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Abstract The floating microsphere’'s purpose is to improve gastric retention time. Floating drug delivery systems are
lower in bulk thickness than gastric juice and remain floating on gastric juice for a long period of time without
impacting the gastric-emptying rate and increasing bioavailability. arious gastroretentive dosage forms are available,
including tablets, capsules, pills, laminated films, granules and powders. Floating microspheres to improve patient
compliance by decreasing dosing frequency, better the rapeutic effect of short half-life drugs can be achieved.
Enhanced absorption of drugs which solubilize only in stomach, Gastric retention time is increased because of
buoyancy. Floating microspheres are prepared by solvent diffusion and evaporation methods to create the hollow
inner core. Floating microspheres is one among the several approaches to gastroretention, like mucoadhesion,
flotation, sedimentation, expansion, modified shape systems etc. Floating microspheres have been gaining attention
due to the uniform distribution of these multiple-unit dosage forms in the stomach, which results in more
reproducible drug absorption and reduced risk of local irritation.
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Introduction
Gastroretentive 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. Gastroretentive dosage forms can
remain in the gastric region for long periods and hence significantly prolong the gastric retention time (GRT) of
drugs. Over the last few decades, several gastroretentive drug delivery approaches being designed and developed,
including: high density (sinking) systems that is retained in the bottom of the stomach, low density (floating)
systems that causes buoyancy in gastric fluid mucoadhesive systems that causes bioadhesion to stomach mucosa,
unfoldable, extendible, or swellable systems which limits emptying of the dosage forms through the pyloric
sphincter of stomach, superporous hydrogel systems, magnetic systems etc.
Advantages of gastro-retentivedrug delivery systems
e The bioavailability of therapeutic agents can be significantly enhanced especially for those which get
metabolized in the upper GIT by this gastroretentive drug delivery approach in comparison to the
administration of non gastroretentive drug delivery. There are several different factors related to absorption
and transit of the drug in the gastrointestinal tract (GIT) that act concomitantly to influence the magnitude
of drug absorption.
e For drugs with relatively short half- life, sustained release may result in a flip- flop pharmacokinetics and
also enable reduced frequency of dosing with improved patient compliance.
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e They also have an advantage over their conventional system as it can be used to overcome the adversities
of the gastric retention time (GRT) as well as the gastric emptying time (GET). As these systems are
expected to remain buoyant on the gastric fluid without affecting the intrinsic rate of employing because
their bulk density is lower than that of the gastric fluids.

e  Gastroretentive drug delivery can produce prolong and sustain release of drugs from dosage forms which
avail local therapy in the stomach and small intestine. Hence they are useful in the treatment of disorders
related to stomach and small intestine.

e The controlled, slow delivery of drug form Gastroretentive dosage form provides sufficient local action at
the diseased site, thus mini mizingor eliminating systemic exposure of drugs. This site-specific drug
delivery reduces undesirable effects of side effects.

e  Gastroretentive dosage forms minimize the fluctuation of drug concentrations and effects. Therefore,
concentration dependent adverse effects that are associated with peak concentrations can be presented. This
feature is of special importance for drug with a narrow therapeutic index.

e Gastroretentive drug delivery can minimize the counter activity of the body leading to higher Drug
efficiency.

e Reduction of fluctuation in drug concentration makes it possible to obtain improved selective receptor
activation.

e The sustained mode of drug release from Gastroretentive doses form enables extension of the time over a
critical concentration and thus enhances the pharmacological effects and improves the chemical outcomes.
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Microsphere

Microspheres are defined as “Monolithic sphere or therapeutic agent distributed throughout the matrix either as a
molecular dispersion of particles” (or) can be defined as structure made up of continuous phase of one or more
miscible polymers in which drug particles are dispersed at the molecular or macroscopic level. Microspheres are
small spherical particles, with diameters in the micrometer range (typically 1 um to 1000 pm). Microspheres are
sometimes referred to as microparticles. Biodegradable synthetic polymers and modified natural products such as
starches, gums, proteins, fats and waxes. The natural polymers include albumin and gelatin, the synthetic polymer
include poly lactic acid and polyglycolic acid. The solvents used to dissolve the polymeric materials chosen
according to the polymer and drug solubility and stabilities, process safety and economic considerations.
Microspheres for oral use have been employed to sustain the drug release, and to reduce or eliminate gastrointestinal
tract irritation. In addition, multiparticulate delivery systems spread out more uniformly in the gastrointestinal tract.
This results in more reproducible drug absorption and reduces local irritation when compared to single-unit dosage
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forms such as no disintegrating, polymeric matrix tablets. Unwanted intestinal retention of the polymeric material,
which may occur with matrix tablets on chronic dosing, can also be avoided.
Advantages

