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Abstract 
_______________________________________________________________________________________________________________ 

Multilayer and Bilayer tablets are winning popularity over single-layer tablets because of their 
controlled release advantages. Since each layer of API must be compatible with the others and 
with excipients to extend the effects of the medication or drugs and improve patient compliance, 
technology for creating multilayers and bilayers is less widespread than that for single-layer 
tablets. Hydrophilic polymers are more frequently employed in the formulation of biliary and 
multilayer tablets as both medication carriers and release barriers.  But the ratio of using polymer 
is different from each other in the drug barrier layer and carrier layer that can make alteration by 
a researcher to develop a difference in the release rate of different APIs in a single unit of the 
tablet. With a larger surface area and a faster rate of drug release over time, multilayer and biliary 
tablets can help mitigate the non-linearity and drug interactions that arise with diffusion-
controlled matrix devices. This review article covers the different techniques used to create 
biliary and multilayered tablets as well as the challenges associated with their formulation. 
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Introduction: 

Bi-layer & Multi-layer tablets, which combine two or 
more Active Pharmaceutical Ingredients (API) in a single 
dosage form, have gained popularity in the 
pharmaceutical industry over the past ten years as a way 
to improve patient convenience and compliance. 1 This 
tablet formulation technique enhances the drug's 
availability in the body for a longer period of time and 
helps achieve zero-order release and pulsatile release 
rate. Film coating pellets, osmotically driven systems for 
advanced tablet and capsule materials, controlled ion 
exchanging systems, three-dimensional printing 
technology, and electrostatic deposition technology can 
all be used to customize the drug release rate. 2 The 
aspire of modifying the discharge rate of the drug is to 
make the best use of therapeutic effects, and increase the 
therapeutic regimen by controlled and slow release of 
the drug to ensure greater compliance to the patients. 

The ingredients in multi-layered tablets may be released 
in different ways or at different rates; for example, each 
layer may have a distinct sustained-release substance, or 
one layer may contain a loading dosage and the other a 
sustaining dose of the same medication. These multi-
layer tablets can be formulated in a number of ways. 3 
Hydrophilic polymers are appropriate for multilayer and 
bi-layer tablets because it has demonstrated that 
hydrophilic polymer has a time-dependent curve in 
dissolution testing parameters. In the initial layer of the 
multilayer tablet, drug particles illustrate nearly first-
order diffusion of tablet particles and swiftly dissolve the 
drug particle in the tablet surfaces. Improved drug 
discharge which is seen in the prior stage of tablet 
dissolution, is decreased with time. 4 

Extended drug release is necessary to sustain the 
therapeutic effect in certain pathological circumstances, 
while prompt release of the dose is necessary to offer a 
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quick commencement of action. 5 A multi-layer an bi-
layer tablet preparation is one way to implement the dual 
drug release notion. 6,7 Whether as a controlled-release or 
oral immediate-release system, multi-layer tablets have 
grown in popularity during the past few years .8,9 The 
goal of the multi-layer and bi-layer tablet is to either 
administer two or more medications at separate rates or 
release two or more medications at the same time with a 
chosen release rate. 8,10 Multi-layer tablets are favored 
due to the controlled release profiles of the active 
ingredients. 11,12 Modified/ controlled release 
formulations offer more benefits than immediate release 
dosage forms with the same active substance. 13 Products 
with modified/controlled drug release are designed to 
optimize the treatment regimens and provide greater 
patient convenience and compliance. 14 

This review article aims to evaluate the composition of 
different multilayer and bilayer tablets and technologies 
used by different scientists for formulating multilayer 
and bilayer solid dosage forms. The objectives of this 
article are to assess different polymer and their impact 
on the formulation of multilayer and Bilayer tablets, to 
estimate different pharmacokinetics shown by 
Multilayer and Bilayer tablets, and to understand the 
drug discharge mechanism of multilayer and bilayer 
from the solid unit of dosage form, to reckon different 
technologies followed for different formulation with 
different API, to evaluate different factors and challenges 
in the formulation of multilayer and bilayer tablets. 

