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                                          INTRODUCTION 

 Gastro retentive drug delivery is an approach to prolong gastric residence time, thereby targeting site-

specific drug release in the upper gastrointestinal tract (GIT) for local or systemic effects.  

 Gastro retentive dosage forms can remain in the gastric region for long periods and hence significantly 

prolong the gastric retention time (GRT) of drugs 

 Gastro-retentive drug delivery systems provide efficient means of enhancing the bioavailability and 

controlled delivery of many drugs. 

 The concept involved in GRDDS is increasing the gastric retention time. 

 Drugs which require increase in bioavailability and controlled delivery can be formulated by utilizing 

the novel concept GRDDS.  

 The popularity of this system increases day by day due to its easy of manufacture and cost effective.  

 Wide range of drugs can be used in these system with improved bioavailability.  

 GRDDS serves as a valuable tool for the patients who prefer oral route with less frequent dosing.   2 



Need for gastro-retention 

 Drugs that are absorbed from the proximal part of the 

gastrointestinal tract (GIT).  

 Drugs that are less soluble or that degrade at the alkaline pH.  

 Drugs that are absorbed due to variable gastric emptying time. 

 Local or sustained drug delivery to the stomach and proximal small 

intestine to treat certain conditions. 

 Treatment of peptic ulcers caused by H. Pylori infections. 
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Potential Drug Candidates for Gastro-retentive Drug 

Delivery Systems 

 Drugs those are locally active in the stomach.  

 Drugs that have narrow absorption window in gastrointestinal 

tract (GIT).  

 Drugs those are unstable in the intestinal or colonic 

environment.  

 Drugs that disturb normal colonic microbes Drugs that exhibit 

low solubility at high pH values 

 
4 



ADVANTAGES 

 This system offers improved bioavailability  

 It reduces dose and dosing frequency.  

 This system minimizes fluctuation of drug 

concentration in blood  

 This system helps in targeting of drugs  

 Local action can be achieved in GIT. Eg. 

Antacids  

 This system reduces the side effect.  

 Sustained release can be achieved.  

 Safest route of administration  

 It is economic and can be used for wide range of 

drugs. 
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DISADVANTAGES  

This system should be administered with 

plenty of water. 

 Drugs with solubility or stability problem 

in GIT can’t be administered.  

 Drugs, which undergoes first pass 

metabolism, are not suitable. e.g. 

Nifedipine.  

 Drugs which are irritant to gastric 

mucosa are not suitable. e.g. Aspirin & 

NSAID.  

 Drugs that absorb equally well through 

GIT. e.g. Isosorbide dinitrate, Nifidipine  

ADVANTAGES & DISADVANTAGES OF GRDDS 



DIFFERENT APPROACHES OF GASTRO-RETENTIVE DRUG 

DELIVERY SYSTEMS ARE DISCUSSED AS FOLLOWS 

Floating system or Low density system: 

  Floating Drug Delivery Systems (FDDS) have a bulk density lower than gastric 

fluids and thus remain buoyant in the stomach for a prolonged period of time, 

without affecting the gastric emptying rate and the drug is released slowly at a 

desired rate from the system, results in an increase in the gastric residence time 

and a better control of fluctuations in the plasma drug concentrations and after 

complete release of the drug, the residual system is emptied from the stomach. 
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 Floating drug delivery systems (FDDS) have a bulk density less than gastric fluids 

and so remain buoyant in the stomach without affecting the gastric emptying rate for 

a prolonged period of time.  

 While the system is floating on the gastric contents the drug is released slowly at the 

desired rate from the system. After release of drug, the residual system is emptied 

from the stomach.  

 This results in an increased GRT and a better control of the fluctuations in plasma 

drug concentration.  

 However, besides a minimal gastric content needed to allow the proper achievement 

of the buoyancy retention principle, a minimal level of floating force (F) is also 

required to keep the dosage form reliably buoyant on the surface of the meal.  

 The floating force kinetics is measured using a novel apparatus by determining the 

resultant weight (RW).  

 The RW apparatus operates by measuring continuously the force equivalent to F (as 

a function of time) that is required to maintain the submerged object.  
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 In case of gas generating systems, carbon dioxide is released 

causing the beads to float in the stomach.  

 And in case of non-effervescent systems, the air trapped by the 

swollen polymer confers buoyancy to these dosage forms. 

 Based on the mechanism of buoyancy, two different 

technologies have been used in development of floating drug 

delivery systems. 

  These include:  

a) Non- Effervescent system.  

b) Effervescent system.  
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A. Non-Effervescent System  

 The Non-effervescent FDDS is based on mechanism of 

swelling of polymer or bioadhesion to mucosal layer in GI 

tract. The most commonly used excipients in non-effervescent.  

 FDDS are gel forming or highly swellable cellulose type 

hydrocolloids, hydrophilic gums, polysaccharides and matrix 

forming materials such as polycarbonate, polyacrylate, 

polymethacrylate, polystyrene as well as bioadhesive polymers 

such as chitosan and carbopol).  
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