© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

Journal of Emerging Trends and Novel Research

JETNR.ORG | ISSN : 2984-9276
An International O}mn Arccess, Peer-reviewed, Kzferw&(]au mal

A thorough review of developments and
Innovations in floating tablet medication delivery
systems

Akanksha K. Khairnar Rajendra K. Surwase
Akanksha2247 @gmail.com
Lokanete.Dr. J.D. Pawar College of Pharmacy, Manur, Tal-Kalwan, Dist.-Nashik

Abstract

Floating tablets, commonly referred as gastroretentive GRDDS, or new formulations are used in medicine delivery
systems. intended to prolong the duration of the pharmaceutical within the digestive system, especially the abdomen.
For medications that require extended action or the optimal window for upper gastrointestinal absorption, this approach
is quite beneficial.

absorption within a particular pH range. The floating mechanism provides regulated medication release, lowering
dosage frequency, and enhances bioavailability and therapeutic efficacy. Gas-forming and hydrophilic polymers
substances, such as Bicarbonate of sodium, are commonly included within the manufacture of floating tablets to
guarantee buoyancy in stomach juices. Key preparedness

Hot melt extrusion, moist granulation, and direct compression are some methods. For drugs like Ofloxacin and
furosemide, both of which have limited either absorption or heavily digested inthe initial pass, these pills are beneficial.
Additionally, floating pills have the potential to improve patient adherence, especially due to medications Having brief
half-lives or those

needing a managed release. Notwithstanding These encouraging advantages, there are obstacles such inconsistent
stomach buoyancy of the tablet, emptying, and complicated big-scale production. 3D printing and biodegradable
polymers are two examples of material innovations that try to solve these problems. The growing prevalence of floating
tablets is driving up market demand.

of long-term illnesses, particularly in places like India. In summary, floating tablets offer enhanced therapeutic
outcomes for a variety of drugs and constitute a substantial progress in gastro-retentive drug administration; however,

additional investigation and advancement is required in order to maximize composition also manufacture.

Key words: GI tract, both dry and wet granulation, pharmaceuticals, pills that float, and medication delivery
method
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INTRODUCTION

Gastroretentive medication delivery systems (GRDDS), another name for floating tablets, are innovative formulations
that prolong the duration that medications remain within the intestinal system, especially the abdomen. This approach
It is particularly helpful due to drugs which require prolonged action, hold a limited upper gastrointestinal absorption
window, or are most effectively absorbed within An specific pH scale. To stay afloat in the stomach, floating tablets
employ a number of strategies.

fluids, enabling longer release, better bioavailability, therapeutic efficacy, and possibly even dose reduction because
medications like ofloxacin and furosemide have stable therapeutic levels.

1.1 Enhanced drug delivery: For drugs with low therapeutic indices or those that experience significant first-pass
metabolism, floating tablets are particularly useful because they provide a more efficient and controlled release.

1.2 Market potential: Among the largest worldwide pharmaceutical markets, India, has plenty of space for floating
tablet compositions. The rising incidence of long-term illnesses like The diabetic condition and increased blood volume
is driving the demand for innovative drug delivery strategies.

1.3 Manufacturing difficulties: Certain techniques and materials, such as buoyant hydrophilic polymers, are needed
to create floating tablets. Manufacturers have to invest in R&D and production facilities.

1.4 Consumer awareness: Patients and medical professionals must be made aware of the benefits of floating pills so
that for them to gain acceptance and utilized in the practice of medicine.

1.5 Market strategies: Successful product launches can be facilitated by targeted marketing, consciousness initiatives,
also collaborations with medical professionals.*®

2. Categorization of medication delivery systems that float
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Diagram No.1: - Classification of floating drug delivery system
2.1 Advantages’”®
I. Enhanced bioavailability: A longer stomach retention duration permits An larger absorption range, particularly

