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ABSTRACT 

Gastroretentive drug delivery systems (GRDDS) have emerged as a promising strategy to enhance the therapeutic efficacy and bioavailability of 
orally administered drugs with a narrow absorption window or that are poorly soluble in higher pH environments. Among various approaches, the 
raft-forming system has garnered significant attention for its simplicity, efficacy, and patient compliance. These systems form a low-density, gel-like 
"raft" upon contact with gastric fluids, allowing the formulation to float and remain in the stomach for an extended duration. This enhances localized 
drug action and prevents gastric reflux by acting as a barrier between the stomach and esophagus, particularly benefiting conditions such as GERD, 
heartburn, and esophagitis. The design involves gel-forming agents like alginic acid and gas-generating components such as sodium bicarbonate, 
which facilitate in situ gelation and buoyancy. Despite formulation challenges related to pH sensitivity, polymer stability, and gastric motility 
variations, raft-forming systems offer several advantages, including rapid onset, prolonged activity, ease of administration, and reduced dosing 
frequency. This review highlights the anatomy and physiology relevant to gastric retention, mechanisms of raft formation, formulation strategies, 
and potential candidates, emphasizing the system’s growing role in advanced oral drug delivery. 
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INTRODUCTION 

The primary objective of designing any drug delivery system is to 
administer the drug directly to the target site, ensuring and 
maintaining the desired drug concentration in the body. In recent 
years, there has been a growing focus on developing controlled and 
sustained drug delivery systems. Extensive research has been 
conducted to design such systems to enhance therapeutic efficacy 
while minimizing side effects [1]. Among the various drug delivery 
methods, the oral route has emerged as the most preferred, effective, 
and promising option. This is due to its numerous advantages, 
including cost-effectiveness, ease of administration, formulation 
flexibility, prolonged drug release, and improved bioavailability, 
collectively enhancing patient compliance. Currently, approximately 
50% of marketed drug delivery systems utilize the oral route [2]. 

However, this approach poses several physiological challenges, 
including an unpredictable gastric emptying rate that differs among 
individuals, a short gastrointestinal transit time (8–12 h), and the 
presence of an absorption window in the upper small intestine for 
many drugs. These limitations have led researchers to develop drug 
delivery systems that can remain in the stomach for an extended and 
controlled duration. Gastroretentive dosage forms are designed to 
stay in the gastric region for longer, thereby significantly enhancing 
drug retention time (GRT) [3]. 

Gastroretentive drug delivery systems (GRDDS) aim to enhance a 
medication's bioavailability by prolonging its retention in the 
stomach. By steadily releasing the drug over an extended period 
before it reaches the absorption site, GRDDS facilitates controlled 
drug delivery for medications with an absorption window, ensuring 
optimal bioavailability [4]. 

Drugs suitable for gastroretentive systems are those that exert local 
effects in the stomach, are predominantly absorbed there, have 
limited solubility in alkaline pH, are rapidly absorbed in the 
gastrointestinal tract, or degrade in the colon [5]. 

Various approaches are employed to develop effective stomach-
specific or gastroretentive drug delivery systems (DDS), such as 
hydro dynamically balanced systems (HBS) or floating drug delivery 

systems, low-density systems [6], raft forming system, 
mucoadhesive or bio adhesive systems, high-density systems, super 
porous hydro-gels, and magnetic systems [7]. 

Among the various systems, the raft-forming system is the most 
commonly used, as it is a feasible and preferred approach for achieving 
prolonged and predictable drug delivery in the gastrointestinal (GI) 
tract. This system allows the sustained release of a drug, ensuring 
relatively stable plasma levels [8]. At room temperature, these 
hydrogels remain in a liquid state. However, upon contact with body 
fluids or a shift in pH, they undergo gelation, forming a viscous layer 
known as a Raft. This Raft floats on gastric fluid due to its low bulk 
density, which results from CO₂ generation. The system already 
contains gel-forming alkaline bicarbonates or carbonates that release 
CO₂, and the gel formation further reduces the system's density, 
allowing it to remain buoyant on the gastric fluid's surface [9]. 
Antacids and prescription drugs are administered with this technique 
to treat gastrointestinal disorders and infections [10]. 

