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ABSTRACT: Management of illness through medication is entering a new era in which growing number of novel drug
delivery systems are being employed and are available for therapeutic use. Oral sustained release gastro-retentive dosage
forms (GRDFs) offer many advantages for drugs with absorption from upper parts of gastrointestinal tract and for those
acting locally in the stomach, improving the bioavailability of the medication. Floating Drug Delivery Systems (FDDS) is one
amongst the GRDFs used to achieve prolonged gastric residence time. Multiple unit FDDS avoid “all-or-nothing” gastric
emptying nature of single unit systems. Apart from the background, formulation aspects and evaluation of FDDS, recent
developments are also covered in this review.
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Introduction
Oral delivery of drugs is by-far the most preferable route
of drug delivery due to the ease of administration, patient
compliance and flexibility in formulation etc. Oral
sustained drug delivery formulations show some
limitations connected with the gastric emptying time.
Variable and too rapid gastrointestinal transit could result
in incomplete drug release from the device into the
absorption window leading to diminished efficacy of the
administered dose. It is evident from the recent research
and patent literature that an increased interest in novel
dosage forms that are retained in the stomach for a
prolonged and predictable period of time exists today.
Table 1 shows some of the recent publications on FDDS.
Examples of such systems are gastro retentive dosage
forms (GRDF’s). GRDF’s are based on different
mechanisms which include floatation, mucoadhesion,
sedimentation, expansion, modified shape systems or by
simultaneous administration of pharmacological agents
that delay gastric emptying.

Drug Candidates Suitable for
Floating Drug Delivery
Drugs which have site-specific absorption in the stomach
or upper parts of the small intestine (furosemide,
riboflavine-5-phosphate), drugs required to exert local
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therapeutic action in the stomach (antacids, anti-H.pylori
agents, misoprostol), drugs unstable in the lower part of
Gastro-intestinal tract (captopril), drugs insoluble in
intestinal fluids (quinidine, diazepam), drugs with variable
bioavailability (satolol HCl) (James Swarbrick, 2002).

Anatomical and Mechanical Aspects of
GIT as Related to FDDS
A basic understanding of the anatomical and mechanical
aspects of the GIT is needed by a pharmaceutical
formulator to develop a successful formulation.
Anatomically the stomach is divided into 4 regions- the
cardia, fundus, body and pylorus (Gerard J. Tortora, 2006).
Gastric emptying occurs both during fasted and fed states,
however, the pattern differs markedly in the two states. In
the fasted (inter-digestive) state, the pattern is
characterized by a series of motor activities known as
Inter-digestive myoelectric cycle or migrating motor
complex (MMC), which usually occurs every 80-120 min.
Each cycle consists of 4 consecutive phases (James
Swarbrick, 2002). Phase I (basal phase) is a quiescient
period of about 45-60 min with rare contractions. Phase II
(pre-burst phase) lasts for 30-45 min that consists of
intermittent peristaltic contractions which gradually
increase in intensity and frequency. Phase III (burst phase)
is a short period that consists of large intense peristaltic
contractions, lasting about 5-15 min. This phase serves to
sweep the undigested materials out of stomach and for this
reason, Phase III contractions are known as “house keeper
waves”. Phase IV is a brief transitional phase of 0-5min,
that occurs between Phase III and Phase I of the