1. Microspheres provide constant and prolonged therapeutic effect.

2. Reduces the dosing frequency and thereby improve the patient compliance.

3. They could be injected into the body due to the spherical shape and smaller size.

4. Better drug utilization will improve the bioavailability and reduce the incidence or intensity of adverse

effects.
5. Microsphere morphology all owes a controllable variability in degradation and drug release.

Mechanism of Microsphere Floating

They communicate with the acid in the stomach after administration of the dosage type, since the outer layer of the
floating microspheres includes polysaccharides, polymer hydrates and forms a colloidal gel barrier that governs the
movement of the drug and the gastric fluid in and out of the microspheres. The air molecule traps inside it because
of this membrane, because it lowers its bulk density and lets it swim across the gastric fluid surface. For the
floatation of the floating dosage type, a smaller amount of gastric fluid is required for maximum cases. Mechanism
of drug release form microspheres following method.

1. Erosion

2. Diffusion

3. Osmosis
Limitation

Some of the disadvantages were found to be as follows:
1.  The modified release from the formulations.
2. The release rate of the controlled release dosage form may vary from a variety of factors like food and the
rate of transit though gut.
3. Differences in the release rate from one dose to another.
4.  Controlled release formulations generally contain a higher drug load and thus any loss of integrity of the
release characteristics of the dosage form may lead to potential toxicity.
5. Dosage forms of this kind should not be crushed or chewed 21.
Criteria for microsphere preparation:
Incorporation of solid, liquid or gases into one or more polymeric coatings can be done by micro encapsulation
technique 22. The different methods used for various microspheres preparation depends on particle size, route of
administration, duration of drug release and these above characters related to rpm, method of cross linking, drug of
cross linking, evaporation time, co-precipitation etc23. Preparation of microspheres should satisfy certain criteria 24:
1. The ability to incorporate reasonably high concentrations of the drug.
Stability of the preparation after synthesis with a clinically acceptable shelf life.
Controlled particle size and dispersability in aqueous vehicles for injection.
Release of active reagent with a good control over a wide time scale.
Biocompatibility with a control lable biodegradability.
Susceptibility to chemical modification.

o0 h~wbd

Method of Preparation of Floating Microspheres

Wide ranges of developmental techniques are available for the preparation of Gastroretentive floating microspheres.
However, solvent evaporation technique and ionotropic gelation method have been extensively employed by large
number of scientific investigators worldwide to explore the different vistas of floating microspheres. During the
preparation of floating controlled release microspheres, the choice of optimal method has utmost relevance for the
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efficient entrapment of active constituents. Selection of fabrication technique generally depends upon the nature of
the polymer, the drug, and their intended use.

Solvent Evaporation Technique

This technique is widely employed by large number of pharmaceutical industries to obtain the controlled release of
drug. This approach involves the emulsification of an organic solvent (usually methylene chloride) containing
dissolved polymer and dissolved/dispersed drug in an excess amount of aqueous continuous phase, with the aid of
an agitator. The concentration of the emulsifier present in the aqueous phase affects the particle size and shape.
When the desired emulsion droplet size is formed, the stirring rate is reduced and evaporation of the organic solvent
is realized under atmospheric or reduced pressure at an appropriate temperature. Subsequent evaporation of the
dispersed phase solvent yields solid polymeric microparticles entrapping the drug. The solid microparticles are
recovered from the suspension by filtration, centrifugation, or lyophilisation. For emulsion solvent evaporation,
there are basically two systems which include oil-in-water (o/w) and water-in-oil (w/0) type.