Drug Release Profile by Multilayer and Bi-layer 
tablets:  

Multilayered and Bi-layered tablets are classically 
categorized as per layering constitution into a tablet in 
tablet, triple-layered tablets, bi-layer tablets, and while 
drug release kinetics are categorized into zero-order 
controlled release profile, surrounded coated core 
tablets, time programmed release profile, bimodal 
release profile, and quick/slow delivery system. 15 
Tablets with inconsistent drug discharge profiles can be 
fashioned by the changeable composition of formulation, 
design of individual layers, and geometry of dosage form. 
For instance, in zero-order prolonged formulations 16, 
tablets typically consist of a hydrophilic/hydrophobic 
polymer matrices structure or protective layers wherein 
the discharge of drug pattern is monitored either by the 
develop of coated later in the central of hydrophilic 
matrix tablet on both split ends with polymers which are 
hydrophobic to accomplish sustainable discharge, or by 
coating the core part of the tablet with Lipsome matrix 
on each sides with acquaphobic polymers to attain 
sustainable discharge of drug, either by just coating  
single side of acquaphobic polymers and parting the 
another side opened to permit restricted release of the 
active ingredient in diverse discharge medias; while in 
quick/slow drug delivery systems 17, tablets illustrate an 
initial fast drug release, following the second phase of 
delayed discharge profile to keep a consistent plasma 
levels; and in the case of time-programmed delivery 
systems 18, tablets generally consists of a lastly, in 
bimodal controlled release 5, tablets display sigmoidal 
releasing patterns, with an early quick release of drug, a 
retarded distribution of the drug ingredient, and a third 
period of rapid drug release.

 

Table 1: Polymers used as barrier and drug carrier in multilayer matrix tablet 17 

Desired drug release kinetics Polymers are used as a barrier layer Polymers used as drug carrier 

zero-order or nearly zero order Hydrophilic (Xanthan gum from Locust bean) Hydrophilic (anionic SCMC) 

Zero-order release kinetics  • Hydrophilic (Carbopol)  

• Hydrophobic (EC) 

• Hydrophilic (SCMC) 

• Hydrophilic (Guar gum)  

▪ Hydrophilic (Carbopol) ` 

▪ Hydrophilic (HPMCA&HPMC) 

▪ Hydrophilic (Xanthan gum) 

▪ Hydrophilic (Guar gum) 

Zero-order release  Hydrophilic (HPMC K4M, HPC, NaCMC Hydrophilic (Guar gum)  

Zero-order drug release kinetics  Hydrophilic (Methocel®K15M) and 
Hydrophobic (Carnauba wax) 

Hydrophobic (Carnauba wax)  

Non-linear drug release  Hydrophobic (Carnauba wax) Hydrophobic (Carnauba wax)  

Retarded to a lesser extent drug 
release  

Hydrophobic Hydrophilic 

Retarded drug release  Hydrophobic Hydrophilic  

 

Characteristics of multilayer and bi-layer 
tablets 19 

✓ Delayed discharge of drug in the upper 
gastrointestinal tract. 

✓ The major constituent in multilayer tablets is 
polysaccharides which are biodegradable. 

✓ A number of species of microorganisms’ has the 
aptitude for disgrace multilayer tablets. 
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✓ Can be prepared using conventional pharmaceutical 
tablet preparation techniques. 

✓ Since having a large total of polysaccharides in 
multilayer tablets, the discharge rate of drug-
enhanced the in the colon. 

Advantages of using multilayer and bi-layer 
tablets 17 

• Fluctuation of drug label concentration is reduced by 
using multilayer and bi-layer tablets because 
sustained is achieved and minimum concentration is 
maintained in the blood and plasma. 

• Intake of the drug in the nighttime can be avoided 
with multilayer and bi-layer tablets by sustained 
release of the drug. 

• Patient reliability is augmented by using multilayer 
and bi-layer drugs. 

• Intake of drug with an interval of time is abridged 
because of having sustained release characteristics in 
multilayer and bi-layer tablets. 

