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ABSTRACT 

Since floating drug delivery systems may solve the disadvantages associated with traditional drug delivery systems, such as frequent 
dosing, limited bioavailability, etc., in comparison to quick stomach emptying time, they have attracted a lot of attention in recent 
decades. A system that stays in the stomach for an adequate amount of time and delivers the active medication continuously is known 
as an ideal floating drug delivery system. These continue to float over the stomach contents. prolonging the pharmacological effects 
and enhancing the drug's bioavailability. This overview of gastroretentive and floating tablets was written to gather recent research 
on the topic, as well as information on the floating tablets' principles, benefits, categorization, preparation, and assessment methods, 
and a list of medications that have been developed as floating tablets. formulation evaluation and future scope of floating tablets. 
The review concentrated on the types of floating medication delivery systems and the formulation aspect of effervescent floating 
drug delivery systems. The review's objective is to gather the research being done on this floating medicine delivery device. The 
review addresses several aspects that impact stomach retention (long duration) and offers useful information about the 
pharmaceutical formulation side of it.  

Keywords:  Gastro-Retentive, Floating Dosage Forms, Floating Tablets, Floating Microspheres, Gastric Floating, Buoyancy, etc. 

 
INTRODUCTION 

he most practical way to distribute various proteins, 
medications, and bioactive substances is orally. 
Improved oral bioavailability of pharmaceutical 

pharmaceuticals with a specific gastrointestinal (GI) tract 
absorption window may be achieved with the use of 
gastroretentive drug delivery systems (GRDDS) 1. The goal 
of designing a novel oral controlled drug delivery system is 
supposed to be to maximize the medications' 
pharmacological effect at the intended location. 
Nevertheless, the process of development faces many 
physiological challenges, including the incapacity to 
confine and localize the DDS within appropriate GI tract 
areas and significant fluctuations in the process of stomach 
emptying 2,3. 

Since most medications undergo absorption in the upper 
portion of the small intestine, this variability may thus 
result in unexpected bioavailability and timeframes to 
reach peak plasma levels 4. The process of absorbing drugs 
from the gastrointestinal system is intricate and diverse. It 
is commonly known that the duration of contact with the 
small intestine mucosa affects how much medicine is 
absorbed via the gastrointestinal tract 5,6. Small intestinal 
transit time is therefore a crucial factor to consider when 
evaluating medications that are not fully absorbed.  

The majority of oral dosage forms have several 
physiological restrictions, including variable 

gastrointestinal transit, which results in non-uniform 
absorption profiles due to variable gastric emptying, 
partial drug release, and a shorter dosage form resident 
time in the stomach 7,8. Because some of the medicine is 
not absorbed after it passes through the absorption site, 
causes inadequate absorption of medications with an 
absorption window, particularly in the upper section of the 
small intestine 9. Numerous variables influence the 
stomach emptying of dose forms in humans, leading to 
significant variability both within and between subjects. 
Given that a large number of medications are effectively 
absorbed in the upper gastrointestinal tract, such 
substantial variability raises the risk of non-uniform 
absorption and unexpected bioavailability. Hence a 
beneficial delivery system would possess the ability to 
control and prolong the gastric emptying time and can 
deliver drugs in higher concentrations to the absorption 
site (i.e. upper part of the small intestine) 10. 

Many FDDS have been created recently, each with unique 
advantages and limitations. These include hollow 
microspheres, raft-forming systems, gas generating 
systems, single including multiple unit hydro dynamically 
balanced systems (HBS), and hollow microspheres 11,12. 

A medication called FDDS is formulated with hydrocolloids 
that create a gel and are intended to stay buoyant in the 
contents of the stomach. Under somewhat controlled 
circumstances, the pH of the gastrointestinal tract is where 
drug disintegration and release from the dosage form held 
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in the stomach juices occur. When it comes to medications 
that operate locally, are insoluble in gastric fluids, or have 
site-specific absorption, the retentive qualities of the dose 
form are irrelevant 13.  

Criteria for HBS 

Needs must be sufficiently structured to create a cohesive 
gel barrier. The amount of drugs released from the dosage 
form, the rate at which the stomach empties, the length of 
time the dosage form travels through the gastrointestinal 
tract, and the location of drug absorption can all affect how 
well oral medication delivery works. must keep the total 
specific gravity below the stomach content. Must 
disintegrate sufficiently slowly to act as a reservoir for the 
delivery mechanism 14,15. 

Among the significant classes of drug delivery devices with 
stomach retentive activity are floating systems. 
Medication such as metformin, furosemide, ciprofloxacin, 
allopurinol, and cyclosporine may profit from gastric 
retention. Medication that is less soluble in the small 
intestine's pH than the stomach (such as chlordiazepoxide 
and cinnarizine), susceptible to breakdown in the intestinal 
pH (such as captopril), and acting locally in the stomach 
(such as misoprostol) can be administered in dosage forms 
that retain stomach acid. HBS dosage form can be used to 
give antibiotics, catecholamines, sedatives, analgesics, 
anticonvulsants, muscle relaxants, antihypertensive, and 
vitamins 16,17. 

For medications that are taken twice a day or more, 
controlled-release or extended-release dose formulations 
with longer half-lives in the stomach are ideal. limited to 
absorption in the upper GI tract, Unsoluble in water aimed 
at areas of the upper gastrointestinal system, Bioavailable 

via mechanisms of active transport, Sensitising the 
mucosa, jarring, uncomfortable, or dangerous in the lower 
gastrointestinal area, more efficient when plasma 
concentrations are more steady 18.  

that have an absorption window in the upper small 
intestine or stomach, that are unstable in the intestinal or 
colonic surroundings, that are locally active in the 
stomach, and that have low solubility at high pH values. 

Physiology of stomach 

The GI tract, which includes the throat (pharynx), is 
essentially a nine-meter-long tube that passes through the 
center of the body from the mouth to the anus. esophagus, 
stomach, duodenum, jejunum, and ileum in the small 
intestine, and the cecum, appendix, colon, and rectum in 
the large intestine 19. With minor regional differences, the 
GI tract wall's overall structure is the same for the majority 
of its length, extending from the esophagus to the anus. 
The stomach is an organ that can combine and store 
substances. The process of mixing and grinding the 
contents of the stomach occurs in the antrum area. When 
on a fast, the stomach is a compressed bag that has a 
residual volume of about 50 milliliters and is partially filled 
with air and gastric fluid (pH 1-3) 20. Along with the rest of 
the GI system, the mucus spread and covered the 
stomach's mucosal surface. The two kinds of continuous 
movement in the GI tract are the digestive motility pattern 
and the inner digestive motility pattern. When fasting, the 
former predominates and its main job is to clear the upper 
GI tract of any leftover material. The stomach's apparent 
absorbing surface area is around 0.1 m2, and its average 
length is approximately 0.2 meters 21. 

 

Figure 1: Anatomy of the stomach 21. 

The stomach is anatomically separated into three sections: 
the Fundus, the Body, and the Antrim (pylorus). The closest 
part produced FDDS (Floating drug delivery system) is one 
innovative strategy in this field. By continually releasing the 
drug for a protracted length of time before it reaches its 
absorption site, FDDS can enhance the controlled 

administration of medications that have an absorption 
window 22. 

The term "inter-digestive myoelectric cycle" or "migrating 
myoelectric cycle" (MMC) refers to a sequence of electrical 
events that occur during the fasting condition and cycle 
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through the stomach and intestine every two to three 
hours. 

The MMC is further broken into four parts. When a mixed 
meal is consumed, the pattern of contractions shifts from 
the fasted state to the fed state, which is also known as the 
digestive motility pattern. 

Phase 1- (Basic phase) lasts from 30-60 mins with rare 
contractions. 

Phase 2- (Preburst phase) lasts for 20-40 mins with 
intermittent action potential and contractions.  

Phase 3- (Burst phase) lasts for 10-20 minutes which 
includes intense and regular contractions for a short period.  

Phase 4-last for 0-5 minutes and occurs between phase 2 
and 1 of 2 consecutive cycles 23. 

 

Figure 2: Different approaches of gastric retention. 24-26 

 

Figure 3: Floating of drug in GI tract 29,30. 

Hydrodynamically balanced or floating systems float in the 
stomach for longer periods of time without slowing down 
the rate at which the stomach empties because their bulk 

density is lower than that of gastric fluid 27. Whenever the 
system is floating on the fluids of the stomach, the drug is 
released at a predefined rate from the stomach. After the 
medicine is released, its residual system is eliminated from 
the stomach. This leads to an increase in the length of time 
that stomach retention lasts and improved management of 
plasma drug concentration fluctuation 28. 

Factors affecting the gastro retentive system 

Several tactics, such as leaving the medication in the 
stomach, have been tested in an attempt to extend the 
retention duration. Some of these strategies include the use 
of mucous adhesive mechanisms, higher-density systems, 
modified-shape systems, floating dosage forms (gas-
generating along with swelling/expanding systems), co-
administration of drugs that delay the emptying of the 
stomach, and mucoadhesive systems. The bioavailability 
and efficacy of these techniques in the gastroretentive 
mechanism are influenced by many circumstances 31. 