Oil-In-Water Emulsion Solvent Evaporation Technique

In this process, both the drug and the polymer should be insoluble in water while a water immiscible solvent is
required for the polymer. In this method, the polymer is dissolved in an organic solvent such as dichloromethane,
chloroform, or ethyl acetate, either alone or in combination. The drug is either dissolved or dispersed into polymer
solution and this solution containing the drug is emulsified into an aqueous phase to make an oil-in water emulsion
by using a surfactant or an emulsifying agent. After the formation of a stable emulsion, the organic solvent is
evaporated either by increasing the temperature under pressure or by continuous stirring. Solvent removal from
embryonic microspheres determines the size and morphology of the microspheres. It has been reported that the
rapid removal of solvent from the embryonic microspheres leads to polymer precipitation at the o/w interface. This
leads to the formation of cavity in microspheres, thus making them hollow to impart the floating properties. Oil-in-
water emulsion is widely used than water-in-oil due to simplicity of the process and easy cleans up requirement for
the final product.

Qil-in-Oil Emulsification Solvent Evaporation Technique

This oil-in-oil (sometimes referred as water-in-oil) emulsification process is also known as non aqueous
emulsification solvent evaporation. In this technique, drug and polymers are codissolved at room temperature into
polar solvents such as ethanol, dichloromethane, acetonitrile etc. with vigorous agitation to form uniform drug—
polymer dispersion. This solution is slowly poured into the dispersion medium consisting of light/heavy liquid
paraffin in the presence of oil soluble surfactant such as Span. The system is stirred using an overhead propeller
agitator at 500 revolutions per minute (rpm) and room temperature over a period of 2-3 h to ensure complete
evaporation of the solvent. The liquid paraffin is decanted and the microparticles are separated by filtration through
a Whitman filter paper, washed thrice with n-hexane, air dried for 24 h and subsequently stored in desiccators [34-
38]. Span 60 is generally used which is non- ionic surfactant. Span 60 has an HLB value of 4.3 and acts as a droplet
stabilizer and prevents coalescence of the droplets by localizing at the interface between the dispersed phase and
dispersion medium.

lonotropic Gelation Method

In this method, cross linking of the polyelectrolyte takes place in the presence of counter ions to form gel matrix.
This technique has been generally employed for the encapsulation of large number of drugs. Polyelectrolyte such as
sodium alginate having a property of coating on the drug core and acts as release rate retardant contains certain
anions in their chemical structure. These anions forms meshwork structure by combining with polyvalent cations
and induced. gelation. Microspheres are prepared by dropping drug loaded polymeric solution using syringe into the
aqueous solution of polyvalent cations. The cations diffuses into the drug loaded lymeric drops, forming a three
dimensional lattice of ionically cross linked moiety. Microspheres formed left into the original solution for sufficient
time period for internal gelification and they are separated by filtration. Natural polymers such as alginates can be
used to improve drug entrapment and are widely used in the development of floating microspheres.
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Polymers Used in Floating Microspheres

A number of different substances both biodegradable as well as nonbiodegradable have been investigated for the
preparation of microspheres; these materials include polymers of natural origin or synthetic origin and also
semisynthetic substances. Microspheres can be prepared by using both hydrophilic and hydrophobic polymers.
Hydrophilic polymers

These are includes gelatin, agar, egg albumin, starch, chitosan, cellulose derivatives; HPMC, DEAE cellulose.
Hydrophobic polymers

These are include ethyl cellulose, polylactic acid, PMMA, acrylic acid esters etc.

Biodegradable polymers

These materials also slowly disappear from the site of administration; however it occurs in response to a chemical
reaction such as hydrolysis.

Example: Polylactic acid (PLA), poly glycolic acid (PGA), Polycaprolactone (PCL) and several generic classes such
as the poly anhydrides and poly orthoesters.

Non-Biodegradable Hydrophobic Polymers

These materials are inert in the environment of use, are eliminated or extracted intact from the site of administration.
Example: Polyethylene vinyl acetate (EVA), Polydimethyl siloxane (PDS), Polyether urethane (PEU), Ethyl
cellulose (EC), Cellulose acetate (CA), Polyethylene (PE) and Polyvinyl chloride (PVC), Acrycoat, Eudragit S etc.
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