filter [62].
11.7. Medication content
An average was found after weighing ten tablets. To

generate a total amount of 100 ml, an 8 mg powder was
mixed in 8 ml of 0.1N NaOH prior getting diluted with
phosphate buffer saline at pH 6.8. After shaking for an hour,
the solution was stored for 24 hours. In a 10 ml volumetric
flask, 1 ml of the stock mixture was collected and adjusted to
pH 6.8 using phosphate buffer. For spectrophotometric
measurements of absorbance at 379nanometer against pH
6.8 phosphate buffer, filtered solution was used as a blank.
The drug content of one tablet was computed [63, 64].

12. DRUG DISSOLUTION PROFILE
KINETICS MODELLING
To achieve accurate kinetic modeling of drug release, the
solubility of the most effective formulation was adapted to
the zero order, first order, and Higuchi models. To identify
the optimal model, the strategies were utilized.

i. Percentage of total medication released versus time.
(Zero order)

ii. Plot time against the accumulated percentage of
medication left (First order kinetic model)

iii. The Higuchi model: cumulative proportion of
medication released vs. time squared.

Zero order: Zero order kinetics may be observed in various
modified discharge dose forms, especiallycontrolled or
prolonged release dosage forms (those dose forms in which
the drug is released in a scheduled, predetermined, and
longer manner than normal).Total percentage of drug
released.
First Order: This dissolving action is present in the
majority of conventional dosage formulations. Several
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modified release drugs, particularly those with a long release
period, use this type of dissolution pattern. When the
medication dissolves, a gel-like layer forms around it,
presumably allowing the drug's molecules to disseminate. A
linear plot depicts the log cumulative fraction of drug
remaining present over time.
Higuchi model: In modified release dosage formulations, a
matrix structure of some kind is frequently present. In these
cases, the substance separates from the matrix. Water
penetrating rate determines the drug's dissolution pattern
(diffusion controlled). A cumulative plot of drug release
percentages [65, 66].

13. CONCLUSION
The main topics of this review article were the sustained
release matrix tablet and its various benefits and drawbacks,
goals, classes, and types of polymers used in its formulation,
method of preparation, various drug distribution methods,
factors affecting sustained discharge system, as well as
assessment of prolonged release matrix system.
Sustained release matrix tablets are popular due to their ease
of preparation, scalability, and adaptability. In addition to
other advantages, continuous release matrix tablets offer a
once-daily dosage and a low cost. They can be used to
improve dose effectiveness in order to generate the
necessary therapeutic response, as well as to address issues
with traditional dosage forms and patient compliance.
Tablets with a sustained release matrix have the potential to
quickly dominate the market.
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