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ABSTRACT

Matrix tablets are sorts of controlled drug delivery system, which discharge the drugin nonstop way by both ¢
controlled also dispersion-controlled components To control the arrival of the drug. which are having distinctive
solvency properties, the drug is scattered in swellable hydrophillic substance. a dissolvable matrix of unbending
non swellable hydrophobic material or plastic material, one of the last confounded methodologies two the produce
of supported discharge measurements frame include the immediate pressure of mix of drug, retardant material
and added substance to define a tablet in which the drug is installed in a matrix of the retardant on the other hand
drug and retardant drained might be granulated preceding pressure, the materials most broadly utilized as a part of
getting ready matrix systems incorporate both hydrophilic and hydrophobic polymer generally accessible
hydrophilic polymers incorporate hydroxypropyl methyl cellulose (HPMC), hydroxypropy! cellulose (HPC) at that
point hydroxyehtylcellulose (HEC) at that point thickener sodium alginate polyethylene oxide and crossconnected
homopolymers and copolymers of acrylic corrosive. It is usely provided in micronized frames since little
molecule estimate is a basic to the fast developmentof coagulated layer on the tablet surface (Jaimini and Kothari

KEYWORDS: Matrix tablets, hydrophilic, HPMC.

Matrix tablets

Matrix tablets are sorts of controlled drug delivery
system, which discharge the drugin nonstop way by both
disintegration controlled also dispersion controlled
components. To control the arrival of the drug. which are
having distinctive solvency properties, the drug is
scattered in swellable hydrophillic substance. a
dissolvable matrix of unbending non swellable
hydrophobic material or plastic material, one of the last
confounded methodologies two the produce of supported
discharge measurements frame include the immediate
pressure of mix of drug, retardant material and added
substance to define a tablet in which the drug is installed
in a matrix of the retardant on the other hand drug and
retardant drained might be granulated preceding pressure
,the materials most broadly utilized as a part of getting
ready matrix systems incorporate both hydrophilic and
hydrophobic polymer generally accessible hydrophilic
polymers incorporate hydroxypropyl methyl cellulose
(HPMC), hydroxypropy! cellulose (HPC) at that point
hydroxyehtyl cellulose (HEC) at that point thickener
sodium alginate polyethylene oxide and crossconnected
homopolymers and copolymers of acrylic corrosive. It is
usely provided in micronized frames since little molecule
estimate is a basic to the fast developmentof coagulated
layer on the tablet surface.™
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Introduction of matrix tablet as managed discharge (SR)
have offered another reprieve through for controlled drug
delivery system in the field of pharmaceutical innovation
it prohibits complex generation technique, for example,
covering pelletization amid assembling and drug
discharge rate from the measurement frameis controlled
masculine by the sorts and extent of polymer utilized as a
part of the arrangement hydrophilic polymer matrix
generally utilized for planning a SR dose shape. in view
of expanded entanglement and cost associated with
showcasing of new drug elements. has concentrated on
improvement of maintained or controlled discharge drug
delivery system.

Matrix system is broadly utilized for the purposed of
supported discharge it is the discharge system which
delayed and controlled the arrival of the drug that is
break up or scattered. Indeed, a matrix is characterized as
an all around blended composite of at least one drug with
gelling specialist i.e hydrophilic polymers. by the
maintained discharge technique remedially powerful
focus can be accomplished in the systemic flow over an
expanded timeframe. In this manner accomplishing
better consistence of patient. Various SR oral
measurements structures, for example, film controlled
system, frameworks with water solvent/insoluble
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polymers or waxes and corrective systems have been
created; extraordinary research has as of late centered
around the assignment of for SR ineffectively water
dissolvable drug.?

Types of matrix systems

The matrix system can be classified in to three
categories depending on the kind ofrretarding agents or
polymeric materials.

e Hydrophobic matrix system

e  Hydrophilic matrix system

e Fat-wax matrix system

Advantages of matrix tablet

1. Simple to manufacture.

2. The use of sustained release formulations avoids

the towering bloodconcentration.

Minimized the narrow and systemic side effect.

Development in treatment value.

Minimized drug accumulation with chronic dosing.

Sustained release formulation has the potential to

improve the patientcompliance.

