
NOVEL DRUG DELIVERY SYSTEMS 
 

 UNIT-III 

GASTRORETENTIVE DRUG DELIVERY SYSTEM 

CENTURION UNIVERSITY OF TECHNOLOGY 

AND MANAGEMENT 



This system can be further divided in to the sub-types: 

a. Hydrodynamically balanced systems. 

b. Microballoons / Hollow microspheres. 

I. Hydrodynamically balanced systems. 

 These systems contains drug with gel-forming hydrocolloids 

meant to remain buoyant on the stomach content.  

 These are single-unit dosage form, containing one or more 

gel-forming hydrophilic polymers.  
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 Hydroxypropyl methylcellulose (HPMC), hydroxethyl 

cellulose (HEC), hydroxypropyl cellulose (HPC), sodium 

carboxymethyl cellulose (NaCMC), polycarbophil, 

polyacrylate, polystyrene, agar, carrageenans or alginic acid 

are commonly used excipients to develop these systems. 

 The polymer is mixed with drugs and usually administered in 

hydrodynamically balanced system capsule.  

 The capsule shell dissolves in contact with water and mixture 

swells to form a gelatinous barrier, which imparts buoyancy 

to dosage form in gastric juice for a long period.  
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 Because, continuous erosion of the surface allows water 

penetration to the inner layers maintaining surface hydration 

and buoyancy to dosage form.  

 Incorporation of fatty excipients gives low density 

formulations reducing the erosion.  

 Madopar LPR, based on the system was marketed during the 

1980’s. Effective drug deliveries depend on the balance of drug 

loading and the effect of polymer on its release profile several 

strategies have been tried and investigated to improve 

efficiencies of the floating hydrodynamically balanced system. 
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II.  Microballoons / Hollow microspheres: 

 Microballoons / hollow microspheres loaded with drugs in their 

other polymer shelf were prepared by simple solvent 

evaporation or solvent diffusion evaporation methods to 

prolong the gastric retention time (GRT) of the dosage form.  

 Commonly used polymers to develop these systems are 

polycarbonate, cellulose acetate, calcium alginate, Eudragit S, 

agar and low methoxylated pectin etc. 

 Buoyancy and drug release from dosage form are dependent on 

quantity of polymers, the plasticizer polymer ratio and the 

solvent used for formulation.  
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•  The microballoons floated continuously over the surface of an 

acidic dissolution media containing surfactant for >12 hours.  

•  At present hollow microspheres are considered to be one of the 

most promising buoyant systems because they combine the 

advantages of multiple-unit system and good floating.  

7 



B. Effervescent System  

 A drug delivery system can be made to float in the stomach by 

incorporating a floating chamber, which may be filled with 

vacuum, air or inert gas.  

 The gas in floating chamber can be introduced either by 

volatilization of an organic solvent or by effervescent reaction 

between organic acids and bicarbonate salts. 

 These effervescent systems further classified into two types:  

1) Volatile liquid or vacuum containing systems.  

2) Gas generating systems.  8 



1) Volatile liquid or vacuum containing systems  

(a) Intragastric floating gastrointestinal drug delivery system:  

 This system floats in the stomach because of floatation 

chamber, which is vacuum or filled with a harmless gas or 

air, while the drug reservoir is encapsulated by a microporous 

compartment . 
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b) Inflatable gastrointestinal delivery systems: 

 These systems are incorporated with an inflatable chamber, 

which contains liquid ether that gasifies at body temperature to 

inflate the chamber in the stomach.  

 These systems are fabricated by loading the inflatable chamber 

with a drug reservoir, which can be a drug, impregnated 

polymeric matrix, then encapsulated in a gelatin capsule. 

 After oral administration, the capsule dissolves to release the 

drug reservoir together with the inflatable chamber. 
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•The inflatable chamber automatically inflates and retains the 

drug reservoir compartment in the stomach. The drug is released 

continuously from the reservoir into gastric fluid. 
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