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Abstract: In order to ensure regulated administration of various medications with predetermined release profiles, bi-layer tablets
have been developed. The pharmaceutical industry has become more interested in creating a bilayer tablet, which combines two
or more Active Pharmaceutical Ingredients (API), in a single dose form over the past ten years in an effort to improve patient
convenience and compliance. Bi-layer tablets can be used for the sequential release of two medications together, to separate two
substances that are incompatible, or for sustained release tablets where the first layer is an immediate release dose and the
second layer is a maintenance dose. A bilayer tablet is an enhanced, useful technology that addresses the shortcomings of a
single-layered tablet.Currently, a number of pharmaceutical companies are working on creating bi-layer tablets. for a number of
reasons, including marketing, therapeutics, and patent extensions. Such tablets are frequently developed and produced using
modified but already-existing tablet presses in order to minimize capital investment.
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L. INTRODUCTION

Chemotherapy, or medication treatment, is the most commonly utilised procedure among the many modern approaches to illness
and disease. It is often the suggested therapy approach andhas the widest range of applicability across the widest spectrum of illness
conditions (1). For many years, the primary method of treating acute or chronic illnesses has been to administer medications to
patients employing a range of dose forms for pharmaceuticals, such as creams,capsules, suppositories, tablet, pills, ointments,
aerosols, liquids, and injectables as drug carriers (2,3).Two incompatible substances can be separated, two drugs can be released
successively, andtablets with a sustained release that have an instant release dosage in the topmost layer, and bi-layer tablets that can
be used for maintenance in the second layer (4).

In order to reach the ageing population, which requires goods that are both affordable and user-friendly, and to prolong the revenue-
earning life of their major products, pharmaceutical companies are increasingly adopting medication delivery. The oral delivery
medicine business is a $35 billion industry that is expected to increase by up to 10% a year, which is not surprising.For oral delivery
drugs, oral delivery offers the most accurate market breakdown (5).

3 Bilayer tablet
Immediate release layer

R

— ] e
Extended release layer _
Bilayer tablet with an inert layer

at the interface
Figurel: Bi-layer tablet

Due of its simplicity in administering dosage, pain avoidance, correct dosage, formulation flexibility andpatient compliance,For
systemic effects, 50-60% of all dosage forms are administered orally, which is a well acknowledged method of medication
administration (6,7). When designing solid dosage administration, the primary challenge is to comprehend the origins of these
problems at both the macro and micro scales and develop methods to solve them (8, 9).
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Application of bi-layer tablets

Two medications can be taken together in a bi-layer tablet for sequential release.

Keep two substances that are incompatible apart.

A sustained release tablet with a maintenance dose on the second layer and an immediate release initial dose on the first.
Encouragingpatient convenience and Compliances.

The upgraded, useful technology of the bilayer tablet addresses the drawbacks of thesingle-layer tablet.

To provide the loading dosage and sustained dose of the same or different medications, bilayer tablets are utilised.(11)

Advantages of bi-layer Tablets

They serve as a traditional technology's extension.

The possible application of feed granules for a single entity.

Distinguishing incompatible parts.

Better patient adherence results in more effective medication regimens.(11,12)
Extremely convenient

Simple to ship and package

Distinguishing incompatible parts.

Better patient adherence results in more effective medication regimens.(11,12)
High level of convenience

Easy to package and ship

Disadvantage of bi-layer tablets

Bilayer rotary presses are costly and add complexity.
Reduced yield, layer separation, and inadequate hardness.
Controlling the weight of individual layers is not precise.
The layers are contaminated with one another.(13)

Objective of bi-layer tablets

To regulate the rate at which one or two distinct active pharmaceutical ingredients are delivered,;

To supervise the release of API from one layer by utilising the functional feature of the outer layer; and to separate incompatible
active pharmaceutical ingredients from one another.

To alter the total surface area available for the API layer, sand wiching with one or two inactive strata can be used to construct
erodable or swellable barriers for changed release.

To develop innovative drug delivery techniques, such as chewing tools, buccal mucoadhesive delivery systems, floating tablets
for gastro-retentive drug delivery, and dosage combinations of various active pharmaceutical ingredients.(14 to 19)

Bilayer Tablet Press Types
Pressing a tablet with one side

A press with a single side and a doublet feeder with two chambers that are separated from one another is the most basic design.With
different strengths, each chamber is force-fed or gravity-fed to produce two distinct tablet layers.The die is filled with the first and
second layers of powder as it passes under the feeder. The pill is then compacted in a single or double process.(20 and 21).
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2) Tablet Press with two Sides

Tablet weight is tracked and managed by compression force in the majority of double-sided tablet presses with automated
production control. The control system measures the effective peak compression force at the major compression of each tablet or
layer. When adjusting the die fill depth, the control system uses this recorded peak compression force as a signal to reject tablets that
are not up to grade (23-24).

Figure 3: tablet press with two sides

3) Pressing A Two-Layer Tablet While Tracking Displacement
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Figure 4: pressing a two-layer tablet while tracking displacement

There are significant differences between the compressions force-based approach and the displacement pill weight management
principle.The appliedforce before compression determines thecontrol system's sensitivity when sensing displacement rather than the
tablet weight.(25, 26; 27)

F. Bilayer Tablet Preparation [28-33]

In bilayer pills, one coat of the medication is ready for immediate release. The medicine is supposed to be released later by the
second coat, either as a second dose or in an extended release form. Separate layers of each drug can be crushed to reduce the area
of contact between two layers in order to create bilayer tablets containing two incompatible drugs. Between them, you can even
place another layer of inert material. The intended drug release profile and enough mechanical strength are prerequisites for an
appropriate tablet formulation.
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G. Assessment of Bi-layer Tablets

1) General Appearance: Consumer approval of a tablet depends on its overall “elegance,” general appearance and visual identity.
The tablet's dimensions, form texture, colour, taste,physical defects, and this includes the uniformity and legibility of any
identifying markers (34) in general.(35, 36)this includes any identifying markings' continuity and legibility (34) as well.(35,36)

2) Size and Shape: The tablet's dimensions can be used to describe, track, and regulate its size and shape. (36-40)

3) Tablet Thickness: When utilising filling equipment to count and reproduce look, tablet thickness is a crucial factor. Certain
filling devices use the tablets' consistent thickness as a counting mechanism (41, 42).Ten tablets were measured for thickness
using a micrometre (43-47).

4) Variation in Weight: According to the official publications, standard procedures are followed.(48)

5) Friability: The most common reasons why tablets break capping, chipping or breaking are friction and shock. (49, 50)The
friability test, which assesses the tablet's resistance to abrasion during handling, shipping, and packaging, is closely linked to
tablet hardness. % Friability = 1- (weight reduction / initial weight) X 100

6) Hardness (Crushing Strength): The tablet hardness determines its resistance to abrasion, capping or breakage during storage,
handling, and transit before to use.(51, 52)

7) Temperature Dependent Stability Study: The bilayer tablets are packaged appropriately and kept for the duration of the study
under the conditions according to ICH Guidelines for Accelerated Studies. (53) After 15 daysthe tablets were removed and
examined for physical Flaws, such as dissolution, hardness, friability, and visual defects. (54)
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