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ABSTRACT 

The liquisolid technology as described by Spireas is a liquid which is transformed into a free flowing, readily compressible and apparently dry 
powder by simple physical blending with selected excipients like the carrier and coating material. The liquid portion, which is a liquid drug, a drug 
suspension or a drug solution in suitable non-volatile liquid vehicles, is incorporated into the porous carrier material. Water-miscible organic 
solvent systems with high boiling point like propylene glycol, polyethylene glycols, or glycerine are the suitable liquid vehicles. When the carrier is 
saturated with liquid, a liquid layer is formed on the particle surface which is instantly adsorbed by the fine coating particles forming a dry, free 
flowing and compressible powder. Usually, microcrystalline cellulose is used as carrier and silicon dioxide as coating material. Liquisolid compacts 
of poorly soluble drugs containing a drug solution or drug suspension in a solubilising vehicle show enhanced drug release with increased surface 
area of drug release, increased aqueous solubility and improved wettability of the drug particles. 
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INTRODUCTION 

The oral Route is the most preferred route of drug administration 
because of high patient compliance (or) acceptance and drug 
development. Due to some problems occurring through this oral 
route the plasma drug concentration may not be reached [1]. The 
solubility of the drug is major concern. Solubility is the 
phenomenon of dissolution of solid in liquid phase. Solubility is 
one of the major factors to achieve desired concentration of drug 
in systemic circulation. The poorly water soluble drugs may have 
poor dissolution rate and incomplete bioavailability. The most of 
the hydrophobic drugs are sparingly soluble, slightly soluble and 
very slightly soluble drugs, for such drug substances dissolution is 
the rate limiting step. The challenge for poorly water soluble drugs 
is to enhance the dissolution [2]. There are different types of 
techniques are available to increase the solubility of poorly water 
soluble drugs i.e., Micronization, Lyophilisation, Solid dispersions, 
use of complexing agents, co solvency, chemical modification, pH 
adjustment, solubilisation by surfactants, solid solutions, inclusion 
of liquid drug into the soft gelatin capsules, salt formation etc. 
These techniques have been introduced to increase the dissolution 
rate, there by absorption and bioavailability. But there are some 
practical limitations in this type of technique. Micronization is the 
process of size reduction, due to the reduction in particle size the 
expected dissolution & absorption rates may not be achieved 
because the fine particles tend to form aggregates (or) 
agglomerates due to increased surface energy & Vander Waals 
attraction. Solid dispersions are important for improving 
solubility, wettability, dissolution rate and further bioavailability 
of drugs. However, only few products are available commercially, 
because of their poor physical characteristics for dosage form 
formulation. Solid dispersions prepared by melting technique may 
leads to stability problems. Salt formation leads to hygroscopicity 
and May causes stability problems. By the use of co solvents 
precipitation may occurs upon dilution. To overcome all these 
types of problems the “Liquisolid Technique” was introduced 
liquisolid technology also called as “Powder Solution Technology”. 
It is the most promising & novel techniques to improve the 
dissolution rates of the poorly water soluble drugs. The concept of 
powder solution technology is to convert the liquid drug into free 
flowing readily compressible powder. Here the liquid drug (or) 
liquid medication is the water insoluble drug and dissolved in a 
non-volatile solvent. These liquid drugs are converted to free 
flowable & compressible powder by the addition of suitable 
excipients like carriers, coating materials, lubricants, disintegrants 
& glidants etc. The compression can be proceeded by direct 
compression and slugging method [3-10]. 

Liquid medication includes liquid lipophilic drugs and drug 
suspensions or solutions of solid water insoluble drugs in suitable 
non-volatile solvent systems. Liquisolid systems refers to powdered 
forms of liquid medications formulated by converting liquid 
lipophilic drugs, or drug suspensions or solutions of water insoluble 
solid drugs in suitable nonvolatile solvent systems, into dry, non-
adherent, free-flowing and readily compressible powder admixtures 
by blending with selected carrier and coating materials. Carrier 
material refers to a preferably porous material possessing sufficient 
absorption properties, such as microcrystalline and amorphous 
cellulose, which contributes in liquid absorption. Coating material 
refers to a material possessing fine and highly adsorptive particles, 
such as various types of silica, which contributes in covering the wet 
carrier particles and displaying a dry looking powder by adsorbing 
any excess liquid [1-30]. 

Components  

Drug: The drug used in liquisolid systems must be water insoluble, 
low dose drugs. It must be in BCS class I and IV. Eg: Digoxin, 
Digitoxin, Prednisolone, Hydrocortisone, Water insoluble vitamins, 
Fish oil etc. 