The primary aim of this system is to reduce dosing frequency or enhance 
drug efficacy by localizing it at the site of action, lowering the required 
dose, or ensuring uniform drug delivery. Additionally, the raft-forming 
system offers advantages such as simple manufacturing, improved 
patient compliance, and ease of administration [11]. 

Anatomy and physiology of the stomach 

Structure and function of the stomach 

The gastrointestinal tract can be divided into three main regions, 
namely 

Stomach  

Small intestine-Duodenum, Jejunum and Ileum 

Large intestine [12]. 

The gastrointestinal (GI) tract is a continuous, approximately nine-
meter-long tube that stretches from the mouth to the anus. It 
includes the throat (pharynx), oesophagus, stomach, small intestine 
(comprising the duodenum, jejunum, and ileum), and large intestine 
(comprising the cecum, appendix, colon, and rectum) [13]. 
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The stomach functions as an organ for both storage and mixing. The 
antrum region specifically handles the mixing and grinding of gastric 
contents [14]. 

Anatomically, the stomach is divided into three parts: The fundus, 
the body, and the antrum (pylorus) [15]. 

The proximal part of the stomach, consisting of the fundus and body, 
serves as a reservoir for undigested material, while the antrum functions 
as a pump for gastric emptying through propulsive actions. The antrum 
is also the primary site for mixing. Due to its limited surface area, 

minimal absorption occurs in the stomach. Additionally, it acts as a 
barrier to the delivery of drugs to the small intestine (fig. 1) [16]. 

Gastric motility and emptying 

Gastric emptying takes place in both fasting and fed states. During 
fasting, a cyclic series of interdigestive electrical events occurs, 
passing through the stomach and intestine every 2 to 3 h. This 
electrical activity is known as the interdigestive myoelectric cycle or 
migrating myoelectric complex (MMC). The MMC is further 
categorized into four distinct phases (fig. 2) [17]. 

 

 

Fig. 1: Anatomy of the stomach, created in https://BioRender.com 

 

 

Fig. 2: GI Motility pattern 

 

Phase I (Basal Phase) 

This quiescent phase lasts between 40 to 60 min and is marked 
by minimal or absent secretory, electrical, and contractile 
activity. 

Phase II (Preburst phase) 

This phase lasts for 40 to 60 min; this phase features intermittent 
action potentials and contractions. As it progresses, both the 
intensity and frequency of these activities gradually increase [18]. 

Phase III (Housekeeper waves) 

Known as the housekeeper phase, this stage is marked by strong, 
high-amplitude contractions that promote maximum pyloric 
opening and effective clearance of stomach contents. It typically lasts 

10 to 20 min, occurring at a frequency of 4 to 5 contractions per 
minute [19] 

Phase IV (Transitional phase) 

Acting as an intermediate stage between Phase III and the following 
Phase I, this phase is short in duration, typically lasting less than 5 
min. [20] 

Gastro-reentive drug delivery system 

Overview of GRDDS 

Gastroretentive drug delivery systems (GRDDS) are designed to 
remain in the stomach for extended periods, thereby increasing the 
duration a drug stays in the gastric environment. This prolonged 
retention enhances the solubility of drugs that are otherwise poorly 
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soluble in higher pH conditions, such as those found in the 
intestines. As a result, drug wastage is minimized, and bioavailability 
is improved. Additionally, GRDDS can be used for targeted drug 
delivery to the stomach and upper part of the small intestine, 
offering new therapeutic possibilities and significant advantages for 
patients. 

Controlled gastric retention of solid dosage forms can be achieved 
through various mechanisms such as the use of pharmacological 
agents that delay gastric emptying, as well as systems that utilize 
mucoadhesion, flotation, sedimentation (via high-density 
formulations), swelling or expansion, and shape modification. 
Recent studies have demonstrated the success of these approaches 
in improving the bioavailability of certain medications, especially 
those with poor absorption characteristics in non-gastric 
environments. 