Density – Gastric retention time (GRT) is a function of 
dosage form buoyancy that is dependent on the density 32. 

Size – Dosage form units with a diameter of more than 7.5 
mm are reported to have an increased GRT compared with 
those with a diameter of 9.9 mm. 

Shape of dosage form – Tetrahedron and ring-shaped 
devices with a flexural modulus of 48 and 22.5-kilo pounds 
per square inch (KSI) are reported to have better GRT 90% 
to 100% retention at 24 hours compared with other shapes 
33. 

Single or multiple unit formulation – Multiple unit 
formulations allow for combined administration of units 
that have various release profiles or as containing 
incompatible substances, demonstrate a more predictable 
release profile, and allow a greater degree of safety towards 
dosage form failure than single unit dosage forms. They also 
allow for relatively little performance impairment resulting 
from unit failure. 

Fed or unfed state – Periods of intense motor activity, 
especially the migration of the myoelectric complex (MMC), 
which happens every 1.5 to 2 hours, are what define the GI 
motility during a fast. The MMC removes undigested matter 
from the stomach, and if the formulation is administered at 
the same time as the MMC, the unit's GRT should be 
extremely brief. GRT is significantly longer and MMC is 
delayed compared to the fed state 34. 

Caloric content – GRT can be increased by 4 to 10 hours 
with a meal that is high in proteins and fats. 

Frequency of feed – The GRT can increase by over 400 
minutes when successive meals are given compared with a 
single meal due to the low frequency of MMC. 

Gender – Mean ambulatory GRT in males (3.4±0.6 hours) is 
less compared with their age and race-matched female 
counterparts (4.6±1.2 hours), regardless of the weight, 
height, and body surface. 
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Age – Elderly people, especially those over 70, have a 
significantly longer GRT. 

Posture – GRT can vary between the supine and upright 
ambulatory states of the patient. 

Concomitant drug administration – Anticholinergics like 
atropine and propantheline, opiates like codeine, and 
prokinetic agents like metoclopramide and cisapride can 
affect floating time. 

Biological factors – Diabetes and Crohn’s disease, etc 35. 

Advantages 

Site-specific drug delivery. Controlled delivery of drugs. It 
improved drug absorption with increased GRT and excess 
duration of contact of dosage regimen at its target site.  
Administration of a prolonged-release floating dosage form 
tablet or capsule will result in the dissolution of the drug in 
gastric fluid. After emptying of the stomach contents, the 
dissolved drug is available for absorption in the small 
intestine. It is therefore expected that a drug will be fully 
absorbed from the floating dosage form if it remains in 
solution form even at alkaline pH of the intestine 31-35. 

 

 

 

Disadvantages 

Drugs with cause irritation to the stomach cannot be used. 
A sufficient amount of gastric fluid should be available in 
GIT. Gastric retention is influenced by many factors such as 
gastric motility, pH, and the presence of food. These factors 
are never constant and hence the buoyancy cannot be 
predicted exactly or accurately. Unpredictable 
bioavailability 36. 

Polymers are used in floating system 

Polymers are used in floating systems to target drug 
delivery at specific regions in the GI tract i.e. stomach. Both 
synthetic and natural polymers are used in floating drug 
delivery 37. Natural polymers used in floating systems are 
Guar gum, Chitosan, xanthan gum, Gellan gum, Sodium 
alginate, etc. Synthetic polymers used for floating drug 
delivery are HPMC, Eudragit, ethyl cellulose, etc 38,39. 

Synthetic polymers 

Synthetic polymers are becoming increasingly important in 
pharmaceuticals. The use of synthetic polymer ranges from 
binder, film coating agent, etc. Polymers are 
macromolecules that are very large and contain a variety of 
functional groups 40. Synthetic polymers are either purely 
synthetic or they are modified forms of natural polymers 
known as semi-synthetic see Table 1. 

Table 1: List of some polymers used in FDDS 

Polymer Sub Type  Examples  

Synthetic Polymer Biodegradable  Lactides, glycosides, and their copolymers. Poly alkyl 
cyanoacrylates, polyanhydrides  

Non-biodegradable  Polymethyl methacrylate, Glycidyl, methacrylate, and 
epoxy polymers. 41 

Natural  Proteins  Albumin, Gelatin, Collagen  

Carbohydrates  Agarose, carragenan, Chitosan, starch  

Chemically modified carbohydrates  Poly dextran, poly starch 41,42 

 
Need for a floating drug delivery system. 

Only a particular place can absorb some medications. They 
demand a release at a specified location or one that ensures 
the maximum quantity of medicine reaches the designated 
location. These days, the pharmaceutical industry is 
concentrated on medications that need to be site-specific. 
By holding the dose form in the stomach and releasing the 
medication gradually to a designated spot in the stomach, 
duodenum, or intestine, gastro-retentive administration is 
one of the site-specific methods for drug delivery to the 
stomach or the intestine. 43,44 

Probable candidates for FDDS 

Drugs that have a narrow absorptive window in the 
stomach or upper parts of the small intestine, e.g., 
furosemide, riboflavin-5-phosphate, metformin 
hydrochloride, ciprofloxacin, alfuzosin hydrochloride, 
ofloxacin, norfloxacin, domperidone, etc. Drugs unstable in 
the lower part of GIT, e.g., captopril. Drugs insoluble in 

intestinal fluids, e.g., quinidine, diazepam. Drugs that 
degrade in the colon, e.g., ranitidine hydrochloride, and 
metronidazole. 45 

Methods for preparing floating dosage form 

The floating dosage forms can be prepared using the 
following methods. 

using hydrocolloids that gel, such as cellulose derivatives, 
gelatine, hydrophilic gums, and alginates. using low-density 
enteric materials, such as cellulose acetate phthalate, and 
methacrylic polymer. by packing it inside a capsule and 
lowering the particle size 46. by creating gaseous carbon 
dioxide and then trapping it within the gel network. through 
the creation of drug-filled, hollow micro-balloons made of 
acrylic polymer and filled capsules. By including an 
inflatable chamber that is submerged in a liquid (such as a 
solvent) that vaporizes at body temperature, causing the 
chambers to expand inside the stomach 47,48.  
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Figure 4: Types of Floating Drug Delivery System. 40-50 

Effervescent system  

In effervescent systems, the major constituents are 
carbonates (like Na bicarbonate) and alternating organic 
acids (like acid and salt acid) that produce CO2 gas, 
decreasing the system's density and causing it to float 
above the gastric fluid. Adding a matrix with a liquid 
component that releases gas that evaporates at the 
temperature of the body serves as a stand-in. 51 

Gas generating system 

These are created by thoroughly combining the drug and 
CO2 generators in the matrix tablet. These float around in 
the stomach longer than gastric fluids because they have a 
lower bulk density, which slows down the gastric emptying 
rate 52. 

Volatile liquid-containing system 

This system is created to float within the abdomen owing to 
a floatation chamber which can be a vacuum or full of air or 
a harmless gas, whereas a drug reservoir is encapsulated 
within a microporous compartment. 

Non- effervescent FDDS  

This kind of system swells uncontrolled when swallowing 
because of inhibitions of viscous fluids, which prevent them 
from leaving the belly. They can also be identified as plug-
type systems because they need to bend to stay trapped 
near the pyloric valve. One way to make these forms in 
limitless quantities is to combine the drug with a gel that, 
when swallowed, expands when it comes into contact with 
a viscous liquid, but only one bulk density and form integrity 
remain inside the outer jelly-like barrier. The buoyant 
stream has an indiscriminate quantity of buoyancy due to 
the compound's capacity to retain air. The most widely used 
excipient is by far non-effervescent floating drug delivery 
52,53. 

 

Colloidal gel barrier system 

This method prolongs the time of stomach retention while 
delivering a greater quantity of drug in solution form to the 
absorption site. In essence, it contains medicine that turns 
hydrocolloids into gel so that it floats over stomach 
contents. such as polyacrylate, polystyrene, and 
polycarbophil. When the hydrocolloid in the system comes 
into contact with gastrointestinal fluid, it hydrates to form 
a colloid gel barrier to its surroundings 54. 

Micro porous compartment system 

This method has pores at the top and bottom walls and 
encapsulates a drug reservoir inside a microporous 
compartment. The delivery system floats above the gastric 
content in the stomach thanks to the flotation chamber 
made of air that has been trapped there. 

Floating microsphere/ micro balloons 

Micro balloons, also known as hollow microspheres, are 
believed to be the most efficient buoyant material. It 
consists of the central hollow portion of the microsphere. A 
state-of-the-art solvent diffusion emulsion method is used 
to form hollow microspheres with a polymer shelf that is 
loaded with medication 55. 