7. Decrease the toxicity by slowing drug incorporation.

8. Amplify the stability by protecting the drug form
hydrolysis or otherderivative changes in GI.

9. Can be made to release high molecular weight
compounds.

10. Use of less total drug.

11. Improvement the bioavailability of some drug.

o0k w

Adaptable effective and low rate.l’]

Disadvantages of matrix tablet

e The remaining matrix must be evacuated after the
drug has been released.

e High cost of readiness.

e The released rate is influenced by different factors,
for example, food and therate travel through the gut.

e The drug release rates fluctuate with the square
course of time.

o Release rate constantly lessened because of an
expansion in diffusional opposition and additionally
a reduction in viable territory at the dispersion front,
anyway a significant managed impact can be created
using moderate release rate, which in numerous
application are indistinct from zero order.[*

Classification of matrix tablets

On the basis of retardant material used: Matrix
tablets can be divided into 5 types

1. Hydrophobic matrices (plastic matrices)

The idea of utilizing hydrophobic or latent material as
matrix material was first presented in 1959. In this
technique for acquiring supported release from an oral
measurements frame, drug is blended with an inactive or
hydrophobic polymer and afterward packed in to a tablet.
Maintained release is delivered because of the way that
the dissolving drug has diffused however a net work of
channels that exist between compacted polymer particles.
Cases of materials that have been utilized as idle or

www.ejbps.com | Vol 12, Issue 3, 2025. ]

European Journal of Biomedical and Pharmaceutical Sciences

hydrophobic frameworks incorporate polyethylene,
polyvinyl chloride, ethyl cellulose and acrylate polymers
and their copolymers. The rate-controlling advance in
these details is fluid infiltration into the matrix. The
conceivable instrument of release of drug in such kind of
tablet of is dissemination. Such kinds of matrix tablets
end up latent within the sight of water and
gastrointestinal liquid.

2. Lipid matrices

These matrices arranged by the lipid waxes and related
material. Drug release from such networks happens
through both pore dispersion and disintegration. Release
attributes are hence touchier to stomach related liquid
sythesis than to absolutely insoluble polymer matrix.
Carnauba wax in mix with stearyl liquor or stearic
corrosive has been used for retardant base for some
supported release plan.®

3. Hydrophilic matrices

Hydrophilic polymer matrix framework is generally
utilized as a part of oral controlled drug delivery in view
of their adaptability to acquire an alluring drug release
profile, cost viability, and board administrative
acknowledgment. The definition of the drug in
coagulated cases or all the more much of the time, in
tablets, utilizing hydrophilic polymers with high gelling
limits as base excipients is specifically compelling in the
field of controlled release. Contaminate a matrix is
characterized too blended composite of at least one drug
with a gelling specialist (hydrophobic polymer).

The polymer utilized as a part of the readiness
hydrophilic lattices are isolated into three broad group.®

Cellulose derivative: Methyle cellulose 400 and
4000cPs, hydroxyethylcellulose,
hydroxypropylmethylcellulose (HPMC) 25, 100, 4000
and 15000cps, sodium carboxymethylcellulose.

Non cellulose natural or semi synthetic polymer:
Agar gum, carob gum, alginate, moiasses,
polysachharide of mannose and galactose, chitosan and
modified starches.

Polymer of acrylic acid: Carbopol-934, the most used
variety.

4. Biodegaradable matrices

These comprise of the polymer which contained
monomers connected to each other through functional
groups and have flimsy linkage in the spine. They are
biologically debased or dissolved by chemicals created
by encompassing living cells or by nonenzymetic
process in to oligomers and monomers that can be
utilized or discharged.

Illustrations are regular polymers as proteins and

polysaccharides adjusted normal polymers; engineered
polymers, for example, aliphatic poly (esters) and poly
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anhydrides.”

5. Mineral Matrices

These comprise of polymer which are gotten from
different types of seaweeds. Exaple is Alginic corrosive
which is a hydrophilic starch got from types of darker
ocean growth by the utilization of weaken soluble base.

On the basis of porosity of matrix

Matrix framework can likewise be arranged by their
porosity and consequently, Macro permeable; small scale
permeable and nonporous framework can be identified:

1. Macro porous system

In such framework the dispersion of medication happens
through pores of matrix, which are of size range 0.1 to
lum.this pore estimate is bigger than dissemination atom
measure.

2. Micro porous system

Diffusion in this kind of framework happens basically
through pores. For small scale permeable framework,
pore estimate extend between 50-200 A, Which is
marginallybigger than dissemination atom measure.®!

3. Non porous system

Non — permeable framework have no pores and the atom
diffuse through the system networks. For this situation,
just the polymeric stage exists and no pore stage is
available.