due to medications with a limited window of absorption may exhibit instability in the intestines' acidic ph.
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I1. Regulated and prolonged medication release: floating tablets produce a controlled and prolonged release profile
by releasing the medication gradually over time. This lowers the frequency of dosage and aids in maintaining steady
drug plasma levels.
I1l. Compared to quick release formulations, controlled release of floating tablets results in better treatment
outcomes and fewer side effects by reducing medication concentration fluctuations.
IV. Suitable for drugs having brief half-lives: In order to sustain degrees of therapeutic medications with short half-
lives may require regular administration. By delivering a steady release of the medication, floating tablets can reduce
necessity of multiple administrations all day long.
V. Patient adherence: Tablets that float can increase patient adherence via can lowering the regularity of doses,
especially due to drugs which require multiple daily doses in traditional compositions.
2.3 Disadvantages °
i. Requires administration with 200-250 mL of water.
ii. Patient should remain in an upright position after dosing.
iii. Needs sufficient gastric fluid for proper floating.
iv. Time spent in the stomach (GRT) is affected by elements like gastric motility, pH, also food intake, making
buoyancy unpredictable.
3.Technique for preparing a floating tablet
Floating tablets are prepared using an active drug, gas-generating agents (e.g., sodium bicarbonate), polymers such as
HPMC, binders like PVP, lubricants such as magnesium stearate, and diluents like lactose or microcrystalline cellulose.
These ingredients together provide buoyancy, tablet integrity, and controlled drug release.'***
3.1 The process of direct compression
That's one of This simplest and the majority used methods.
First, weigh every element, such as the polymers, binders, API, gas-forming agents, and excipients.
Stage 2: Mix The current drug using floating polymers (such as HPMC) Moreover, gas-forming agents (as in sodium
bicarbonate)
Stage 3: Add In the binder (PVP), Liquids, and detergents to the mixture.
Step 4: Make sure the ingredients are combined equally by using a blender or mixer.
Step 5: Compress the mixture into a tablet using a tablet press.
Step 6: You can coat the pill to control the release of medication.*
I1. The wet granulation method
involve preparing the granules before compressing the tablets.
Approach;
I. First Step: Weigh This active drug, substances that produce gas, and polymers.
ii. The second step: Combine This dry ingredient completely in the blender.
iii. Step 3: Add some granulation agent, typically either A solvent that is organic or water, to go generate An wet
substance.
iv. Step 4: Run the wet mixture through a sieve to produce granules.
v. Step 5: Dry the grains using an oven or a fluidized bed dryer.

vi. Step 6: After combining the grains with lubricants, compress them into tablets.*
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I11. The hot melt's extrusions

beneficial as a increasing the soluble nature of drugs which are poorly Water-soluble

Approach:

| Stage One: Mix This drug using polymers also plasticizers (like HPMC).

ii. Stage 2: Heat This mixture to melt the drug and polymers.

iii. Step 3: Pass the molten liquid through an extruder to produce homogeneous bulk.

iv. Step 4: After the extrudate has cooled, cut it into the proper size.?

IV. Effervescent pills that float to provide buoyancy

The creation of gases like CO2 is necessary for this type of floating tablet.

Approach:

Step 1: Measure and mix This drug with the effervescent components, similar to sodium bicarbonate as well as citric
acid). Moreover, Polymers in the air, including the HPMC.

phase 2 : Blend thoroughly to ensure uniform dispersion.

iii. Step 3: Make the mixture into tablets by compressing it. using a gadget press.

iv. Step 4: Upon the tablet gets in touch with stomach secretions, It was releases CO., which causes it to float. >3
4. Evaluation of floating tablets ***

4.1 The duration that the pill floats in the stomach environment are known as the "total floating time."

4.2 Profiles of drug release: To do evaluate regulated or extended release of the medication. By using This proper
technique and excipients, the tablets may have a prolonged stomach residence time and a controlled medicine release
profile. The floating lag duration is the duration of it takes so the tablet can float After entry into contact with food in
the stomach.

4. 3 density of bulk is computed as the quantity of powder divided by the volume in bulk. Bulk density is influenced
by size distribution, shape, and particle cohesion. A properly weighed quantity of the powder gently Pouring via a
massive pour into a graduating cylinder for measurement. It It's provided by the formula that follows and is stated as
gm/ml:

M/Vo It's what bulk quantity.

where M stands for the powder's Large.

Vo Is it the powder's bulk volume.

4.4 Tapped density: A dry, clean Ten were placed in a 100 ml measuring cylinder. gm of dust. After Additionally,
from a fixed height, the cylinder was tapped 100 times, and the amount that Were The tap was captured. It's supplied
by and stated in grams per milliliter.

density of taps = M.Vit.

where M is the mass of the powder.

The powder's Vt final tapping sound level.

4.5 Hausner's ratio: The ratios of flowability is estimated using Hausner's ratio. This approach is similar to the index
of compressibility. The equation that follows might be utilized to represent Hausner's proportion:

Tapped density divided by bulk density is Hausner's ratio.

4.5 Hardness: The tablet's resistance to shock and stress during production, packing, shipping, and patient handling
depends on its strength and hardness. Monsanto, Erweka, Pfizer, Strong-Cobb, and Schleuniger tests are employed in