Alginate floating beads  

Calcium alginate that has been freeze-dried was used to 
create floating dosage forms in multiple units. By injecting 
sodium alginate mixture into an aqueous calcium chloride 
solution, calcium alginate precipitates, creating a porous 
system that can sustain a buoyant force for more than 12 
hours, resulting in spherical beads with a diameter of about 
2.5 mm. In contrast to solid beads, which provided a 
residence time of only one hour, these floating beads 
provided a residence length of over five hours 56. 

Raft forming system 

Raft-forming devices are attracting a lot of interest for 
helping with the administration of antacid medications and 
drugs for infections of the gastrointestinal tract and 
disorders. The drug can be released gradually into the 
stomach by expanding and creating a viscous gastric fluid 
whenever a gel-forming solution comes into contact with 
the gastric fluid 57. 

Evaluation of gastro-retentive dosage form 58-60. 

Weight variations 

Take 20 tablets, each to be weighed separately. Compute 
the mean weight and contrast each tablet's weight with the 
mean. If no tablet varies by more than twice the percentage 
restriction and if no more than two tablets are outside the 
limit, the tablet passes the U.S.P. test 61. 

Hardness 

To test the tablet's hardness, various testers are used, 
including the Monsanto tester, Strong-cobb tester, Pfizer 
tester, Erweka tester, and Schleuniger tester. These tests 
are necessary to ensure that the tablet can withstand the 
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shock and strain during manufacturing, packing, and 
transportation, as well as when handled by the patient 62. 

Thickness 

Tablet for measuring Any of the devices indicated above can 
be used to perform the very straightforward procedure of 
determining thickness. The vernier caliper is the tool most 
frequently used to test tablet thickness. The vernier caliper 
is available with a digital display or manual reading, and it 
provides a reading in mm. 

Friability 

The Roche friabilator is used to evaluate a tablet's friability, 
which determines whether or not the tablet is durable 
against abrasion. This is composed of a machine that 
rotates a plastic drum at 25 revolutions per minute for 100 
revolutions. The twenty tablets that were weighed before 
the test are then removed from the drum, wiped with a 
towel, and weighed again; for a normal tablet, the weight 
change cannot be within a range of 0.5 to 1.0% 63,64. 

Floating systems  

Buoyancy lag time 

 It is determined to assess the time taken by the dosage 
form to float on the top of the dissolution medium after it 
is placed in the medium. These parameters can be 
measured as a part of the dissolution test 65,66. 

Floating time 

Test for buoyancy is usually performed in SGF Simulated 
Gastric Fluid maintained at 370C. The time for which the 
dosage form continuously floats on the dissolution media is 
termed floating time 67. 

Specific gravity / Density 

 Density can be determined by the displacement method 
using Benzene as a displacement medium. 

Resultant weight  

The two primary variables used to describe buoyancy are 
bulk density and floating time. However, because density 
varies with an alteration in the resulting weight over time, 
a single density determination is insufficient to represent 
buoyancy. For instance, a matrix tablet containing 
bicarbonate while matrix polymer floats at first due to gas 
creation and entrapment, but after a while, some 
medication is released and concurrently, some of the matrix 
polymer's outer layer may erode, changing the dosage 
form's final weight. 

Swelling systems  

Swelling index: After immersion of swelling dosage form 
into SGF at 370C, the dosage form is removed at regular 
intervals, and dimensional changes are measured in terms 
of increase in tablet thickness/diameter with time 68. 

 

 

Swelling index/ Water uptake 

 It is an indirect measurement of the swelling property of a 
swellable matrix. Here dosage form is removed at regular 
intervals and weight changes are determined over time 68,69. 

Swelling index =
wt − wo

wo
 ˣ 100 

Where, Wt = weight of dosage form at time t.  

Wo = initial weight of dosage form. 

In-vitro evaluation test  

The USP dissolving device type II paddle type was used to 
release the formulation's medication in vitro at 37 0.5 °C 
and revolving speeds of 50 rpm in a washbasin 
environment. The 900ml 0.1NHCl dissolving media was 
employed. For a duration of six hours, the samples were 
taken out at prearranged intervals. They were then diluted, 
filtered through a 0.45-µm membrane filter, and measured 
at an API-specific nm utilizing a Shimadzu UV-1800 double-
beam spectrophotometer. A calibration curve was used to 
generate an equation that was used to determine the drug's 
cumulative percentage release or CPR 70,71. 

FTIR Study 

The medication and excipients were studied using the 
Fourier transform infrared (FT-IR) technology to examine 
their physical and chemical interactions. Using the KBr 
mixing approach, the FT-IR spectra of both the pure drug 
and the floating tablet were recorded on the institute's 
central instrument laboratory's FTIR-1700 Shimadzu FT-IR 
analyzer 72,73. 

Differential Scanning Calorimetry (DSC) 

The physical and chemical interactions between the 
medication and the excipients were investigated using DSC. 
On the DSC-60 instrument, which is housed at the institute's 
core instrument laboratory, the DSC spectra of pure drugs 
and drug composite mixtures were recorded (DSC-60, 
Shimadzu) 74. 

Stability study 

According to ICH Q1A (R2), new drug substances and 
products must have stability testing.  Rules stability testing 
aims to establish a re-test period for the substance being 
tested or a shelf life for the drug product as well as 
recommended storage conditions. It also provides evidence 
on how the quality of a medicinal product or drug substance 
varies with time under the influence of various 
environmental factors like temperature, humidity, and 
light. Short-term stability analysis of the ideal batch was 
conducted at 40°C in a humidity container with 75% relative 
humidity (RH) to ascertain the variation in the in vitro 
dissolution profile and on storage. Samples were removed 
after a month to assess if the in vitro release of drugs 
pattern had changed 75-77. From various standard resources 
like ScienceDirect, PubMed, MDPI, Springer Nature, Taylor 
Francis, and Dovepress, collected information given below 
in Table 2. 
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Table 2: Floating formulations for GRDDS Research done by some listed researchers in the last 5-7 years. 

Drug name  Disease Preparation methods References 

Capsaicin  Peptic ulcers  Nanofiber films  (Karavasili C., et al, 2024) 
78  

Dihydromyricetin  Parasite infections, liver diseases, and 
hangovers 

Compression coating 
technique,  

(Hao liu., et al 2023) 79 

Brivaracetam Epilepsy Direct compression, 
Floating tab 

(Jinsong Ding et al 2023) 
80 

 Propranolol 
Hydrochloride 

Hypertension and cardiovascular 
disorders 

3d-printed (Mohammed AA et al 
2023) 81 

Ciprofloxacin 
Hydrochloride 

Broad-spectrum fluoroquinolone 
antibiotics 

 Sfgrdds direct 
compression method 

(Sheu M-T et al 2023) 82 

Niclosamide Antiparasitic drug being repositioned 
for helicobacter pylori 

 3 D Printed Nanocrystals by the 
Melting Solidification Printing 
Process. 

(Real JP, Real DA et al 
2023) 83 

Flavonolignan 
Silymarin 

Treat acute and chronic hepatic 
diseases. 

Direct compression, 
Floating tab 

(Khan JA et al 2023) 84 

Metformin 
Hydrochloride 

Diabetes type ii Three-dimensional 
printing (3DP) 

(Millán-Jiménez M et al 
2023) 85 

Gabapentin, Treat overactive bladder 3d-printed (Ghori MU et al 2023) 86 

Famotidine Treat gastric and duodenal ulcers, 
zollinger-ellison syndrome, and reflux 
esophagitis 

Semisolid extrusion 3d 
printing 

(Kim DW et al 2023) 87 

Clarithromycin And 
Pantoprazole 

Treating ulcers and lower and upper git 
bacterial infections. 

Bilayer with direct 
compression 

(Nawaz A et al 2023) 88 

Drotaverine 
Hydrochloride 

An antispasmodic drug used for smooth 
muscle spasms and pain associated 
with gastrointestinal colics, renal colics, 
biliary colics, irritable bowel syndrome, 
postsurgical spasm, and uterine neck 
spasm 

Direct compression, Floating 
mini-tablets 

(Louis MM, et al 2023) 89 

Domperidone Used to stop feeling or being sick 
(nausea or vomiting 

3D-printed (Patrojanasophon P.  et 
al 2023) 90 

Ofloxacin  Treat bacterial infections of the skin, 
lungs, prostate, or urinary tract 

HBS floating capsules (Nayak AK et al 2023) 91 

Esomeprazole And 
Clarithromycin 

Management of gastroesophageal 
reflux disease (GERD), broad-spectrum 
antibiotic 

Effervescent floating bilayer 
tablets direct compression 

(Muzammal M, Alamri 
AS, et al 2022) 92 

Metronidazole  Abdominal discomfort, weight loss, 
diarrhea, constipation 

Direct compression (Elkomy MH, et al 2022) 
93 

Ciprofloxacin Antiulcer therapeutic potential due to 
composed dietary fibers psyllium-
moringa gum-alginate. 