Non-volatile solvent: It must be inert water miscible, not highly 
viscous and should have high boiling point. Eg: PEG 200 and 400, 
Glycerin, N, N dimethyl acetamide, Span 80 &19, Tween 80&19 
Propylene glycol and Fixed oils etc. 

Carrier materials: These are highly porous materials & have a wide 
surface area and the recommended to absorb the drugs on to them. 
Eg: Cellulose (microcrystalline & amorphous), starch, sorbitol, 
Lactose, MCC (Avicel PH102), DCP, Eudragit RS&RL. 

Coating materials: There are fine materials having a particle size 
range from 10 nm to 4560 mm in diameter. These must be highly 
adsorptive to cover the carrier particles and show dry look. 

Eg: Silica of various grades like cab-o-sil M5, Aerosil200 and Syloid 
244fp etc. 

Disintegrants: These are used to break the compacts to smaller 
particles. Eg: Crosscarmellose sodium, Crosspovidone, Explotab and 
Pre gelatinized starch etc. 

Lubricants: These are intended to reduce the friction. Eg: Stearic 
acid, Stearic acid salts and Talc etc. 

Glidants: Intended to promote the flow between particles by 
reducing the friction. Eg: Silica derivatives, Talc and Corn starch etc 
[15-40]. 
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ADVANTAGES  

• Increased bioavailability of poorly water soluble drugs. 
• Less production cost compared to soft gelatin capsules. 
• Suitable for industrial production. 
• Drug release can be modified by changing suitable ingredients. 
• Rapid release liquisolid tablets (or) capsules exhibit enhanced 

in vitro & in vivo drug release compared to their commercial 
products. 

• Sustained released tablets (or) capsules of water insoluble 
drugs exhibit zero order release. 

• It can be used to formulate liquid medications. 
• Used in controlled drug delivery [1-9]. 

DISADVANTAGES  

• Liquisolid system requires low drug loading capacities. 
• Requires more efficient excipients and it should provide faster 

drug release with smaller tablet size. 
• Higher amounts of carrier and coating materials are required 

[1-10]. 

LIMITATIONS 

• Not suitable for formulation of high dose water insoluble drugs. 
• If more amounts of carrier is added it increase the flow 

properties of powder, it may increases the tablet weight too, 
hence it is difficult to swallow. 

• It does not require chemical modification of drugs. 
• Acceptable compression may not be achieved because the 

liquid drug may be squeezed out during compression resulting 
in unsatisfactory tablet weight [1-8]. 

APPLICATIONS 

 This technology is powerful tool to improve the bioavailability 
of poorly water soluble drugs 

 Rapid release rate 
 Suitable for controlled release 
 Applicable in probiotics. 

CLASSIFICATION OF LIQUISOLID SYSTEMS  

The liquisolid systems are classified into two types 

1. Based on the formulation technique used 

These are of two categories 

a) Liquisolid compacts 

b) Liquisolid Microsystems 

2. Based on type of liquid medication contained therein. 

These are 4 different formulation systems namely 

a) Powdered drug solutions (e.g. prednisolone solution in propylene 
glycol) 

b) Powdered drug suspensions (e.g., gemfibrozil suspension in 
polysorbate 80 

c) Powdered liquid drugs (e.g. clofibrate, vitamins, etc.) 

Non-volatile solvents are used to dissolve the drug the liquid vehicle 
does not evaporate so the drug carried as it is throughout the 
product [1-40]. 

 

 

Fig. 1: Theoretical model of liquisolid systems 

 

THEORY OF LIQUISOLID SYSTEMS 

The powder can retain only certain limited amount of liquid while 
maintaining the flowability & compressibility. To calculate the 
quantities of powder excipients required for the formulation of 
liquisolid system, a mathematical approach is required and it has 
been developed by Spireas et. al. This approach is based on flowable 
(Ø-value) and compressible (Ψ-number) liquid retention potential.  

The flowable liquid retention potential of a powder defined as the 
maximum amount of a given non-volatile liquid that can be retained 
inside the bulk (w/w) while maintaining acceptability. 

The compressible liquid retention potential of a powder defined as 
the maximum amount of liquid that can be retained inside its bulk 
(w/w) while maintaining acceptable compatability to produce 
suitable hardness & friability.  

The Ψ number of powders may be determined using new method called 
‘pactisity theories’ to evaluate compaction properties of powders. 

Depending on the excipients ratio (R) or carrier: coating ratio. 

Where, 

R= Q/q 
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R= ratio between carrier & coating materials 

Q=weight of carrier 

q= weight of coating material 

The free flowing and compressible liquisolid systems can be 
prepared if the liquid on the carrier should not exceed the maximum 
amount and is termed as liquid load factor. Liquid load factor (f) 

defined as the ratio of liquid medication and weight of carrier 
powder [15-50]. 