Polymers used in matrix tablet

Hydrogels

Polyhydroxyethylemethylacrylate (PHEMA)
Cross-linked polyvinyl alcohol (PVA)

Cross linked polyvinyl pyrrolidone (PVP)
Polyethylene oxide (PEO)

polyacrylamide (PA)

VVYVYVYVYYV

Soluble polymers

» Polyethylenated (PEG)

»  Polyvinyl alcohol (PVA)

» polyvinylpyrrolidone (PVP)

» hydroxypropyl methyl cellulose (HPMC)

Biodegradable polymers
Polylactic acid (PLA)
polyglycolic acid (PGA)
polycaprolactone (PCL)
Polyanhydrides
polyorthoesters

VVYVYVYV

Non-biodegradable polymers
Polyethylene vinyl acetate (PVA)
polydimethylsiloxane (PDS)
Polyether urethane (PEU)
Polyvinyl chloride (PVC)
Cellulose acetate (CA)

Ethyl cellulose (EC)

VVYVYVYVY
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Mucoadhesive polymers
Polycarbophil

Sodium carboxymethyl cellulose
Polyacrylic acid

Tragacanth

Methyl cellulose

Pectint

VVVVYVYVY

Natural gums

» Xanthan gum

» Guar gum

» karaya gum

» Locust bean gum

Mechanism of drug release from matrix tablet

Drug in the outside layer presented to the showering
arrangement is broken up first and after that diffuse out
of the matrix. this procedure proceed with the interface
between the washing arrangement and the drug
advancing toward the inside. It takes after that for this
framework to be dispersion controlled, the rate of
disintegration of drug particles inside the matrix must be
significantly quicker than the dissemination rate of broke
up drug the matrix."*%

Release limiting factor on drug release

The unthinking investigation of controlled arrival of drug
uncovers that parcel coefficient; diffusivity; diffusional
way thickness and other framework parameters assume
different rate deciding parts in the controlled arrival of
drugs from either capsules, matrix or sandwich write
drug delivery systems.

A. Polymer hydration: It is critical to ponder polymer
hydration/swelling process for the most extreme
number of polymers and polymeric blends. The more
essential advance in polymer disintegration incorporate
retention/adsorption of water in more open spots, break
of polymer-polymer connecting with the concurrent
framing of water-polymer connecting, detachment of
polymeric chains, swelling lastly scattering of polymeric
chain in disintegration medium.

B. Drug solubility: Molecular size and water solubility
of medication are essential determinants in the arrival of
medication from swelling and disintegration controlled
polymeric lattices. For drugs with sensible watery
solubility, arrival of medications happens by
disintegration in infiltrating medium and for drugs with
poor solubility discharge happens by both disintegration
of medication and disintegration of medication particles
through disintegration of the matrix tablet.

C. Solution solubility: In view of in vivo (natural) sink
condition maintained effectively by sew perfusion, it is
intelligent that all the in vitro tranquilize discharge
studies ought to likewise be directed under immaculate
sink condition. Along these lines a superior reproduction
and connection of in vitro sedate discharge profile with
in vivo medicate administration can be accomplished. It
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is important to maintain a sink condition with the goal
that the arrival of medication is controlled exclusively by
the conveyance framework and isn't influenced or
confounded by solubility factor.

D. Polymer diffusivity: The diffusion of little particles
in polymer structure is vitality enacted process in which
the diffusant atoms moves to a progressive arrangement
of harmony position when an adequate measure of
vitality of actuation for diffusion Ed has been gained by
the diffusant is subject to length of polymer chain
section, cross connecting and crystallanity of polymer.
The release of drug may be attributed to the three factors
viz,

i. Polymer particle size

Ii. Polymer viscosity

iii. Polymer concentration.

E. Thickness of polymer diffusional path: The
controlled arrival of a medication from both case and
matrix compose polymeric medication conveyance
framework is basically represented by Fick’s law of
diffusion:

JD =D dc/dx

Where, JD is flux of diffusion across a plane surface of
unit area D is diffusibility of drug molecule, dc/dx is
concentration gradient of drug molecule across a
diffusion pathwith thickness dx.

F. Thickness of hydrodynamic diffusion layer: It
was observed that the medication discharge profile is a
component of the variety in thickness of hydrodynamic
diffusion layer on the surface of matrix compose
conveyance gadgets. The size of medication discharge
esteem diminishes on expanding the thickness of
hydrodynamic diffusion layer.

G. Drug loading dose: The stacking measurements of
medication significantly affects coming about release
kinetics alongside tranquilize solubility. The impact of
beginning medication stacking of the tablets on the
subsequent release kinetics is more perplexing in the
event of poorly water soluble drugs, with expanding
introductory medication stacking the relative release rate
first reductions and afterward increments, while, total
release rate monotonically increments. If there should
arise an occurrence of uninhibitedly water soluble drugs,
the porosity of matrix upon medicate exhaustion
increments with expanding starting medication stacking.

H. Surface area and volume: The reliance of the rate
of medication release at first glance region of medication
conveyance gadget is notable hypothetically and
tentatively. Both the in vitro and in vivo rate of the
medication release, are seen to be needy upon surface
zone of measurement frame.