• Because of sustained-release characteristics in 
multilayer and bi-layer safety areas of highly potent 
drugs can be enhanced  

Disadvantages of using multilayer and bi-layer 
tablets 17 

o Poor result between in-vivo and in-vitro studies: 
Due to using different technology and different 
hydrophilic polymer in the matrix system and their 
characteristics, in-vivo and in-vitro results cannot be 
predicted. 

o Dumping of dose: Carrying modified or sustained 
release characteristics in regular dosing of drugs can 
be dumped and the pharmacological effect of drugs 
can be seen for a longer time. 

o Adjustment of dose: Potential effect of dosage 
adjustment will be reduced. 

o Poor availability: Using barriers in multilayer and 
bi-layer tablet preparation causes poor availability of 
the drug in the systemic circulation  

o Drug clearance: Having variation in release rate in 
multilayered tablets results in first-pass clearance of 
drugs. 

o Dose preparation: Minimal dose preparation like 
1gm of API cannot be prepared by using multilayer 
technologies. Because compression of tablets in a 
different layer is harder due to having a low quantity 
of drugs. 

Objectives for designing multilayer and bilayer 
tablets 20,21,22 

1.  To control the delivery rate of either single or two 
different active pharmaceutical ingredients(s).  

2.  To separate incompatible APIs from each other, to 
control the release of one API from one layer by utilizing 

the functional property of other layers (such as osmotic 
properties).  

3.  To modify the total surface area available for API layer 
by sandwiching with one or two inactive layers in order 
to achieve swellable/erodible barriers for modified 
release. 

Reason for choosing multilayer and bilayer 
tablet over the conventional tablet 

Factors making the multilayer tablet more 
convenient: 

• In a multilayer tablet system, tablets are 
manufactured in different layers. Most of the tablets 
are compressed in more than one layer in which most 
inner layer is compressed with a larger force than the 
outer layer which helps in the retardation of drug 
release. 23 Moreover, using multiple layers in a tablet 
with more than an active ingredient can also be used 
in a single dosage unit. That is suitable for 
combination drug therapy. 24 

• Having multiple layers in a single tablet, it becomes 
easier to use incompatible API in a single unit of the 
dosage form with different release rates at different 
release sites by using physical characteristics of 
ingredients in a multilayer tablet for instance osmotic 
property of API. 

• Modification of available total surface area for active 
ingredients in the tablets can be modified by 
increasing or decreasing compression force between 
different layers which will help in achieving an 
erodible barrier for the modified rate of drug content 
release. 21 

• Using multilayer tablets gives the facility of 
administrating multiple APIs at one time and due to 
the structure of the layer first-order release rate can 
also be achieved with prolonged life of drug product 
and facilitate the novel delivery system of a drug such 
as buccal delivery system 25, flotation of a tablet for 
gastro-retentive drug delivery system 26 and chewing 
device. 27 

Factors that make the bilayer tablet more 
convenient: 

Bilayer tablets are also a single unit of dosage form and 
provide the maximum capability of all other oral dosage 
formulations in the market with greater precision of dose 
API content and lower variability. Moreover, at a lower 
cost than other oral dosage forms, bilayer tablets can be 
formed. They are also lighter and more compact than 
multilayer tablets and other conventional dosage forms.  

Having the facility of formulating a combination of 
different API packing costs can also be reduced in the 
bilayer tablet. It is comparatively easier to mask 
unwanted odour or taste and also bring desired odour 
and taste using appropriate excipients in the dosage 
form. Bilayer tablets also provide greater microbial and 
chemical stability than other dosage forms. The release 
rate of bilayer tablets can be altered by altering 
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compression force and changing the face of the punches 
during tablet compression. 

Methodology / Technology for multilayer and 
bilayer tablet 

For the preparation of bi-layer tablets, granules of the 
tablet must be prepared with different sizes of powder 

particles. For proper dosing of the drug by tablet 
granules which going to be positioned in the bottom layer 
into the die from the first hopper. Different technologies 
used for layered tablets are discussed in following table

 

 
Table 2: Methodology / Technology for multilayer and bilayer tablet 

Technology Description 

OROS® Push Pull 
Technology  

 

Consist of mainly two or three layer among which the one or more layer are essential of 
the drug and other layer are consist of push layer. The drug layer mainly consists of drug 
along with two or more different agents. So this drug layer comprises of drug which is in 
poorly soluble form. There is further addition of suspending agent and osmotic agent. A 
semi permeable membrane surrounds the tablet core. 28 

L-OROSTM Technology:  

 

Lipid-containing soft gel carries drug contents in a dissolved form and complete coating 
with a barrier layer that retard the drug release which is followed by a semi-permeable 
membrane and osmotic push layer with a drilled orifice which permits to release of drug 
content from the system. 29 

