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ABSTRACT  

Bilayer tablets are prescription medications that combine two of 

the same or different medications in a single dose to effectively 

treat an illness. The purpose of this review is to identify the 

difficulties encountered in the production of bilayer tablets and 

to suggest solutions. Moreover, styles like single-side 

applications, benefits, and drawbacks of bilayer tablet 

displacement presses, double side presses, and to better 

comprehend the bilayer tablet, other tablets are mentioned. In 

addition, to fully understand the bilayer numerous procedures 

and methods used in the production of these types of tablets are 

also talked about in the review article. A final paragraph 

provides a critical analysis of the entire essay. 
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INTRODUCTION 

The treatment of numerous illnesses and disorders requiring long-term medication, such as 

hypertension, diabetes, and cardiovascular diseases, is currently being moved by both 

developed and developing countries. [1] The majority of modern formulations are consumed 

orally—more than 90%. It demonstrates that this category of formulations is the most well-

liked globally and that the researcher is mostly focused in this direction. The primary goal of 

controlled drug administration is to decrease the number of doses required. [2] The purpose of 

the design of the modified release drug product is to optimize a therapeutic regimen by 

offering delayed and continuous drug delivery throughout the course of the whole dose 

interval, resulting in higher patient compliance and comfort. The bilayer tablet is a more 

recent and effective alternative to the dosage forms that have been employed in the past for 

controlled release formulations. Bilayer tablets can be used for the sequential release of two 

medications combined; they can also be used for sustained release tablets, in which one layer is 

for immediate release as the initial dose and the second layer is for the maintenance dose. 

Bilayered pills occasionally have two sustain release layers of various medications. [3] An 

upgraded technology to address the shortcomings of the single layer tablet is the bilayer tablet. 

Player tablets have layers for immediate and sustained release, and the layer for immediate 

release gives the first dose. Contains super disintegrates, which speeds up drug release and 

causes an immediate commencement of effect (loading dosage), as opposed to sustained 

release (maintenance dose), which releases the drug gradually over a lengthy period of time. [4-

5] The sustained release phase of the biphasic method is used mostly when rapid maximum 

relief is required. It also prevents a medicine from being administered repeatedly. The majority 

of drugs that are appropriate for this type of drug delivery [6] include coronary vasodilators, 

antihypertensive, antihistamines, analgesics, antipyretics, and antiallergenic medicines. Some 

bilayer pills feature layers that release substance over time on both sides. Examples are 

specific anti-diabetic medications. [7-8] 

NEED OF BILAYER TABLETS [9-10] 

• To administer set doses of combinations of several APIs [13], continue The Drug Product 

Lifecycle creates novel drug delivery systems, including chewing devices and floating tablets 

for gastrointestinal medication absorption. 

• Regulating the rate at which one or two active APIs are delivered. 
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• To change the total surface area available for the API layer by adding one or two inactive 

layers of sand in order to create erodible or Swellable barriers for modified release. 

• To separate suitable active pharmaceutical ingredients (APIs) from one another, and to 

regulate the release of API from one layer by making use of the functional property of the 

other layer. 

CHALLENGES IN THE FORMATION OF BILAYER TABLETS 

The elastic disparity of the layers, inadequate hardness, imprecise individual mass control, 

cross-contamination between the layers, decreased yield, and affinity for delaminating of the 

basic materials used in the manufacturing of the drug layers make these mediums of drug 

delivery mechanically difficult to manufacture and make it difficult to predict their long-term 

mechanical properties. So, the first problem that has to be addressed is the creation of 

accurate and complete understandings of the primary causes of the problems at both the macro 

and micro scales and the treatment of those problems. Solid dose delivery design. [11-15]  

One of the major problems is the insufficient adhesion and bonding at the interface between the 

adjacent compacted layers, which is primarily caused by an interfacial crack. This leads to 

residual stresses in the tablet, which spread over a finite distance and cause delamination, or 

layer separation, which is not immediately apparent after compaction, such as during 

packaging, storage, or shipping. Moreover, the layers won’t be able to adhere strongly if they 

are too soft or stiff, which could lead to compromised mechanical integrity. The 

determination of the layer sequence order, the elastic disparity of the neighboring layers, 

layer weight ratio, the damping force of the first layer, and cross-contamination between 

layers are some additional problems in the development process. [18,22] 

The quality characteristics of the bilayer tablets, such as sufficient mechanical strength for 

maintaining its usefulness and the weight control of the Individual layer, will be impacted if 

these factors are not controlled. This is because bilayer compression as a whole will be 

affected (a process that is uncontrolled or inefficient). In order to enable the design of a 

resilient Process and product, it is crucial to properly gain a complete understanding of the 

major causes. [19,21]Understanding the factors influencing the stress state, the mechanical 

characteristics of each layer and the overall bilayer tablet, compression parameters, as well as 

dedicated methods for predicting failure as a function of Compression conditions and layer 

properties, are essential for the successful development of the bilayer tablets. [18,23] This is 
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because adjacent compacted layers within a bilayer tablet mechanically adhere to one 

another. 