J. Additives: The impact of adding non-polymeric
excipients to a polymeric matrix has been guaranteed to
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deliver increment in release rate of hydrosoluble active
standards. These increments in release rate would be
stamped if the excipients are soluble like lactose and less
essential if the excipients are insoluble like tricalcium
phosphate.

Biological factors influencing release from matrix
tablet

Biological half-life

Absorption

Metabolism

Distribution

Protein binding

Margin of safety

YVVVVVY

Biological half-life

The usual goal of an oral SR item is to keep up
therapeutic blood levels over an expanded timeframe. To
accomplish this, sedate must enter the course at roughly
a similar rate at which it is dispensed with. The disposal
rate is quantitatively portrayed by the half-life (t1/2).
Each medication has its own particular trademark end
rate, which is the total of all disposal forms, including
digestion, urinary discharge and all finished procedures
that for all time expel sedate from the blood stream.
Therapeutic mixes with short half-life are by and large
are astoundingcontender for SR plan, as this can decrease
dosing recurrence. When all is said in done, drugs with
half-life shorter than 2 hours, for example, furosemide or
levodopa are poor possibility for SR planning. Mixes
with long half-lives, over 8 hours are additionally by and
large not utilized as a part of supporting structure, since
their impact is as of now managed. Digoxin and
phenytoin are the illustrations.

Absorption

Since the motivation behind framing a SR item is to put
control on the conveyance framework, it is essential that
the rate of discharge is much slower than the rate of
ingestion. In the event that we expect that the travel time
of most medications in the absorptive zones of the Gl
tract is around 8-12 hours, the greatest half-life for
assimilation ought to be roughly 3-4 hours; generally, the
gadget will go out of the potential absorptive locales
previously tranquilize discharge is finished. Along these
lines relates to a base clear ingestion rate consistent of
0.17-0.23h-1 to give 80-95% over this day and age.
Thus, it accept that the retention of the medication ought
to happen at a moderately uniform rate over the whole
length of small digestive tract. For some aggravates this
isn't valid. On the off chance that a medication is
consumed by dynamic transport or transport is restricted
to a particular locale of digestive tract, SR readiness
might be disadvantageous to ingestion. One strategy to
give supporting components of conveyance to mixes
endeavors to keep up them inside the stomach. This
permits moderate arrival of the medication, which at that
point goes to the absorptive site. These strategies have
been created as an outcome of the perception that co-
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organization brings about supporting impact. One such
endeavor is to plan low thickness pellet or case. Another
approach is that of bio sticky materials.

Metabolism

Drugs those are fundamentally processed before
ingestion, either in the lumen or thetissue of the digestive
system, can demonstrate diminished bioavailability from
slower-discharging measurements frame. Henceforth
criteria for the medication tobe utilized for planning
Sustained-Release measurement frame is,

Drug should have law half life (<5hrs)

e Drug should have be freely soluble in water

e Drug should have large therapeutic window

e Drug should have be absorbed throughout the GIT

Indeed, even a drug that is ineffectively water
dissolvable can be planned in SR dosage shape. For the
same, the solvency of the drug ought to be expanded by
the appropriate system and later on that is planned in the
SR dosage frame. In any case, amid this the
crystallization of the drug, that is occurring as the drug is
entering in the systemic flow, ought to be anticipated and
one ought to be careful for the avoidance of the same.

Distribution
Drugs with high evident volume of appropriation,
which impact the rate of end of the drug, are poor
possibility for oral SR drug delivery system e.g.
Chloroquine.

Protein Binding

The Pharmacological response of drug relies upon
unbound drug focus drug instead of aggregate fixation
and all drug bound to some degree to plasma or
potentially tissue proteins. Proteins official of drug
assume a noteworthy part in its therapeutic impact in any
case the kind of dosage shape as broad authoritative to
plasmaincrement natural half-life and subsequently here
and there SR drug delivery system isn't required for this
sort of drug.

Margin of safety

As we probably am aware bigger the estimation of
therapeutic index more secure is the drug. Drug with less
therapeutic index normally poor real to life at for
definition of oral SR drug delivery system because of
mechanical constraint of control over discharge rate
(Modi et al., 2011; Gupta and Ray, 2012).

Physicochemical factors influencing release from
matrix tablet

e Dose size

e lonization, pka and aqueous solubility

e Partition coefficient

e  Stability.™

Summery and conclusion: By the above discussion, it
can be easily concluded that sustained-release
formulation are helpful in increasing the efficiency of the
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dose as well as they are also improving the patient’s
compatibility. More over all these comes with reasonable
cost.
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