Beads using alginate-gelatin for 
cefadroxil drug encapsulation 

(Singh B et al 2022) 94 

Sildenafil Citrate  Treatment of pah Direct compression (Diniz A. et al 2022) 95 

Neratinib Breast cancer treatment Effervescent floating 
matrix NTB 

(Alshahrani S et al 2021) 
96 

Metformin Hcl Diabetes type ii Direct compression 
floating tab 

(Huh HW et al 2021) 97 

Dipyridamole Widely used to prevent angina and 
inhibit thromboembolic complications 

Acrylamide-based hydrogels are 
neutral hydrogels 

(Salama AH et al 2021) 98 

Amoxicillin 
Trihydrate 

Treatment of Helicobacter pylori Floating-alginate based beads (Raafat AI et al 2021) 99 

Losartan Potassium Used to treat hypertension Effervescent floating matrix 
tablets 

(Rahamathulla M et al 
2021) 100 

Theophylline To treat COPD Asthma Bilayer floating theophylline 
tablets 

(Avbunudiagba JA 

et al 2020) 101 

Losartan And 
Hydrochlorothiazide 

Treatment of hypertension Bilayer floating tablet by 
direct compression  

(Maddiboyina B et al 
2020) 102 
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Bupropion Treating depression Direct compression floating tab (Teaima MH et al 2020) 

103 

Cefuroxime Axetil Second-generation oral antibiotic to be 
widely used in therapy it exerts broad-
spectrum antibacterial activity against 
methicillin-sensitive staphylococci, 
streptococcus pneumonia, 
Haemophilus influenzae 

Hot melt extrusion technology (Lalge R, et al 2019) 104 

Diclofenac NSAID Direct compression 
floating tab 

(Shehzad MQ, et al 
2019) 105 

Azelnidipine Used for treating ischemic heart 
disease and cardiac remodeling after 
myocardial infarction 

Effervescent floating matrix 
tablets 

(Gaikwad SS et al 2019) 
106 

Acyclovir To treat the symptoms of chickenpox, 
shingles, herpes virus infections of the 
genitals 

3D-printed (Shin S et al 2019) 107 

Cefpodoxime 
Proxetil 

Used as an extended-spectrum, semi-
synthetic antibiotic of the 
cephalosporin class. 

Direct compression 
floating tab 

(Kukati L S et al 2018) 108 

Pregabalin To treat epilepsy and anxiety. Direct compression 
floating tab 

(Kim S et al 2018) 109. 

Amlodipine Besylate Treatment of 

Hypertension and chronic stable 
angina. In both vascular disorders 

Direct compression 
technique. 

(Gurung S et al ) 110 

 

CONCLUSION 

Floating tablets are now a highly effective way to increase a 
drug's bioavailability, provide it a continuous release, and 
prevent many of its negative side effects. It has been 
demonstrated that floating pills are a viable treatment for 
stomach retention. These systems offer a unique benefit for 
drugs that are predominantly absorbed from the upper 
gastrointestinal tract. Thus, there is a lot of room for future 
advancement in the design of the ideal floating drug 
delivery system due to our growing understanding of the 
physiochemical and pharmacological aspects of drugs as 
well as the formulation development aspect. 

The absorption of drugs in the gastrointestinal system is a 
very varied process with varying physiochemical features, 
according to an assessment of the literature. The dosage 
form's prolonged stomach retention caused by FDDS 
lengthens the time it takes for the medicine to absorb. 
Enhancing the bioavailability and regulated drug delivery of 
several medications is the goal of gastroretentive floating 
drug delivery systems. The floating medication delivery 
device enhances gastric retentive drug administration to 
maximize molecular delivery and offers a viable method for 
gastric retention. An overview of pharmacological 
parameters, dose forms, factors influencing stomach 
emptying, etc., is provided in this article. 

ABBREVIATIONS 

Floating Drug Delivery System – (FDDS) 

Gastro-retentive Drug Delivery System – (GRDDS) 

hydro dynamically balanced systems -(HBS) 

Migrating myoelectric complex (MMC) 

Authors Contributions: All the authors have contributed 
equally. 

Source of Support: The author(s) received no financial 
support for the research, authorship, and/or publication of 
this article 

Conflict of Interest: The author(s) declared no potential 
conflicts of interest with respect to the research, 
authorship, and/or publication of this article. 

REFERENCES 

1. Chein YW. Novel Drug Delivery Systems. 2nd ed. New York: Marcel 
Dekker Inc.; 1992. p. 139-1. 

2. Tripathi J, Thapa P, Maharjan R, Jeong SH. Current State and Future 
Perspectives on Gastroretentive Drug Delivery Systems. 
Pharmaceutics. 2019;11(4):193. 
https://doi.org/10.3390/pharmaceutics11040193. 

3. Vrettos N-N, Roberts CJ, Zhu Z. Gastroretentive Technologies in 
Tandem with Controlled-Release Strategies: A Potent Answer to 
Oral Drug Bioavailability and Patient Compliance Implications. 
Pharmaceutics. 2021;13(10):1591. 
https://doi.org/10.3390/pharmaceutics13101591. 

4. Grosso R, de-Paz M-V. Scope and Limitations of Current Antibiotic 
Therapies against Helicobacter pylori: Reviewing Amoxicillin 
Gastroretentive Formulations. Pharmaceutics. 2022; 14(7):1340. 
https://doi.org/10.3390/pharmaceutics14071340. 

5. Singh BN, Kim KH. Floating drug delivery systems: An approach to 
oral controlled drug delivery via gastric retention. J Control Release 
2000;63: 235-59. 

6. Brahmankar DM, Jaiswal SB. Biopharmaceutics and 
Pharmacokinetics a treatise. Reprint of 1st ed. New Delhi: Vallabh 
Prakashan, Jain MK; 2003. p. 371-35. 

7. Mazer N, Abisch E, Gfeller JC, Laplanche R, Bauerfeind P, Cucala M, 
Lukachich M, Blum A. Intragastric behavior and absorption kinetics 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
https://doi.org/10.3390/pharmaceutics11040193
https://doi.org/10.3390/pharmaceutics13101591
https://doi.org/10.3390/pharmaceutics14071340


Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 – 044X, 84(5) - May 2024; Article No. 02, Pages: 6-17                                DOI: 10.47583/ijpsrr.2024.v84i05.002 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

14 

of a normal and floating modified-release capsule of Isradipine 
under fasted and fed conditions. J. Pharm. Sci.1988; 77:647–657. 

8. Sungthongjeen S, Paeratakul O, Limmatvapirat S, Puttipipatkhachor 
S. Preparation and in vitro evaluation of a multiple-unit floating 
drug delivery system based on gas formation technique. Int.J. 
Pharm 2006; 324:136–143. 

9. Bodmeier R, Paeratakul O. Leaching of water-soluble plasticizers 
from polymeric films prepared from aqueous colloidal polymer 
dispersions. Drug Dev. Ind. Pharm. 1992; 18:1865–1882. 

10. Fell JT. Targeting of drugs and delivery systems to specific sites in 
the gastrointestinal tract. J.Anat, 1996; 189:517-519. 

11. Wilson CG, Washington N. The stomach its role in oral drug delivery. 
In:Rubinstein MH, ed. Physiological Pharmaceutical; Biological 
Barriers to Drug Absorption. Chinchester, UK, Ellis Horwood; 1989; 
47-70. 

12. Rahman Z, Ali M, Khar R. Design and evaluation of bilayer floating 
tablets of captopril Acta Pharm. 2006; 56:49-57. 

13. Amal HEL. Magdas K., Safaa SS. Gamal AL, Naggar VF. Evaluation of 
Stomach protective activity of ketoprofen floating microparticles. 
Ind. J.Pharm.Sci., 2003; 399-401. 

14. White head L, Collett, JH. Fell JT. Amoxycillin release from a floating 
dosage form based on alginates", Int. J.Pharm, 2000; 210: 45-49. 

15. Dave BS, Amin AF, Patel MM. Gastroretentive drug delivery system 
of Ranitidine hydrochloride: Formulation and Invitro evaluation. 
AAPS Pharm. Sci. Tech 2004;5(2) 34:1-6. 

16. Arora S, Ali J, Ahuja A, Khar RK, Baboota S. Floating drug delivery 
systems: a review. AAPS PharmSciTech. 2005 Oct 19;6(3): E372-90. 
doi: 10.1208/pt060347. PMID: 16353995; PMCID: PMC2750381. 

17. S Vijaya Kumar, Manoj Kumar Deka, Manish Bagga, M Sasi Kala, 
Guru Sharan. A Systematic Review on Floating Drug Delivery 
System. Research J. Pharm. and Tech. January 2011;4(1):19-25. 

18. Mali KD, Baviskar AR, Patil SS, Saner HS. A Comprehensive Review 
on Floating Drug Delivery System. J Appl Pharm Sci. 2023;15:361 

19. Hsu Y, Kao C, Ho M, Lee SP. To control floating drug delivery system 
in a simulated gastric environment by adjusting the Shell layer 
formulation. Biomaterials Research . 2021 Oct 9;25(1). Available 
from: https://doi.org/10.1186/s40824-021-00234-6 

20. Blynskaya EV, Tishkov SV, Vinogradov VP, Alekseev KV, Marakhova 
AI, Vetcher AA. Polymeric Excipients in the Technology of Floating 
Drug Delivery Systems. Pharmaceutics. 2022; 14(12):2779. 
https://doi.org/10.3390/pharmaceutics14122779. 