OBJECTIVES OF BILAYER TABLETS [11-16] 

• To regulate the rate of administration of either one or two active pharmaceutical 

components. 

• Use the functional feature of the outer layer to control the release of API from one layer 

while separating incompatible active pharmaceutical ingredients from one another. 

• To create Swellable or erodible barriers for modified release, it is necessary to change the 

total surface area available for the API layer by sand mixing with one or two inactive layers. 

• To administer fixed dose combinations of various pharmaceutically active ingredients, 

extend the shelf life of drug products, and create novel drug delivery systems such 

buccal, mucoadhesive administration systems for chewing devices and floating 

tablets for gastrointestinal medication delivery. 

AREAS TO BE ADDRESSED DURING THE FORMATION OF BILAYER DRUGS 

Some of the difficulties that can impair both the production of bilayer tablets and the finished 

medicine were mentioned in the start to this article. The eight areas listed below should be 

taken into consideration when making bilayer tablets [24-27]: 

1. Material Properties 

Bilayer tablets can only be successfully formed when the material’s qualities, such as 

plasticity, brittleness, and viscoelasticity, are present. These features consist of active 

pharmaceutical ingredients (APIs) and excipients, two separate categories. The active 

pharmaceutical ingredient or the excipient has an impact on the tablet’s compactness 

depending on the chemical makeup of the capsules. Regarding the compression process, the 

material’s plastic deformation and brittleness are crucial. This indicates that as long as the 

plastic material’s elasticity does not exceed the bond limit, it will not impair the compression 

process. It is important to focus on the substance’s material qualities before using it to create 

bilayer tablets since the particle degradation in the center area of the die is worse than in the 

outer layer. [28–30] 
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2. Compression Forces 

The first layer’s compression force affects the second layer’s adhesion and interfacial 

strength, which causes mechanical attraction between the layers in the tablet. So, if the first 

layer of the bilayer medication was more elastic, the stress and strain it injected into the entire 

system caused the bilayer Tablet’s strength to decrease. This may cause the binding between 

the two layers at the bilayer tablet’s interface to break. As a result, when making bilayer 

tablets, it is important to concentrate on and monitor the compression pressures. [31,32] 

3. Lubricant 

According to study, a substance with increased lubricity will have less friction between its 

particles and when it comes into contact with a die since the matter will be distributed more 

evenly. According to study, a substance with increased lubricity will have less friction between 

its particles and when it comes into contact with a die since the matter will be distributed more 

evenly. Yet, in the case of bilayer substances, a low lubricant level is required to achieve 

increased interaction and strength between the two layers. When dealing with the production 

of bilayer tablets, the impact of the lubricant level should be kept in mind since it has a greater 

impact than the impact of brittle ingredients. [33,34] 

4. Layer Ratio and Layer Sequence 

The research in this field is the least, but it has been discovered that, generally speaking, the 

ratio between the first and second layers can range from 1:1 to 1:2 and, in certain cases, even 

to 1:3. The production of bilayer medications is complicated because it is challenging to keep 

the weight of the second layer compatible with the weight of the first layer, which is mostly 

heavy. [35–37] 

5. Environmental Conditions 

The compactness of bilayer tablets can be impacted by environmental factors including 

moisture and humidity. In contrast to substances like starches, microcrystalline cellulose, 

hydroxypropyl methylcellulose, etc., hygroscopic materials can absorb or desorb moisture 

from their structure through their pores, whereas these substances typically absorb moisture 

from their surroundings. Due to the expansion of the fundamental structures, the ingestion of 

moisture weakens the substance’s compactness. As a result, the bond between the two layers 
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at the interface will become weak, which will contribute to time-based delamination. [38,39] 

6. Layer Weight Control 

Several antecedents, such as material flow properties, particle size distribution, and the ability 

of the bilayers to press precisely, play a vital role in ensuring the content uniformity of the 

active medicinal components in the bilayer tablets. As a result, the weight of the first and 

second layers are measured using a commercial press; however, a press to track the weight of 

the second layer separately is not available. This is a significant challenge for making the 

bilayer tablets. Thus, a strategy for reducing this impact should be created. [41] 

7. Bilayer Tablet Compression Machines 

Researchers working on bilayer tablets have access to a number of bilayer compression 

machines, such the Oyster manetsy, Hata, Korsch, Kilian, etc. These machines offer 

numerous features, including first layer Sampling, pre-compression rollers, sealed feeders, 

and many more. Each of these characteristics has an effect on how the two Layers of the 

bilayer tablet are bound together. Hence, in order to create the desired quality of the dosage or 

to degrade the quality of the tablet, compression machines are crucial in the production of a 

bilayer tablet. Therefore, during the creation of the bilayer tablet, this area has to receive 

major attention. [42] 