The main objective in developing oral sustained-release formulations, 
particularly those intended for once-daily administration, is to prolong 
the residence time of the drug in the stomach or upper small intestine 
and to maintain therapeutic drug levels for 24 h. However, factors such 
as age, gender, ethnicity, dietary habits, and medical conditions can 
significantly influence the performance of controlled-release systems. 
Therefore, it is essential to design GRDDS that offer extended 
gastrointestinal residence time and consistent drug release, regardless 
of these patient-specific variables. 

Ultimately, the goal of GRDDS is to enable site-specific drug release 
in the upper gastrointestinal tract for both local and systemic 
therapeutic effects by maximizing gastric retention time [21]. 

Advantages of GRDDS 

Gastroretentive systems provide several therapeutic and 
pharmacological benefits, particularly for drugs that are absorbed 
predominantly in the stomach or upper small intestine. Medications 
such as antacids and ferrous salts show improved bioavailability 
when retained in the gastric region for extended periods. 
Furthermore, GRDDS are especially useful for drugs that exert 
localized effects in the stomach, including antacids used for gastric 
acidity and reflux disorders. 

By prolonging gastric residence time, GRDDS enhance drug 
absorption even in conditions where rapid intestinal transit would 
otherwise reduce therapeutic outcomes, such as in certain diarrheal 
disorders. Another important advantage is the ability of these 
systems to improve patient compliance by reducing the frequency of 
dosing. Controlled release from GRDDS also stabilizes plasma drug 
concentrations, minimizes fluctuations, and maintains the desired 
therapeutic level over extended durations. Drugs with a short 
biological half-life can particularly benefit from this approach, as 
sustained release ensures prolonged activity without the need for 
frequent administration. Additionally, GRDDS offer a suitable 
platform for delivering drugs that are unstable in the alkaline 
conditions of the intestine, thereby preserving their therapeutic 
potential [22-24]. 

Disadvantages of GRDDS 

Despite their advantages, GRDDS are associated with certain 
limitations. Their effectiveness is highly dependent on the presence 
of gastric fluids, as a sufficient volume is required to enable flotation 
and drug release. In patients who remain in a supine position after 
administration, such as those who take medication before bedtime, 
floating systems may be displaced by gastric motility, reducing their 
retention time. Moreover, these systems are unsuitable for drugs 
that are unstable or poorly soluble in the acidic environment of the 
stomach, or for compounds that cause gastric irritation. 

Another challenge is the variability in gastric physiology, including 
differences in pH, motility, and the presence of food, all of which can 
significantly influence drug release and buoyancy. Since these 
physiological conditions are not consistent across patients, 
predicting the performance of GRDDS can be difficult. For this 
reason, the selection of suitable drug candidates and optimization of 
formulation parameters are critical for ensuring the success of these 
systems [25, 26]. 

Approaches to gastric retention 

To enhance the efficiency of oral drug delivery, especially for drugs 
with a narrow absorption window or those that are poorly absorbed 
in the lower gastrointestinal tract, various gastric retention 
strategies have been developed. These approaches are designed to 
prolong the residence time of a dosage form in the stomach, 
ensuring sustained drug release and improved bioavailability. 
Depending on the mechanism of action, gastric retention systems 
are classified below:  

A. Non floating drug delivery systems high density system 

1. Superporous hydrogels 

2. Mucoadhesive or bioadhesive system 

3. Ion exchange system 

4. Expandable system 

5. Magnetic system 

B. Floating drug delivery systems 

I. Effervescent system 

1. Gas generating systems 

2. Volatile liquid containing system 

II. Non effervescent system 

 Single layer\bilayer floating tablet 

 Alginate beads  

 Hollow microsperes 

III. Raft forming system 

Among these technologies, the raft-forming technique is the most 
widely used, as it is the most practical and preferred method for 
achieving continuous and prolonged drug delivery in the 
gastrointestinal tract. By enabling sustained release of drug 
molecules, this approach helps maintain a relatively stable plasma 
concentration profile [2]. 