21. Lopes CM, Bettencourt C, Rossi A, Buttini F, Barata P. Overview on 
gastroretentive drug delivery systems for improving drug 
bioavailability. Int J Pharm. 2016 Aug 20;510(1):144-58. doi: 
10.1016/j.ijpharm.2016.05.016. Epub 2016 May 9. PMID: 
27173823.  

22. D R Parida, A A Kharia, N K Choudhary. Recent Trends in Floating 
Drug Delivery System. Research Journal of Pharmacy and 
Technology. 2022; 15(1):429-5. doi: 10.52711/0974-
360X.2022.00071 

23. Haridwar Lodh, Sheeba FR, Prabhat Kumar Chourasia, Harshitha 
Arun Pardhe, Pallavi N. Floating Drug Delivery System: A Brief 
Review. Asian J. Pharm. Tech. 2020; 10(4):255-264. doi: 
10.5958/2231-5713.2020.00043.4 

24. Niharika MG, Krishnamoorthy K, Akkala M. Overview On Floating 
Drug Delivery System. International Journal of Applied 
Pharmaceutics [Internet]. 2018 Nov 22;10(6):65. Available from: 
https://doi.org/10.22159/ijap.2018v10i6.28274. 

25. Tiwari V, Verma V and Verma N: Floating Drug Delivery System: A 
review. Int J Pharm Sci Res 2014; 5(7): 2596- 2605.doi: 
10.13040/IJPSR.0975-8232.5(7).2596-2605 

26. H Maheta, MR Patel, KR Patel, MS Patel, Review: An Overview on 
Floating Drug Delivery System, PharmaTutor, 2014;2(3):61-71. 

27. Sharma, V., Rathore, D., & Kumar, A. FLOATING DRUG DELIVERY 
SYSTEM: A REVIEW. International Journal of Medical and 
Biomedical Studies, 2020;4(8):22-29. 
https://doi.org/10.32553/ijmbs.v4i8.1333 

28. Lodh, Haridwar & FR, Sheeba & Chourasia, Prabhat & Pardhe, 
Harshita. Floating Drug Delivery System: A Brief Review. American 
Journal of PharmTech Research. 2020;10:103-122. 
10.46624/ajptr.2020.v10.i4.010. 

29. P. Chauhan, K. Kumar, D. Khairiya, and D. Teotia, “A complete 
review on floating drug delivery system”, Int J Indig Herb Drug, vol. 
7, no. 2, pp. 30-34, Apr. 2022. 

30. Kotreka, U. K., & Adeyeye, M. C. (2011). Gastroretentive Floating 
Drug-Delivery Systems: A Critical Review. Critical Reviews in 
Therapeutic Drug Carrier Systems, 28(1), 47–99. 
doi:10.1615/critrevtherdrugcarri.d 

31. Meka, V. S., Dharmanlingam, S. R., & Kolapalli, V. R. M. Formulation 
of gastroretentive floating drug delivery system using hydrophilic 
polymers and its in vitro characterization. Brazilian Journal of 
Pharmaceutical Sciences, 2014 50(2), 431–439. 
https://doi.org/10.1590/S1984-82502014000200023. 

32. Srebro J, Brniak W, Mendyk A. Formulation of Dosage Forms with 
Proton Pump Inhibitors: State of the Art, Challenges and Future 
Perspectives. Pharmaceutics. 2022; 14(10):2043. 
https://doi.org/10.3390/pharmaceutics14102043. 

33. Mohanty, D.; Zafar, A.; Jafar, M.; Upadhyay, A.K.; Haque, M.A.; 
Gupta, J.K.; Bakshi, V.; Ghoneim, M.M.; Alshehri, S.; Jahangir, M.A.; 
et al. Development, in-vitro characterization and preclinical 
evaluation of esomeprazole-encapsulated proniosomal formulation 
for the enhancement of anti-ulcer activity. Molecules 2022, 27, 
2748. 

34. Galmiche, J.P.; Bruley Des Varannes, S.; Ducrotté, P.; Sacher-
Huvelin, S.; Vavasseur, F.; Taccoen, A.; Fiorentini, P.; Homerin, M. 
Tenatoprazole, a novel proton pump inhibitor with a prolonged 
plasma half-life: Effects on intragastric pH and comparison with 
esomeprazole in healthy volunteers. Aliment. Pharmacol. Ther. 
2004, 19, 655–662. 

35. Shin JM, Kim N. Pharmacokinetics and pharmacodynamics of the 
proton pump inhibitors. J Neurogastroenterol Motil. 2013 
Jan;19(1):25-35. doi: 10.5056/jnm.2013.19.1.25. Epub 2013 Jan 8. 
PMID: 23350044; PMCID: PMC3548122. 

36. Schneider F, Koziolek M, Weitschies W. In Vitro and In Vivo Test 
Methods for the Evaluation of Gastroretentive Dosage Forms. 
Pharmaceutics. 2019; 11(8):416. 
https://doi.org/10.3390/pharmaceutics11080416. 

37. Blynskaya EV, Tishkov SV, Vinogradov VP, Alekseev KV, Marakhova 
AI, Vetcher AA. Polymeric Excipients in the Technology of Floating 
Drug Delivery Systems. Pharmaceutics. 2022; 14(12):2779. 
https://doi.org/10.3390/pharmaceutics1412277. 

38. Grosso R, de-Paz M-V. Scope and Limitations of Current Antibiotic 
Therapies against Helicobacter pylori: Reviewing Amoxicillin 
Gastroretentive Formulations. Pharmaceutics. 2022; 14(7):1340. 
https://doi.org/10.3390/pharmaceutics14071340. 

39. Kali G, Knoll P, Bernkop-Schnürch A. Emerging technologies to 
increase gastrointestinal transit times of drug delivery systems. J 
Control Release. 2022 Jun;346:289-299. doi: 
10.1016/j.jconrel.2022.04.016. Epub 2022 Apr 28. PMID: 35461970. 

40. Rajora A, Nagpal K. A Critical Review on Floating Tablets as a Tool 
for Achieving Better Gastric Retention. Crit Rev Ther Drug Carrier 
Syst. 2022;39(1):65-103. doi: 
10.1615/CritRevTherDrugCarrierSyst.2021038568. PMID: 
34936318. 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
https://doi.org/10.1186/s40824-021-00234-6
https://doi.org/10.22159/ijap.2018v10i6.28274
https://doi.org/10.1590/S1984-82502014000200023
https://doi.org/10.3390/pharmaceutics14102043
https://doi.org/10.3390/pharmaceutics11080416
https://doi.org/10.3390/pharmaceutics1412277


Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 – 044X, 84(5) - May 2024; Article No. 02, Pages: 6-17                                DOI: 10.47583/ijpsrr.2024.v84i05.002 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

15 

41. Das S, Kaur S, Rai VK. Gastro-retentive drug delivery systems: a 
recent update on clinical pertinence and drug delivery. Drug Deliv 
Transl Res. 2021 Oct;11(5):1849-1877. doi: 10.1007/s13346-020-
00875-5. Epub 2021 Jan 5. PMID: 33403646. 

42. Kumari B, Khansili A, Phougat P, Kumar M. Comprehensive review 
of the role of acrylic acid derivative polymers in floating drug 
delivery system. Polim Med. 2019 Jul-Dec;49(2):71-79. doi: 
10.17219/pim/122016. PMID: 32589822. 

43. Namdev A, Jain D. Floating Drug Delivery Systems: An Emerging 
Trend for the Treatment of Peptic Ulcer. Curr Drug Deliv. 
2019;16(10):874-886. doi: 
10.2174/1567201816666191018163519. PMID: 31894738. 

44. Kumar M, Kaushik D. An Overview on Various Approaches and 
Recent Patents on Gastroretentive Drug Delivery Systems. Recent 
Pat Drug Deliv Formul. 2018;12(2):84-92. doi: 
10.2174/1872211312666180308150218. PMID: 29521255. 

45. Lopes CM, Bettencourt C, Rossi A, Buttini F, Barata P. Overview on 
gastroretentive drug delivery systems for improving drug 
bioavailability. Int J Pharm. 2016 Aug 20;510(1):144-58. doi: 
10.1016/j.ijpharm.2016.05.016. Epub 2016 May 9. PMID: 
27173823. 

46. Ishak RA. Buoyancy-generating agents for stomach-specific drug 
delivery: an overview with special emphasis on floating behavior. J 
Pharm Pharm Sci. 2015;18(1):77-100. doi: 10.18433/j3602k. PMID: 
25877444. 