8. Bilayer Tablet Characterization 

That is one of the most important topics that should never be overlooked when talking about 

bilayer tablets. While having a material that can be compressed without deforming and 

compacts on its own when compression is applied is theoretically preferred because it will 

result in a stronger bond between the two layers of the bilayer tablet, there are other factors 

that also contribute to the formation of the desired quality of bilayer tablets. Characterization 

includes factors such particle size distribution, response angle, photomicroscopic analysis, 

density, compressibility, and moisture sorption capacity. [42,44] 

ADVANTAGES OF THE BILAYER TABLETS 

• Bi-Layer execution with an optional kit for switching to a single layer. 

• In comparison to all other oral dose forms, the price is lower. 
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• Highest microbiological and chemical stability all oral dose types combined. 

• The application of a coating technique helps hide objectionable odours and harsh tastes. 

• Flexible Idea. 

• They are a unit dosage form and have the most precise dose delivery and lowest 

content variability of any oral dosage form. 

• Less likely to hang up and easy to swallow. 

• Very suited for mass production. 

PREPARATION 

One layer of medication is used to make bilayer pills. To release the drug later, either as a 

second dose or in an extended release form, with the second layer intended for instant release. 

By compressing individual layers of each medicine to reduce the area of contact between the 

two layers, it is also possible to make bilayer tablets with two incompatible pharmaceuticals. 

COMPACTION 

Compaction Several conditions, including the needed mechanical strength and desirable 

medicine release profile, must be satisfied in order to manufacture an applicable tablet 

expression. Because of the medicine’s poor inflow and comity characteristics, which will lead 

to circumscribing and/ or lamination, it may sometimes be challenging for the for 

impersonator to attain these parameters, especially in the bilayer tablet expression where 

double contraction fashion is used. A substance’s compressibility and connection are both 

factors in its contraction. 

COMPRESSION 

It is described as a decrease in bulk volume achieved by filling voids and bringing particles 

closer together. 

CONSOLIDATION 

It is a characteristic of the substance wherein there is an increase in mechanical strength as a 

result of particle interaction (bonding). It was discovered that a significant contributing cause 
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to tablet delamination was the compression stress on layer 1. 

 

PREPARATION OF BILAYER TABLETS: 

There are three different varieties of bilayer tablets, each with a unique production technique. 

The first variety is the most basic design, known as It is created with a straightforward 

pressing technique using either force or gravity, depending on the situation. The second type 

is referred to as a double-sided press, which is formed through compression, and the final type 

is a bilayer tablet press, which is created through displacement. [44] The following describes 

each of the three types: 

1) Single Sides Press 

The single-sided press, which features separate chambers for the doublet feeder, is thought to 

have the simplest design. Two separate tablet layers are created by either forcing or using 

gravity to feed each of the two chambers. Following the die’s passage beneath the feeder, the 

first layer of the device is filled with medication powder, followed by the second layer. The 

entire tablet is then connected by following one or two processes. [45-46] The danger of the two 

layers separating is minimized as the two films of the tablet move through the die because 

they mix slightly at their interface, creating a strong link between the two layers. [47] 

• Limitations of single-sided press 

1. There is no available control mechanism for the separate levels. 

2. The layers are not visually separated from each other. 

3. Due to the first layer’s short dwell period, capping and de-aeration issues arise. 

4. Due to transmission in the direction of the testing unit, it is challenging to assess the 

quality control of the first layer sample. 

5. Lack of weight monitoring and management for the two distinct Strata. 
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2) Dwell Time 

The term “dwell time” describes the period of time when the compression force is more than 

90% of its maximum value. High-quality tablets are produced when long dwell periods are 

used, especially when compressing a complicated composition. 

3) Compression Force 

The majority of bilayer formulations require the first layer’s compression force to be less than 

100 daN in order to maintain their capacity to bond with the second layer because it could 

deteriorate over this value. Reduced hardness of the Tablet is caused by poor bonding between 

the layers. Moreover, the layers eventually separate from one another. [86] 

4) Double-Sided Tablet Press 

This particular sort of bilayer pill has a core compression for every film as well as a separate 

fill station. The Bilayer tablet goes through four distinct steps before being ejected through the 

press. The majority of double-sided tablet presses with automatic production control monitor 

and regulate tablet weight using compression force. The control system calculates the 

effective peak compression force that is applied to each tablet or tablet layer at the main layer 

compression. The control system will then use this peak compression force as a signal to reject 

any tablets that are outside of tolerance and adjust the filling depth of the die as needed. 