IV. Raft forming system 

 

 

Fig. 3: Schematic illustration of the barrier formed by the raft 
forming system, created in https://BioRender.com 

 

Several strategies have been developed to prolong gastric retention, 
with raft-forming systems emerging as a promising approach for 
sustained drug delivery, especially in treating gastrointestinal 
conditions like GERD. 

Mechanism of raft formation 

The mechanism involved in the raft formation includes the formation 
of a viscous, cohesive gel upon contact with gastric fluids. As the liquid 
swells, it forms a continuous floating layer-referred to as a "raft"-due 
to the low bulk density created by carbon dioxide release. These 
systems typically contain a gel-forming agent such as alginic acid, 
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sodium bicarbonate, and an acid neutralizer. When exposed to gastric 
fluids, they produce a floating sodium alginate gel. The antacid 
ingredients help maintain a relatively neutral pH barrier. Calcium 
carbonate serves both as an antacid and a raft-strengthening agent by 
releasing calcium ions that interact with alginate to form an insoluble 
gel. Various polymers, especially different polysaccharides, have been 
used in various research works. Alginic acid, alginates, and pectin are 
the most widely used raft-forming agents. Other polysaccharides are 
also being used, which include guar gum, locust bean gum, 
carrageenan, pectin, and isapgol [27]. 

The raft thus formed floats on the gastric fluids and prevents the 
reflux of the gastric contents (i. e., gastric acid) into the esophagus 
by acting as a barrier between the stomach and esophagus [28]. 
While floating on the stomach contents, the medication is gradually 
released at a controlled rate. Once the drug has been fully released, 
any remaining system is cleared from the stomach. This approach 
helps to better regulate fluctuations in plasma drug concentration 
and enhances gastric retention time [29]. 

Raft-forming anti-reflux systems are widely used to treat stomach 
acid-related conditions such as GERD, heartburn, and esophagitis 
[30]. These systems form a thick, gel-like neutral layer that floats on 
the surface of the stomach contents. This floating barrier acts like a 
raft, helping to maintain the position of the lower esophageal 
sphincter (LES) and preventing acidic contents from flowing back 
into the esophagus. This mechanism provides relief from GERD 
symptoms. Unlike traditional antacids and other GERD treatments, 
raft-forming preparations offer symptom relief by forming a physical 
floating barrier rather than simply neutralizing stomach acid [31]. 

As a result, this leads to the retention of the dosage form and 
extends its residence time in the stomach, thereby prolonging the 
duration over which the drug is delivered to the gastrointestinal 
tract [32]. 

Raft-forming anti-reflux preparations are a new and emerging 
approach designed to combat severe acidity, peptic ulcers, and 
gastritis. These formulations are mainly used to treat gastric acid-
related conditions, particularly GERD, heartburn, and esophagitis [33]. 

Design criteria 

The design of a raft-forming system is influenced by several factors, 
including the physicochemical properties of the drug, the specific 
medical condition being treated, the target patient population, and 
market considerations. Key physicochemical factors include 
molecular weight, lipophilicity, and molecular charge. Anatomical 
and physiological factors, such as membrane transport and tissue 
fluid pH, also play a role. Additionally, formulation-related 
parameters like pH, gelation temperature, viscosity, osmolarity, and 
spreadability are critical in determining the effectiveness of the 
system [34]. 

To achieve effective gastric retention, the dosage form should be 
capable of providing sustained and controlled drug release while 
withstanding the mechanical stress of peristaltic movements and the 
continuous contractions, grinding, and churning actions within the 
stomach. Additionally, the system must possess a specific gravity 
lower than that of gastric fluids (1.004–1.01 g/cm³) to ensure 
buoyancy, remain in the stomach for an extended duration, and 
promote improved patient compliance. Moreover, it should be 
designed for ease of administration to enhance convenience for the 
patient [35]. 

Types of raft formation mechanisms 

Raft-forming drug delivery systems represent a significant 
advancement in oral drug administration. These formulations are 
liquid at room temperature but transform into a gel upon contact 
with body fluids or changes in pH. This transformation is driven by 
their unique temperature-sensitive and cation-triggered gelation 
properties. 