47. Kaushik AY, Tiwari AK, Gaur A. Role of excipients and polymeric 
advancements in preparation of floating drug delivery systems. Int 
J Pharm Investig. 2015 Jan-Mar;5(1):1-12. doi: 10.4103/2230-
973X.147219. PMID: 25599027; PMCID: PMC4286829. 

48. Zhao S, Lv Y, Zhang JB, Wang B, Lv GJ, Ma XJ. Gastroretentive drug 
delivery systems for the treatment of Helicobacter pylori. World J 
Gastroenterol. 2014 Jul 28;20(28):9321-9. doi: 
10.3748/wjg.v20.i28.9321. PMID: 25071326; PMCID: PMC4110563. 

49. Garg T, Kumar A, Rath G, Goyal AK. Gastroretentive drug delivery 
systems for therapeutic management of peptic ulcer. Crit Rev Ther 
Drug Carrier Syst. 2014;31(6):531-57. doi: 
10.1615/critrevtherdrugcarriersyst.2014011104. PMID: 25271775. 

50. Pahwa R, Bisht S, Kumar V, Kohli K. Recent advances in gastric 
floating drug delivery technology: a review. Curr Drug Deliv. 2013 
Jun;10(3):286-98. doi: 10.2174/1567201811310030005. PMID: 
23808593. 

51. Pahwa R, Saini N, Kumar V, Kohli K. Chitosan-based gastroretentive 
floating drug delivery technology: an updated review. Expert Opin 
Drug Deliv. 2012 May;9(5):525-39. doi: 
10.1517/17425247.2012.673581. Epub 2012 Mar 24. PMID: 
22444200. 

52. Bhadouriya P, Kumar M, Pathak K. Floating microspheres: to 
prolong the gastric retention time in stomach. Curr Drug Deliv. 2012 
May;9(3):315-24. doi: 10.2174/156720112800389061. PMID: 
22023206. 

53. Sathish D, Himabindu S, Kumar YS, Shayeda, Rao YM. Floating drug 
delivery systems for prolonging gastric residence time: a review. 
Curr Drug Deliv. 2011 Sep;8(5):494-510. doi: 
10.2174/156720111796642273. PMID: 21696354. 

54. Prinderre P, Sauzet C, Fuxen C. Advances in gastro retentive drug-
delivery systems. Expert Opin Drug Deliv. 2011 Sep;8(9):1189-203. 
doi: 10.1517/17425247.2011.592828. Epub 2011 Jun 15. PMID: 
21671821. 

55. Adibkia K, Hamedeyazdan S, Javadzadeh Y. Drug release kinetics 
and physicochemical characteristics of floating drug delivery 
systems. Expert Opin Drug Deliv. 2011 Jul;8(7):891-903. doi: 
10.1517/17425247.2011.574124. Epub 2011 Apr 21. PMID: 
21506906. 

56. Pawar VK, Kansal S, Garg G, Awasthi R, Singodia D, Kulkarni GT. 
Gastroretentive dosage forms: a review with special emphasis on 
floating drug delivery systems. Drug Deliv. 2011 Feb;18(2):97-110. 
doi: 10.3109/10717544.2010.520354. Epub 2010 Oct 20. PMID: 
20958237. 

57. Shah SH, Patel JK, Patel NV. Gastroretentive floating drug delivery 
systems with potential herbal drugs for Helicobacter pylori 
eradication: a review. Zhong Xi Yi Jie He Xue Bao. 2009 
Oct;7(10):976-82. doi: 10.3736/jcim20091012. PMID: 19828110. 

58. Kotreka UK, Adeyeye MC. Gastroretentive floating drug-delivery 
systems: a critical review. Crit Rev Ther Drug Carrier Syst. 
2011;28(1):47-99. doi: 
10.1615/critrevtherdrugcarriersyst.v28.i1.20. PMID: 21395515. 

59. Patil H, Tiwari RV, Repka MA. Recent advancements in 
mucoadhesive floating drug delivery systems: A mini-review. 
Journal of Drug Delivery Science and Technology [Internet]. 2016 
Feb 1;31:65–71. Available from: 
https://doi.org/10.1016/j.jddst.2015.12.002 

60. Sen O, Manna S, Nandi G, Jana S, Jana S. Recent advances in alginate 
based gastroretentive technologies for drug delivery applications. 
Medicine in Novel Technology and Devices [Internet]. 2023 Jun 
1;18:100236. Available from: 
https://doi.org/10.1016/j.medntd.2023.100236. 

61. Louis MM, Badawy AA, Nessem DI, El-Malak NSA. Drotaverine 
hydrochloride gastroretentive floating mini-tablets: Formulation, 
in-vitro and in-vivo evaluation. Journal of Drug Delivery Science and 
Technology [Internet]. 2020 Jun 1;57:101733. Available from: 
https://doi.org/10.1016/j.jddst.2020.101733. 

62. Hwang KM, Nguyen TT, Seok SH, Jo HI, Cho CH, Hwang KM, Kim JY, 
Park CW, Rhee YS, Park ES. Swellable and porous bilayer tablet for 
gastroretentive drug delivery: Preparation and in vitro-in vivo 
evaluation. Int J Pharm. 2019 Dec 15;572:118783. doi: 
10.1016/j.ijpharm.2019.118783. Epub 2019 Oct 31. PMID: 
31678393. 

63. Djebbar M, Chaffai N, Bouchal F. Development of Floating Tablets 
of Metformin HCl by Thermoplastic Granulation. Part II: In Vitro 
Evaluation of the Combined Effect of Acacia Gum/HPMC on 
Biopharmaceutical Performances. Adv Pharm Bull. 2020 
Jul;10(3):399-407. doi: 10.34172/apb.2020.048. Epub 2020 May 11. 
PMID: 32665898; PMCID: PMC7335996. 

64. Teaima M, Abdel Hamid MM, Shoman NA, Jasti BR, El-Nabarawi 
MA. Promising Swellable Floating Bupropion Tablets: Formulation, 
in vitro/in vivo Evaluation and Comparative Pharmacokinetic Study 
in Human Volunteers. Drug Des Devel Ther. 2020 Jul 14;14:2741-
2757. doi: 10.2147/DDDT.S258571. PMID: 32764875; PMCID: 
PMC7368561. 

65. Reddy Dumpa N, Bandari S, A Repka M. Novel Gastroretentive 
Floating Pulsatile Drug Delivery System Produced via Hot-Melt 
Extrusion and Fused Deposition Modeling 3D Printing. 
Pharmaceutics. 2020 Jan 8;12(1):52. doi: 
10.3390/pharmaceutics12010052. PMID: 31936212; PMCID: 
PMC7023033. 

66. Raza A, Shen N, Li J, Chen Y, Wang JY. Formulation of zein based 
compression coated floating tablets for enhanced gastric retention 
and tunable drug release. Eur J Pharm Sci. 2019 Apr 30;132:163-
173. doi: 10.1016/j.ejps.2019.01.025. Epub 2019 Jan 26. PMID: 
30695689. 

67. Darwish MKM, Abu El-Enin ASM, Mohammed KHA. Formulation, 
optimization, and evaluation of raft-forming formulations 
containing Nizatidine. Drug Dev Ind Pharm. 2019 Apr;45(4):651-
663. doi: 10.1080/03639045.2019.1569033. Epub 2019 Feb 7. 
PMID: 30638411. 

68. Li Q, Guan X, Cui M, Zhu Z, Chen K, Wen H, Jia D, Hou J, Xu W, Yang 
X, Pan W. Preparation and investigation of novel gastro-floating 
tablets with 3D extrusion-based printing. Int J Pharm. 2018 Jan 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
https://doi.org/10.1016/j.jddst.2015.12.002
https://doi.org/10.1016/j.medntd.2023.100236
https://doi.org/10.1016/j.jddst.2020.101733


Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 – 044X, 84(5) - May 2024; Article No. 02, Pages: 6-17                                DOI: 10.47583/ijpsrr.2024.v84i05.002 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

16 

15;535(1-2):325-332. doi: 10.1016/j.ijpharm.2017.10.037. Epub 
2017 Oct 16. PMID: 29051121. 

69. Sharma BG, Khanna K, Kumar N, Nishad DK, Basu M, Bhatnagar A. 
Development and gamma scintigraphy evaluation of gastro 
retentive calcium ion-based oral formulation: an innovative 
approach for the management of gastro-esophageal reflux disease 
(GERD). Drug Dev Ind Pharm. 2017 Nov;43(11):1759-1769. doi: 
10.1080/03639045.2017.1339080. Epub 2017 Jun 29. PMID: 
28581835. 

70. Reddy AB, Reddy ND. Development of Multiple-Unit Floating Drug 
Delivery System of Clarithromycin: Formulation, in vitro Dissolution 
by Modified Dissolution Apparatus, in vivo Radiographic Studies in 
Human Volunteers. Drug Res (Stuttg). 2017 Jul;67(7):412-418. doi: 
10.1055/s-0043-102952. Epub 2017 Apr 27. PMID: 28449156. 