Double- sided tablets offer superior weight monitoring and individually manage the mass of 

each Layer in compared to single-sided tablets. By applying modest compression to the first 

Layer, they also avoid capping. They have longer dwell times for sufficient hardness, but 

these qualities come with restrictions. [49] 

• LIMITATIONS OF DOUBLE-SIDED TABLET PRESS 

Because the two layers don’t interact enough with one another and the first layer receives 

insufficient compression, there is a weak link between the two layers. Low compression force 

is another factor contributing to weight monitoring accuracy. [50] 

BILAYER TABLET PRESS WITH DISPLACEMENT 

Displacement control principles for tablets are distinct from those that depend on 

compressive force. The applied pre-compression force, not the tablet weight, determines the 
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control system sensitivity when measuring displacement. [51] Hence, the pre-compression 

force is reduced to improve the monitoring process, which will improve the bonding between 

the first and second layers. The upper pre-compression roller and lower pre-compression 

roller are the two compressors that make up the bilayer tablet press. The former is attached to 

an air piston, while the latter controls the compression height and is mounted on a yoke. [52–53] 

EVALUATION OF BILAYER TABLETS 

1. General Appearance 

Customers’ adoption of a tablet depends on a variety of elements, such as its overall style, 

visual identity, and general appearance. Tablets come in a variety of shapes, sizes, colours, 

scents (or no odour), tastes, surface textures, physical faults, consistencies, and markings that 

serve as identifiers. The dimensions of a tablet can be specified, managed, and monitored. 

2. Tablet Thickness 

The thickness of a tablet is one of its key visual characteristics. Some of the filling machinery 

counts by using uniform tablet thickness. For this, the thickness of ten tablets is recorded by 

using vernier caliper in mm. [54-57] 

3. Friability 

Shock and friction are two of the main factors that shatter or chip the tablets. The friability test 

evaluates a tablet’s ability to withstand these forces during packaging, handling, and shipping. 

It is directly related to how hard the tablet is. The Roche Friabilator is typically used to 

calculate friability. A predetermined number of tablets are weighed and placed within the 

device, where they are continually rolled and shocked, falling 6 inches per each rotation of 

the device. The Tablets are weighed again and compared to the initial weight measurement 

after 100 of these spins, or roughly four minutes. The tablet’s friability is defined as the 

difference. The percentage used to represent this value. Tablets With weight loss of 1% at 

most after the friability test are normally Accepted and the damaged or broken tablets are left 

and not picked up. Values of friability are not typically measured during capping. While a 

thin tablet with a wider diameter typically has more capping, a thicker tablet may have fewer 

capping tendencies. According to this, tablets with greater thickness experience less internal 

stress. [58] 
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4. Hardness 

The hardness, which is now also referred to as the crushing strength determination, is set 

while the tablet is being made and aids in identifying when pressure adjustment on the 

apparatus is necessary. If a tablet is overly soft, it may not be able to withstand abrasion 

during future procedures like coating, packaging, or shipping, whereas an overly hard tablet 

may not break in the time necessary to meet the dissolving standards. The minimum strength 

that can break acceptable tablets is thought to be 4 kg. The force needed for tablet breakage is 

expressed in kg. Chewable and hypodermic tablets typically have less hardness—3 kg—than 

oral tablets, which typically range from 4 to 10 kg in hardness. Some sustained-release tablets, 

on the other hand, have a harder hardness of 10 to 20 kg. The density and porosity of a tablet, 

for example, are strongly correlated with its hardness. The types of tablets have the biggest 

differences. It also depends on the tablet’s shape, binding agent, chemical makeup, and 

compression pressure. [59-60] 

5. Stability Study 

The bilayer tablets are maintained under the following conditions for the duration specified by 

the ICH Guideline for expedited investigations after being packaged in appropriate 

packaging. After 15 days, the tablets were removed and examined for physical characteristics 

including visual flaws, hardness, friability, and drug content. To ascertain the kinetics of 

degradation, the acquired data is first fitted into the equations. To calculate the shelf life at 

25°C, accelerated stability data are shown using the Arrhenius equation. [61-62] 

CONCLUSION 

The advanced technology of the bilayer tablet helps to overcome the downsides of the single- 

layered tablet. The bilayer tablet has numerous uses and is made up of monolithic, 

incompletely carpeted, or multi-layered matrices. A bilayer tablet can be used to insulate two 

inharmonious substances, release two medicines successionally, or produce a sustained 

release tablet where the first subcase is an immediate release original cure and the alternate 

subcase is a conservation cure. By creating girding or multitudinous swelling layers, 

multilayer tablet medications can be used to produce control release tablet medications and 

styles for the administration of inharmonious specifics. Quality and GMP conditions for 

bilayer tablets can vary greatly. This explains why there are multitudinous kind of presses 

being. 
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