The gelation process begins with the formation of double helical 
junction zones, which then aggregate to create a three-dimensional 
network. This structure is stabilized cation interactions and 
hydrogen bonding through [36]. 

Several strategies are employed to initiate raft formation within the 
gastrointestinal tract, depending on the specific mechanism 
involved. 

Raft formation based on physical mechanism 

Swelling 

Gel formation takes place when a liquid effervescent system comes 
into contact with gastric fluids. In situ gelation occurs as materials 
absorb water from the surrounding environment, swell, and expand 
to occupy the targeted site. This polymer swelling, caused by water 
absorption, leads to the formation of the gel matrix. 

A notable example is Myverol 18-99 (glycerol mono-oleate), a 
biodegradable polar lipid that swells in water to form lyotropic 
liquid crystalline phase structures. It exhibits bioadhesive properties 
and can be enzymatically degraded in vivo [37]. 

Diffusion 

Diffusion-based gel formation involves the movement of a solvent 
from a polymer solution into the surrounding tissue. This diffusion 
leads to the precipitation or solidification of the polymer matrix. One 
commonly used solvent for this mechanism is N-methyl pyrrolidone 
(NMP), which facilitates the formation of the gel structure through 
solvent exchange [38]. 

Ionic cross-linking 

Certain polysaccharides exhibit phase transitions when exposed to 
specific ions, making them ideal for ion-sensitive drug delivery 
systems. These polymers undergo in situ gelation in the presence of 
monovalent and divalent cations such as K⁺, Ca²⁺, Mg²⁺, and Na⁺. 

For instance 

 κ-Carrageenan forms rigid, brittle gels with small amounts of K⁺ 

 ι-Carrageenan produces flexible, elastic gels mainly in the 
presence of Ca²⁺ 

 Gellan gum (commercially known as Gelrite®) is an anionic 
polysaccharide that gels in the presence of both mono-and divalent 
cations, 

 Low-methoxy pectin undergoes gelation primarily due to Ca²⁺, 

 Alginic acid forms gels upon exposure to divalent or polyvalent 
cations, particularly Ca²⁺, through interactions with guluronic acid 
blocks in the alginate chain [39]. 

Raft formation based on physiological stimuli mechanism 

pH-dependent gelling 

In situ gel formation can also be induced by changes in the pH of the 
surrounding environment. This mechanism utilizes pH-sensitive 
polymers that undergo a sol-to-gel transition in response to shifts in 
pH levels. Commonly used polymers include poly (acrylic acid) and 
its derivatives such as Carbopol® (carbomer), polyvinylacetal 
diethylaminoacetate (AEA), and mixtures of poly (methacrylic acid) 
(PMA) with poly (ethylene glycol) (PEG). These polymers, often 
referred to as polyelectrolytes due to their abundance of ionizable 
groups, react differently depending on their ionic nature. In the case 
of anionic (weakly acidic) polymers, swelling increases as the 
external pH rises, leading to gel formation. On the other hand, 
swelling decreases in cationic (weakly basic) polymers when pH 
increases. pH-sensitive polymers may be anionic, cationic, or 
neutral. Anionic polymers, which contain negatively charged groups 
such as carboxylic or sulfonic acids, undergo ionization when the 
surrounding pH exceeds the pKa of these moieties. This ionization 
promotes swelling and contributes to the formation of the gel matrix 
within the targeted area of the gastrointestinal tract. 