 

EN SO TROL 
Technology:  

This technology is mostly used for the controlled release of the drug from the system. In this 
technology, the core powder also carries wicking agents which allow drawing water from 
the surface to the inside of the core through the orifice. The core layer is also surrounded 
by a semi-permeable layer which delays the drug release. 30 

DUROS technology  

 

The system consists from an outer cylindrical titanium alloy reservoir. This reservoir has 
high impact strength and protects the drug molecules from enzymes. The DUROS 
technology is the miniature drug dispensing system that opposes like a miniature syringe 
and reglious minute quantity of concentrated form in continues and consistent from over 
months or Year. 31 

DUREDAS™ 
technology (Dual 
release drug delivery 
system) 

Two separate direct compression phases that combine the immediate release layer and the 
aquaphilic layer in a fixed tablet dosage form, culminating in a controlled aquaphilic matrix 
system that progressively consumes liquid from the gastrointestinal tract (GIT). 1,32 It 
transforms into a sticky, porous gel upon absorption, principally acting as a barrier between 
the dosage form and the nearby fluid. As the gel expands, the surrounding medium 
penetrates and disperses the pharmacological substance. 33 

Gemini technology More than one active drug compound can be delivered with different release rates in a 
single unit of the dosage form. 34 

Programmable oral 
drug absorption 
system (PRODAS) 

This technique, which is a hybrid of blend membranes and hydrophilic composite tablet 
technologies, is generally utilized to deliver a medication combination in a single dose. 35 

Erodible moulded 
multilayered tablets 

The drug release from a highly permeable moulded multilayered tablet is driven primarily 
by the erosion of the polymeric matrix, which is controlled by the right selection of coating 
materials and the optimum design of the matrix geometry. 36 

Glueing pills 
technology (GPT) 

 

Gluing Pills Technology (GPT) active drugs are blended with necessary excipients and 
compacted into a monolayer tablet. Both are cemented together through the GPT, which 
employs a viscous solution of gelatin or PVP (polyvinylpyrrolidone) K-90 as a bonding 
agent. Raman microscopy research is used to qualitatively evaluate the function of the glue 
layer as a barrier against cross-contamination among two monolayer tablets. 37 

SODAS® Technology: 
(Spheroidal Oral Drug 
Absorption System 

This method is focused on the formation of sustained-release beads and is distinguished by 
its adaptive nature, allowing the production of bespoke pharmaceutical formulations that 
react directly to the needs of unique drug candidates. 38 
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Difficulties in manufacturing multilayer and 
bilayer tablet tablets 

Multilayer and bilayer tablet tablets might be composed 
of a core and one or more barrier layers and/or a core 
and outer shell in the case of press-coated tablet. As they 
are not easy to design and manufacture, several 
problems that affect the properties of the dosage form 
may emerge during production. Some of the principal 
difficulties include: inadequate hardness 39, imprecise 
regulation of layers and tablet weight 40, elastic mismatch 
between conterminous layers 41, and susceptibility to 
delaminate 39 during the various stages of manufacture. 

Inadequate manufacturing process of multi-layer tablets 
may contribute to the delamination (distinct separation 

of layers along the interface). The delamination may 
occur directly after compression, at a subsequent step of 
technological process, or during storage 10,42 and could 
take place between adjacent layers (interlayer 
delamination) or within one of the layers (intralayer 
delamination). 43 As a consequence, the patient cannot 
receive one of the intentional substances or receives an 
improper dosage. Therefore, to minimize the possibility 
of their occurrence, it is necessary to pay particular 
attention to the applied substances properties and 
formulation process parameters. These include the tools 
and materials which may be incorporated in the design 
of multi-layer tablets, the factors that cause 
delamination, the order and weight proportion of layers, 
the mechanical strength of tablet and each layer, and the 
interphase adhesion of the layers. 44

 

Table 3: Various works in the field of multilayered tablets 

Drugs Dosage form Method of 

preparation 

Uses Ref 

Atorvastatin immediate-release 
layer, Ezetimibe sustained-
release layer. 

Modified-Release 
Bilayer Tablets 

Compaction Hyperlipidemia 45 

Atorvastatin calcium immediate 
release layer, Metformin 
hydrochloride sustained release 
layer. 