71. Awasthi R, Kulkarni GT. Decades of research in drug targeting to the 
upper gastrointestinal tract using gastroretention technologies: 
where do we stand? Drug Deliv. 2016;23(2):378-94. doi: 
10.3109/10717544.2014.936535. Epub 2014 Jul 15. PMID: 
25026414. 

72. Alzaher W, Shaw J, Al-Kassas R. Gastroretentive Formulations for 
Improving Oral Bioavailability of Drugs-Focus on Microspheres and 
their Production. Curr Drug Deliv. 2016;13(5):646-61. doi: 
10.2174/1567201812666151012113357. PMID: 26456212. 
 

73. Bansal S, Beg S, Garg B, Asthana A, Asthana GS, Singh B. QbD-
Oriented Development and Characterization of Effervescent 
Floating-Bioadhesive Tablets of Cefuroxime Axetil. AAPS 
PharmSciTech. 2016 Oct;17(5):1086-99. doi: 10.1208/s12249-015-
0431-9. Epub 2015 Nov 2. PMID: 26527606. 

74. Qi X, Chen H, Rui Y, Yang F, Ma N, Wu Z. Floating tablets for 
controlled release of ofloxacin via compression coating of 
hydroxypropyl cellulose combined with effervescent agent. Int J 
Pharm. 2015 Jul 15;489(1-2):210-7. doi: 
10.1016/j.ijpharm.2015.05.007. Epub 2015 May 5. PMID: 
25956047. 

75. Singh BN, Kim KH. Floating drug delivery systems: an approach to 
oral controlled drug delivery via gastric retention. J Control Release. 
2000 Feb 3;63(3):235-59. doi: 10.1016/s0168-3659(99)00204-7. 
PMID: 10601721. 

76. Mishra SK, Pathak K. Formulation and evaluation of oil entrapped 
gastroretentive floating gel beads of loratadine. Acta Pharm. 2008 
Jun;58(2):187-97. doi: 10.2478/v10007-008-0001-8. PMID: 
18515228. 

77. Tekade BW, Jadhao UT, Patil SG, Patil V. Formulation And In 
Vitroevaluation Of Floating Tablets Of Cefpodoxime Proxetil. 
International Journal of Current Pharmaceutical Research 
[Internet]. 2017 Nov 14;9(6):18. Available from: 
https://doi.org/10.22159/ijcpr.2017v9i6.23422. 

78. Chachlioutaki K, Prazeres PHDM, Scalzo S, Bakirtzi P, Afewerki S, 
Guimarães PPG, Bouropoulos N, Fatouros DG, Karavasili C. In situ 
triggered, floating delivery systems of capsaicin for prolonged 
gastroprotection. European Journal of Pharmaceutics and 
Biopharmaceutics [Internet]. 2024 Feb 1;114212. Available from: 
https://doi.org/10.1016/j.ejpb.2024.114212. 

79. Zhang R, Shi H, Li S, Zhang H, Zhang D, Wu A, Zhang C, Li C, Fu X, 
Chen S, Shi J, Tian Y, Wang S, Wang Y, Líu H. A double-layered gastric 
floating tablet for zero-order controlled release of 
dihydromyricetin: Design, development, and in vitro/in vivo 
evaluation. International Journal of Pharmaceutics [Internet]. 2023 
May 1;638:122929. Available from: 
https://doi.org/10.1016/j.ijpharm.2023.122929. 

80. Hou Z, Cheng X, Zhao X, Lin J, Zhang H, Li Y, Ding J. Design and 
evaluation of gastro-swelling/gastro-floating sustained-release 
tablets of brivaracetam for epilepsy therapy. International Journal 
of Pharmaceutics [Internet]. 2023 Sep 1;644:123301. Available 
from: https://doi.org/10.1016/j.ijpharm.2023.123301. 

81. Alqahtani AA, Mohammed AA, Fatima F, Ahmed MM. Fused 
Deposition Modelling 3D-Printed Gastro-Retentive Floating Device 
for Propranolol Hcl Tablets. Polymers. 2023; 15(17):3554. 
https://doi.org/10.3390/polym15173554. 

82. iang Y-K, Cheng W-T, Chen L-C, Sheu M-T, Lin H-L. Development of 
a Swellable and Floating Gastroretentive Drug Delivery System 
(sfGRDDS) of Ciprofloxacin Hydrochloride. Pharmaceutics. 2023; 
15(5):1428. https://doi.org/10.3390/pharmaceutics15051428. 

83. Real JP, Real DA, Lopez-Vidal L, Barrientos BA, Bolaños K, Tinti MG, 
Litterio NJ, Kogan MJ, Palma SD. 3D-Printed Gastroretentive Tablets 
Loaded with Niclosamide Nanocrystals by the Melting Solidification 
Printing Process (MESO-PP). Pharmaceutics. 2023; 15(5):1387. 
https://doi.org/10.3390/pharmaceutics15051387. 

84. Ahmad S, Khan JA, Kausar TN, Mahnashi MH, Alasiri A, Alqahtani 
AA, Alqahtani TS, Walbi IA, Alshehri OM, Elnoubi OA. Preparation, 
Characterization and Evaluation of Flavonolignan Silymarin 
Effervescent Floating Matrix Tablets for Enhanced Oral 
Bioavailability. Molecules. 2023; 28(6):2606. 
https://doi.org/10.3390/molecules28062606. 

85. Mora-Castaño G, Millán-Jiménez M, Caraballo I. Hydrophilic High 
Drug-Loaded 3D Printed Gastroretentive System with Robust 
Release Kinetics. Pharmaceutics. 2023; 15(3):842. 
https://doi.org/10.3390/pharmaceutics15030842. 

86. Khizer Z, Akram MR, Tahir MA, Liu W, Lou S, Conway BR, Ghori MU. 
Personalised 3D-Printed Mucoadhesive Gastroretentive 
Hydrophilic Matrices for Managing Overactive Bladder (OAB). 
Pharmaceuticals. 2023; 16(3):372. 
https://doi.org/10.3390/ph16030372. 

87. Yang HS, Kim DW. Fabrication of Gastro-Floating Famotidine 
Tablets: Hydroxypropyl Methylcellulose-Based Semisolid Extrusion 
3D Printing. Pharmaceutics. 2023; 15(2):316. 
https://doi.org/10.3390/pharmaceutics15020316. 

88. Ullah G, Nawaz A, Latif MS, Shah KU, Ahmad S, Javed F, Alfatama M, 
Abd Ghafar SA, Lim V. Clarithromycin and Pantoprazole Gastro-
Retentive Floating Bilayer Tablet for the Treatment of Helicobacter 
Pylori: Formulation and Characterization. Gels. 2023; 9(1):43. 
https://doi.org/10.3390/gels9010043. 

89. Louis MM, Badawy AA, Nessem DI, El-Malak NSA. Drotaverine 
hydrochloride gastroretentive floating mini-tablets: Formulation, 
in-vitro and in-vivo evaluation. Journal of Drug Delivery Science and 
Technology [Internet]. 2020 Jun 1;57:101733. Available from: 
https://doi.org/10.1016/j.jddst.2020.101733. 

90. Charoenying T, Opanasopit P, Ngawhirunpat T, Rojanarata T, 
Akkaramongkolporn P, Patrojanasophon P. Development of a novel 
tablet-shaped floating 3D-printed device with adjustable floating 
time as floating drug delivery systems provided zero-order release 
kinetics. Journal of Drug Delivery Science and Technology [Internet]. 
2023 Jun 1;84:104506. Available from: 
https://doi.org/10.1016/j.jddst.2023.104506. 

91. Samanta R, Nayak SK, Das BK, Nayak AK. Chitosan-carboxymethyl 
tamarind gum in situ polyelectrolyte complex-based floating 
capsules of ofloxacin: In vitro-in vivo studies. International Journal 
of Biological Macromolecules [Internet]. 2023 Dec 1;253:127507. 
Available from: https://doi.org/10.1016/j.ijbiomac.2023.127507. 

92. Israr M, Pugliese N, Farid A, Ghazanfar S, Di Cerbo A, Muzammal M, 
Alamri AS, Basheeruddin Asdaq SM, Ahmad A, Khan KA. Preparation 
and Characterization of Controlled-Release Floating Bilayer Tablets 
of Esomeprazole and Clarithromycin. Molecules. 2022; 
27(10):3242. https://doi.org/10.3390/molecules27103242. 

93. Elkomy MH, Abou-Taleb HA, Eid HM, Yassin HA. Fabrication and In 
Vitro/In Vivo Appraisal of Metronidazole Intra-Gastric Buoyant 
Sustained-Release Tablets in Healthy Volunteers. Pharmaceutics. 
2022; 14(4):863. https://doi.org/10.3390/pharmaceutics14040863. 