Temperature-dependent gelling 

These hydrogels remain in a liquid state at room temperature 
(20 °C–25 °C) and undergo gelation upon exposure to body 
temperature (35 °C–37 °C), triggered by a temperature rise. This 
process takes advantage of temperature-induced phase transitions. 
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Certain polymers exhibit a sudden change in solubility when the 
temperature increases, a behavior defined by the Lower Critical 
Solution Temperature (LCST). At the LCST, hydrogen bonding 
between the polymer and water becomes less favorable than 
interactions among polymer chains and between water molecules. 
As a result, the hydrated polymer rapidly dehydrates and adopts a 
more hydrophobic structure, leading to gel formation. Additionally, 
some amphiphilic polymers self-assemble into micelles in solution 
and form gels upon heating due to intensified polymer–polymer 
interactions. Temperature-sensitive hydrogels are among the most 
widely explored environmentally responsive polymer systems in 
drug delivery research. Commonly used polymers include Pluronics 
(PEO–PPO–PEO triblock copolymers), poly (acrylic acid) (PAA), 
polyacrylamide (PAAm), and poly (acrylamide-co-butyl 
methacrylate). Some hydrogels, known as positive temperature-
sensitive hydrogels, possess an Upper Critical Solution Temperature 
(UCST) and shrink when cooled below this temperature. Polymers 
like PAA, PAAm, and their copolymers demonstrate positive 
temperature-dependent swelling, making them ideal for controlled 
drug delivery applications [36, 40]. 

Advantages of raft forming system 

Raft-forming systems provide several therapeutic advantages. They 
are commonly used for the symptomatic treatment of heartburn, 
gastroesophageal reflux disease (GERD), and laryngopharyngeal 
reflux (LPR), a condition characterized by the backflow of gastric 
contents into the laryngeal and pharyngeal regions. They do not 
interfere with the activity of promotility agents or antisecretory 
drugs such as cimetidine, making them suitable for combination 
therapy. Another key advantage is their ability to provide both rapid 
onset of action-often within seconds-and a long duration of 
therapeutic effect due to raft formation. Importantly, these systems 
do not interfere with the physiological function of the pyloric 
sphincter. In addition, they are generally well tolerated by patients 
and promote better compliance with treatment [30]. 

Limitations of the raft forming system 

Raft-forming systems also face certain stability challenges. They are 
inherently more susceptible to degradation due to microbial 
contamination or chemical processes such as oxidation and hydrolysis. 
Proper storage is therefore essential, as unsuitable conditions can 
gradually alter the pH of the system, resulting in instability, 
particularly when exposed to inappropriate temperature ranges. In 
addition, some polymers used in these systems may undergo gel 
formation within the packaging when subjected to radiation such as 
ultraviolet, visible light, or electromagnetic waves [2]. 

Evaluation parameters 

In vitro evaluation parameters of raft-forming systems 

The in vitro evaluation of raft-forming systems involves several 
important tests to determine their mechanical, physicochemical, and 
drug-release properties. Texture analysis is performed to assess the 
consistency and cohesiveness of the formulation. This test ensures 
that the preparation can be easily administered, such as through a 
syringe, and that it possesses sufficient adhesiveness to maintain 
intimate contact with gastric tissues. 

The sol–gel transition temperature and gelling time are determined to 
evaluate the formulation’s ability to transform from a liquid (sol) to a 
semi-solid (gel). The sol–gel transition temperature represents the 
point at which the sol first converts into a gel, while the gelling time 
indicates the duration required for this transformation to occur [41]. 

The floating or buoyancy test measures the time taken by the dosage 
form to float on simulated gastric fluid (floating lag time) and the 
total duration it remains buoyant [42]. Gel strength is another 
important parameter, determined using a rheometer to measure the 
resistance of the gel to penetration by a probe, which reflects the 
firmness of the formed gel [43]. 

Viscosity and rheology studies are carried out using instruments such 
as a Brookfield or Ostwald viscometer to evaluate the flow 
characteristics of the formulation, ensuring ease of administration and 
consistent gel formation [44]. Drug–excipient interaction studies are 

performed using Fourier-Transform Infrared Spectroscopy (FTIR) and 
Differential Scanning Calorimetry (DSC) to confirm compatibility and 
detect any possible interactions during gelation [45]. 

Finally, in vitro drug-release studies are conducted in 0.1 N HCl using a 
USP Type II dissolution apparatus at 37±0.2 °C. Samples are collected 
at predetermined time intervals, and the concentration of the released 
drug is measured spectrophotometrically to determine the rate and 
extent of drug release from the raft-forming system [46]. 