Bilayered tablet Compaction Anti-hyperglycaemic 
agent in patients with 
type 2 diabetes. 

46 

Aspirin immediate release layer, 
Isosorbide 5-mononitrate 
sustained release layer. 

Sustained bilayer 
tablets 

wet granulation and 
compression 
technique 

Angina and heart disease 47 

Cyclobenzaprine hydrochloride 
sustained release layer, 
Diclofenac potassium immediate 
release layer. 

Bilayered 

tablet 

wet granulation 
method 

Severe pain due to 
inflammation and muscle 
spasms. 

48 

Cefixime trihydrate immediate 
release layer, Dicloxacillin 
sodium Sustained release layer. 

Bilayered 

tablet 

wet granulation 
process 

Bacterial infections 49 

Cefuroxime and clavulanic acid 
are both fast-release layers. 

Bilayered tablet Dry Granulation and 
Compression 

Uncomplicated urinary 
tract infections and 
reproductive tract 
infections 

50 

Amoxycillin immediate release 
layer, Potassium Clavulanate 
sustained release layer. 

Bilayered tablet Dry Granulation and 
Compression 

Bacterial infections 51 

Rifampicin and pyrazinamide are 
both immediate-release layers, 
Isoniazid sustained release layer. 

Fixed-Dose 
Combination 

Bilayer Tablets 

wet granulation 
method and direct 
compression 

Tuberculosis. 52 

Tramadol 35% immediate-
release layer and a 65% 
sustained release layer. 

Bilayered sustained 
release tablet 

Compaction Cancer pain 53 

Salbutamol and theophylline both 
sustained release layers. 

Bilayered sustained 
release tablet 

Wet granulation 
method and direct 
Compression 

Used in asthma for 
prolonged 

bronchodilation 

54 



Ferdousi et al.                                                                                                                            Journal of Drug Delivery & Therapeutics. 2025; 15(1):169-176 

ISSN: 2250-1177                                                                                           [174]                                                                                            CODEN (USA): JDDTAO 

Atorvastatin calcium, immediate 
release layer, and Nicotinic acid 
sustained release layer. 

Bilayered tablets Aqueous and non-
aqueous granulation 
method. 

Reduce the low-density 
lipoprotein cholesterol 

25 

Metoclopramide hydrochloride 
immediate release layer and 
Ibuprofen sustained release layer. 

Bilayered tablets Direct compression Migraine 55 

Atenolol immediate release layer 
and Amlodipine sustained release 
layer. 

Bilayered tablets Dry granulation 
technique 

Antihypertensive 56 

Glipizide immediate release layer 
and Metformin hydrochloride 
sustained release layer. 

Bilayer matrix tablet Direct compression 
technique 

Type 2 diabetes. 57 

Atenolol sustained release layer 
and Lovastatin immediate release 
layer. 

Bilayer floating 
tablets 

Direct compression 
method 

Hypertension and 
hypercholesterolemia. 

23 

Montelukast sustained release 
layer and levocetirizine 
immediate release layer. 

Bilayered tablets wet granulation 
method 

Allergic rhinitis and 
bronchial asthma. 

58 

Simvastatin Immediate release 
layer and Atenolol sustained 
release layer. 

Gastro-bilayer 
Floating Tablets 

Direct compression 
method 

Combination therapy for 
hypertension and 
dyslipidaemia 

59 

Aspirin and isosorbide 5-
mononitrate are both sustained 
release layers 

Sustained bilayer 
tablet 

wet granulation and 
compression 
technique 

Prevention of angina and 
heart disease 

60 

Ziprasidone HCl and 
trihexyphenidyl HCl both 
sustained release layers. 

Bi-layer floating 
tablets 

Direct compression 
method 

Schizophrenia 61 

Metformin HCl sustained release 
layer and Evogliptin tartrate 
immediate release layer. 

Bilayer tablet Direct compression 
method 

Type 2 diabetes 62 

 

Conclusion 

Both Bi-layer and multi-layer tablets can help producers 
differentiate themselves from rivals, increase the 
potency of their goods, and protect themselves from 
counterfeiters. Several pharmaceutical industries and 
formulating scientists across the globe are working on 
the production of bi-layer and multi-layer tablets with 
the ultimate aim of a better health care system 
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