measure tablet stiffness.
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4.6 Friability: The purpose of the Roche Friabilator examines the tablet ability to withstand abrasion. This consists in
a device which spins a 25 plastic drums rpm due to a hundred Rebellions. After that, twenty pills were measured.
Before are removed from the exam. from the drum, wiped with a cloth, and then weighed again; the weight of a
standard pill change must be between Half and 1 percent.
Shape and size: It is controllable and described in words of dimensions. A The thickness of the tablet is just a variable.
A micrometer or another instrument can be used to measure the tablets' thickness. Tablet thickness ought to be kept
between £ 5% of what normal worth.
4.7 U.S.P. Test for Weight Variation: Weigh each of the twenty tablets separately. Identify the mean mass and
contrast That with each tablet's weight. If a maximum of two pills is beyond the proportion restriction also if Every
tablet varies by no more than two times This percentage limit, The tablet gets past the U.S.P. try.
5. Action mechanism
5. 1 Minimal density: The tablet's density is often less than 1 g/ml, which is less than stomach fluids' due to These
ingredients utilized in its manufacture. Common excipients include polymers like Alginate from sodium,
hydroxypropyl methylcellulose (HPMC) plus additional gas-producing materials similar to bicarbonates.
5.2 Buoyancy: When a tablet comes into touch with stomach contents following ingestion, gas producing materials
(like Stomach acid and sodium bicarbonate) react to discharge carbon dioxide. This causes the tablet to sweat and
become buoyant, which enables it to be "float" on the exterior of the food in the gastric because This generated This
tablet matrix contains the gas.

FLOATING DRUG DELIVERY SYSTEMS (FDDS)
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Figure 2. The FDDS, or floating drug delivery system

5.3 Extended retention in the stomach: By remaining buoyant, the tablet in the air prevents an early departure via
the pyloric sphincter from the stomach. This prolongs the duration of the tablet's gastric residence, allowing The
medication to be supplied progressively over an extended duration out of the The time stomach.
5.4 Slow medication release: The medication is progressively released as the tablet in flight remains in the digestive,
ensuring a longer release profile. This is especially helpful for medications that are largely taken up in the upper small
intestine or stomach or which are erratic or not very soluble within the intestines' alkaline environment.

5.5 Decomposition either erosion: Over time, the tablet in flight gradually erodes or disappears, releasing the drug
into the stomach juices in a controlled manner.
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6.Crucialcomponents:

The pill floats because of the effervescent ingredient’s Bicarbonate sodium and the acid citric.
Xanthan chewing and the HPMC.

6.1 hydrophilic composites; -that provide the floating mechanism and restrict medication release.

6.2 Materials for lipid-based formulations: Some use lipid-based excipients for low density. Because it increases
bioavailability, this strategy is particularly favourable for drugs which need One longer absorption time frame or are
absorbed among the stomach. Density and buoyancy must be balanced in tablet formulation; if the It's excessively
dense. the tablet will fall. instead of float, and it will float if it is too low, but not create enough touch using the lining
of the stomach. which could impact medication discharge and absorption.

6.3 Postponed start during fasting: What stomach may empty faster. It's possible that floating tablets won't stay in
the stomach sufficiently to satisfy its objective function. Additionally, the absence of stomach contents to sustain the
floating action may cause This effervescent process (in the instance of gas-producing pills) to malfunction on an empty
stomach.

6.5 Large-scale production challenges: It may be difficult to produce a uniform formulation comprising precise
buoyancy as well as medicine unleash characteristics. Drug release profiles and floating ability may be affected by

differences in tablet dimensions, form, and composition While manufacturing.

6.7 Gas use in effervescent systems -producing materials (like bicarbonate of sodium) that produce carbon dioxide
during they come into dialogue with stomach acidic, creating a buoyant effect. Swellable polymers, like sodium
alginate or hydroxypropyl methylcellulose, are used in non-effervescent systems to expand, absorb stomach fluid, and
reduce tablet concentration.

6.8 Systems that are osmotic: devices employ osmotic pressure in order to gradually push This drug away while
maintaining buoyancy.

9. Recent innovation and trends *"**

9.1 Innovations in polymers: To enhance buoyancy and drug release characteristics, new Both biodegradable and
biocompatible polymers are being created. These developments let the medication remain in the stomach for a
considerable period of time.

9.2 3D printing techniques: By precisely controlling the composition and rates of medication release, floating tablets
made with 3D printing provide customized treatment.

9.3 Nanostructures: By incorporating nanoparticles into tablets that float, poorly soluble medications become more

soluble and bioavailable, improving their therapeutic efficacy.

Sustainable materials: The goal of research on biodegradable, sustainable materials for floating tablets are to reduce
the impact on the environment while maintaining efficient drug delivery.

Conclusion

Gastroretentive medication delivery systems (GRDDS), another The name for floating pills, which are made to be stay
in the abdomen for an extended period, which enhances medication absorption and controlled release. They are
particularly helpful for medications that have substantial first-pass metabolism, pH-dependent absorption, or limited
absorption windows. Floating tablets have a lot of promise for managing long-term conditions like diabetes and

elevated India's hypertension. Tablets in This air are A substantial development within gastroretentive medication
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administration since Wet granulation, extrusion using hot melt, and direct compression have common preparation

methods.
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