In vivo evaluation parameters of raft-forming systems 

In vivo evaluation provides insight into the performance of raft-
forming systems within the gastrointestinal tract. Radiology and 
scintigraphy techniques using radio-opaque markers such as barium 
sulfate or γ-emitting radionuclides like technetium-99 (⁹⁹Tc) are 
commonly employed to visualize the position of the dosage form and 
determine its gastric-retention time [47]. 

Gastroscopy, which involves per-oral endoscopy using fiber-optic or 
video systems, allows direct visual inspection of the formulation 
inside the stomach and helps assess its gastroretentive behavior 
[48]. Another non-radiative technique, magnetic marker monitoring, 
utilizes formulations labeled with iron powder. The movement and 
location of these magnetically marked dosage forms can then be 
tracked in real time using sensitive biomagnetic detection systems. 

In addition, the ¹³C octanoic-acid breath test is a non-invasive 
method used to estimate gastric retention. A raft-forming 
formulation containing ¹³C-labeled octanoic acid releases ¹³CO₂ in 
the stomach, and the duration for which ¹³CO₂ is detected in exhaled 
breath corresponds to the gastric residence time of the system [49]. 

Marketed formulations 

Several marketed raft-forming preparations are currently available 
for the management of gastroesophageal reflux and related 
disorders. Algicon® (Manufacturer: Sanofi, formerly Rorer) is a 
suspension containing alginic acid, aluminum hydroxide, and 
magnesium carbonate, which forms a floating raft gel upon contact 
with gastric acid, thereby neutralizing acid and preventing reflux. 
Gastrocote® (Manufacturer: Roche, formerly Boehringer) is another 
suspension composed of alginates, aluminum/magnesium 
hydroxide, and simethicone, providing both antacid activity and a 
protective barrier, and is commonly used in GERD and reflux 
management. In contrast, Bisodol® (Manufacturer: Pfizer, formerly 
Whitehall) is a chewable tablet that acts as a non-raft antacid through 
the combined effects of calcium carbonate, magnesium carbonate, and 
simethicone, offering potent acid neutralization and relief from 
bloating. Gastron® (Manufacturer: Sanofi Winthrop) is available as a 
suspension or tablet, containing alginic acid, magnesium trisilicate, 
and aluminum hydroxide, which function both as antacids and as a 
protective barrier via raft or mucosal coating. Among the most popular 
preparations, Liquid Gaviscon® (Manufacturer: Reckitt) consists of 
sodium alginate, calcium carbonate, and sodium bicarbonate, which 
together form a strong floating raft layer on gastric contents, providing 
effective anti-reflux action. Similarly, Gaviscon Advance® tablets 
(Manufacturer: Reckitt) are chewable formulations with higher doses 
of sodium alginate and calcium carbonate or potassium bicarbonate, 
offering the same mechanism as the liquid formulation but in a 
portable, solid dosage form. 

CONCLUSION 

Controlled release gastroretentive dosage forms (CR-GRDF) are 
designed to prolong drug retention in the upper gastrointestinal (GI) 
tract, enhancing the bioavailability of drugs with a narrow 
absorption window. These systems are especially beneficial for 
medications with poor bioavailability due to limited gastric contact. 
By forming a floating raft on gastric fluids, they help prevent reflux 
by acting as a physical barrier between the stomach and esophagus, 
offering therapeutic benefits in conditions like heartburn and 
esophagitis. 

Drug absorption in the GI tract can be highly variable; thus, 
extending gastric retention improves the absorption window and 
overall bioavailability, particularly for drugs absorbed primarily in 
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the upper GI tract or those with a short half-life. Raft-forming 
systems typically include a gel-forming agent (such as alginic acid), a 
bicarbonate (e. g., sodium bicarbonate), and an acid neutralizer. 
Upon contact with gastric acid, the bicarbonate releases CO₂, causing 
the raft to float and prolong contact with gastric fluids. 

Despite some formulation challenges, many pharmaceutical 
companies are actively exploring and developing these systems due 
to their potential in treating gastrointestinal diseases, GERD, and 
related conditions. 
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