94. Singh B, Sharma V, Mohan M, Rohit, Sharma P, Ram K. Design of 
ciprofloxacin impregnated dietary fiber psyllium-moringa gum-

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
https://doi.org/10.22159/ijcpr.2017v9i6.23422
https://doi.org/10.1016/j.ejpb.2024.114212
https://doi.org/10.1016/j.ijpharm.2023.122929
https://doi.org/10.1016/j.ijpharm.2023.123301
https://doi.org/10.3390/polym15173554
https://doi.org/10.3390/pharmaceutics15051428
https://doi.org/10.3390/pharmaceutics15051387
https://doi.org/10.3390/molecules28062606
https://doi.org/10.3390/pharmaceutics15030842
https://doi.org/10.3390/ph16030372
https://doi.org/10.3390/pharmaceutics15020316
https://doi.org/10.3390/gels9010043
https://doi.org/10.1016/j.jddst.2020.101733
https://doi.org/10.1016/j.jddst.2023.104506
https://doi.org/10.1016/j.ijbiomac.2023.127507
https://doi.org/10.3390/molecules27103242
https://doi.org/10.3390/pharmaceutics14040863


Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 – 044X, 84(5) - May 2024; Article No. 02, Pages: 6-17                                DOI: 10.47583/ijpsrr.2024.v84i05.002 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

17 

alginate network hydrogels via green approach for use in gastro-
retentive drug delivery system. Bioactive Carbohydrates and 
Dietary Fibre [Internet]. 2023 May 1;29:100345. Available from: 
https://doi.org/10.1016/j.bcdf.2022.100345. 

95. De Souza FP, Zimmermann E, Silva RTC, Borges LN, Nova MV, De 
Souza Lima MM, Diniz A. Model-Informed drug development of 
gastroretentive release systems for sildenafil citrate. European 
Journal of Pharmaceutics and Biopharmaceutics [Internet]. 2022 
Jan 1;182:81–91. Available from: 
https://doi.org/10.1016/j.ejpb.2022.12.001. 

96. Rahamathulla M, Alshahrani S, Saqr AA, Alshetaili A, Shakeel F. 
Effervescent floating matrix tablets of a novel anti-cancer drug 
neratinib for breast cancer treatment. Journal of Drug Delivery 
Science and Technology [Internet]. 2021 Dec 1;66:102788. 
Available from: https://doi.org/10.1016/j.jddst.2021.102788. 

97. Huh HW, Na YG, Kang H, Kim M, Han MG, Pham TMA, Lee H, Baek 
JS, Lee HK, Cho CW. Novel self-floating tablet for enhanced oral 
bioavailability of metformin based on cellulose. International 
Journal of Pharmaceutics [Internet]. 2021 Jan 1;592:120113. 
Available from: https://doi.org/10.1016/j.ijpharm.2020.120113. 

98. Salama AH, Abouelatta SM. Optimized copolymeric 
microstructured platforms for smart controlled delivery of an 
anticoagulant drug: Preparation, in vitro assessment and crossover 
study in healthy adult human volunteers. International Journal of 
Pharmaceutics [Internet]. 2021 Oct 1;608:121084. Available from: 
https://doi.org/10.1016/j.ijpharm.2021.121084. 

99. Raafat AI, Kamal H, Sharada HM, Elhalim S a. A, Mohamed RD. 
Radiation development of gastroretentive amoxicillin trihydrate 
floating-alginate based beads for the treatment of helicobacter 
pylori. Radiation Physics and Chemistry [Internet]. 2021 Feb 
1;179:109268. Available from: 
https://doi.org/10.1016/j.radphyschem.2020.109268. 

100. Rahamathulla M, Saisivam S, Alshetaili A, Hani U, Gangadharappa 
HV, Alshehri S, Ghoneim MM, Shakeel F. Design and Evaluation of 
Losartan Potassium Effervescent Floating Matrix Tablets: In Vivo X-
ray Imaging and Pharmacokinetic Studies in Albino Rabbits. 
Polymers (Basel). 2021 Oct 10;13(20):3476. doi: 
10.3390/polym13203476. PMID: 34685235; PMCID: PMC8538939. 

101. Avbunudiagba JA, Alalor CA, Okolocha QD. A Controlled Release 
Theophylline Delivery System Based on a Bilayer Floating System. 
Turk J Pharm Sci. 2020 Dec 23;17(6):645-652. doi: 
10.4274/tjps.galenos.2019.53325. PMID: 33389965; PMCID: 
PMC7786060. 

102. Maddiboyina B, Hanumanaik M, Nakkala RK, Jhawat V, Rawat P, 
Alam A, Foudah AI, Alrobaian MM, Shukla R, Singh S, Kesharwani P. 
Formulation and evaluation of gastro-retentive floating bilayer 
tablet for the treatment of hypertension. Heliyon. 2020 Nov 
13;6(11):e05459. doi: 10.1016/j.heliyon.2020.e05459. PMID: 
33241144; PMCID: PMC7674293. 

103. Teaima MH, Abdel Hamid MM, Shoman NA, Jasti BR, El-Nabarawi 
MA, Yasser M. Formulation, Characterization and Comparative 
Pharmacokinetic Study of Bupropion Floating Raft System as a 
Promising Approach for Treating Depression. J Pharm Sci. 2020 
Nov;109(11):3451-3461. doi: 10.1016/j.xphs.2020.08.011. Epub 
2020 Aug 21. PMID: 32835701. 

104. Lalge R, Thipsay P, Shankar VK, Maurya A, Pimparade MB, Bandari 
S, Zhang F, Murthy SN, Repka MA. Preparation and evaluation of 
cefuroxime axetil gastro-retentive floating drug delivery system via 
hot melt extrusion technology. International Journal of 
Pharmaceutics [Internet]. 2019 Jul 1;566:520–531. Available from: 
https://doi.org/10.1016/j.ijpharm.2019.06.021. 

105. Shehzad MQ, Nazir T, Nazir SU, Taha N, Jamil T, Akram MA. 
Formulation, evaluation and in vitro characterization of 
gastroretentive floating tablet of diclofenac sodium. Pak J Pharm 
Sci. 2019 Nov;32(6):2573-2578. PMID: 31969288. 

106. Gaikwad SS, Avari JG. Improved bioavailability of Azelnidipine 
gastro retentive tablets-optimization and in-vivo assessment. 
Mater Sci Eng C Mater Biol Appl. 2019 Oct;103:109800. doi: 
10.1016/j.msec.2019.109800. Epub 2019 May 27. PMID: 31349458. 

107. Shin S, Kim TH, Jeong SW, Chung SE, Lee DY, Kim DH, Shin BS. 
Development of a gastroretentive delivery system for acyclovir by 
3D printing technology and its in vivo pharmacokinetic evaluation 
in Beagle dogs. PLoS One. 2019 May 15;14(5):e0216875. doi: 
10.1371/journal.pone.0216875. PMID: 31091273; PMCID: 
PMC6519832. 

108. Kukati L, Chittimalli K, Shaik NB, Thoudoju S. Formulation and 
Evaluation of Sintered Floating Tablets of Cefpodoxime Proxetil. 
Turk J Pharm Sci. 2018 Dec;15(3):278-290. doi: 10.4274/tjps.59454. 
Epub 2018 Nov 20. PMID: 32454671; PMCID: PMC7227827. 

109. Kim S, Hwang KM, Park YS, Nguyen TT, Park ES. Preparation and 
evaluation of non-effervescent gastroretentive tablets containing 
pregabalin for once-daily administration and dose proportional 
pharmacokinetics. Int J Pharm. 2018 Oct 25;550(1-2):160-169. doi: 
10.1016/j.ijpharm.2018.08.038. Epub 2018 Aug 20. PMID: 
30138708. 

110. Acharya S, Pandey J, Joshi HP, Parajuli G, Poudel N, Poudel S, Gurung 
S. Formulation And Evaluation Of Gastro Retentive Floating Tablet 
Of Amlodipine Besylate Using Natural Organic Polymers. 
International Journal of Applied Pharmaceutics [Internet]. 2022 Jul 
7;227–234. Available from: 
https://doi.org/10.22159/ijap.2022v14i4.44600. 

111. Teaima MH, Abdelmonem R, Saady M, El-Nabarawi MA, Shoman 
NA. Comprehensive Overview On Recent Updates Of 
Gastroretentive Raft-Forming Systems. International Journal of 
Applied Pharmaceutics [Internet]. 2022 May 7;40–48. Available 
from: https://doi.org/10.22159/ijap.2022v14i3.44098. 

 

 

For any questions related to this article, please reach us at: globalresearchonline@rediffmail.com  

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com   

 

 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
https://doi.org/10.1016/j.bcdf.2022.100345
https://doi.org/10.1016/j.ejpb.2022.12.001
https://doi.org/10.1016/j.jddst.2021.102788
https://doi.org/10.1016/j.ijpharm.2020.120113
https://doi.org/10.1016/j.ijpharm.2021.121084
https://doi.org/10.1016/j.radphyschem.2020.109268
https://doi.org/10.1016/j.ijpharm.2019.06.021
https://doi.org/10.22159/ijap.2022v14i4.44600
https://doi.org/10.22159/ijap.2022v14i3.44098
mailto:globalresearchonline@rediffmail.com
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