Lf = W/Q. 

Where, 

W = weight of liquid medication 

Q = weight of carrier. 
 

Table 1: Liquisolid formulation parameters of various powder excipients with commonly used liquid vehicles 

Powder excipients or system Ф-values Ψ-numbers 
Propylene glycol PEG 400 Propylene glycol PEG 400 

Avicel PH 102 0.16 0.005 0.224 0.242 
Avicel PH 200 0.26 0.02 0.209 0.232 
Cab-O-Sil M5 (silica)* with Avicel PH 102 3.31 3.26 0.560 0.653 
Cab-O-Sil M5 (silica)* with Avicel PH 200 2.57 2.44 0.712 0.717 

*included as coating material in carrier/coating powder systems 

 

PREPARATION OF LIQUISOLID TABLETS 

Calculated quantities of drug are added to the non-volatile solvent, 
and then it is heated to dissolve the drug. This liquid drug solution is 
added to the carrier and coating materials and then it is mixed 
properly. The mixing process is carried out in three steps as 
described by Spireas et al. 

• The system is blended at a rate of one rotation per second for 
approximately one minute in order to distribute the drug 
evenly in liquid. 

• This admixture is evenly spread over the motor surface and 
left standing for 5min.to absorbs the drug into the powder 
particle. 

• Then powder is scraped off and then blended with other 
excipients for another 30sec. similar to first step. This gives the 
final formulation of liquisolid tablets [15-30]. 

The liquisolid systems made into compacts by the addition of 
excipients, lubricants and disintegrants are used for sustained 
release liquisolid systems. 

 

 

Fig. 2: Schematic representation of Liquisolid systems 
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Fig. 3: Flow chart of the steps involved in the preparation of liquisolid compacts 

 

MECHANISMS OF ENHANCED DRUG RELEASE FROM LIQUISOLID 
SYSTEMS  

Several mechanisms are developed to enhance the drug release. 
Three important mechanisms include an increase in drug surface 
area, an increase in aqueous solubility and an improved wettability 
of drugs [22-45]. 

A) Increased surface area 

By increasing the surface area of drug the dissolution of drug with 
the liquid vehicle is increased. Accordingly with increasing the limit 
of solubility the undissolved amount is also increases. Hence the 
drug release rate decreases. 

B) Increased aqueous solubility 

A relatively small amount of liquid vehicle is not sufficient to 
solubilize the total amount of drug. But at the solid liquid interface 
between the particles and dissolution medium, it is possible that a 
small amount of liquid vehicle diffuses from the total amount along 
with drug and this less amount of liquid is sufficient to increase the 
aqueous solubility of drug if it acts as a co solvent. 

C) Improved wetting properties 

The liquid vehicle can improve the wettability of liquisolid primary 
particle by acting as a surface active agent (or) by reducing the surface 
tension. Wettability of liquisolid systems has been demonstrated by 
measurement of contact angles and water rising times. 

PRECOMPRESSION STUDIES OF LIQUISOLID SYSTEM  

A) Flow properties of Liquisolid system 

The flow properties can be determined by angle of repose, Carr’s 
index and Hausner’s ratio [45-80]. 

Angle of repose is defined as the maximum angle possible between 
the heap of powder to its horizontal plane. 

TanӨ = h/r 

Carr’s index = Tapped density – bulk density x100 
Tapped density 

Hausner’s ratio = Tapped density 
Bulk density 

B) Differential Scanning Colorimetry (DSC)  

Differential scanning colorimetry measures the heat loss or gain 
resulting from physical or chemical changes within a sample as a 
function of temperature. This will also indicates the success of 
stability studies, if the characteristic peak is absent in the 
thermogram, it indicates that the drug is in the form of solution and 
it is molecularly dispersed within the system. 

C) Fourier Transform Infrared Spectroscopy (FTIR) 

These studies are performed to estimate the chemical interactions 
between excipients and drug. If there is the presence of 
characteristic peaks and absence of extra peaks in formulation 
indicates that there are no chemical interactions. 

D) Powder X-ray Diffraction (PXRD) 

The disappearance of characteristic peaks and retaining of extra 
peaks of carriers in the liquisolid formulation is observed. It 
indicates that drug converted to amorphous form or to stabilized 
form. 

E) Scanning Electron Microscopy (SEM) 

It confirms that the drug is totally solubilized in liquisolid system.  
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Table 2: Characterization of Liquisolid compacts 

S. No.  Characterization Purpose 
1 UV/HPLC  Assay & uniformity content 
2 Infrared Spectroscopy  Interaction studies 
3 Powder X-Ray Diffraction Analysis (XRD) Crystalline Properties 
4 Differential Scanning colorimetry (DSC) Interaction studies, polymorphism 
5 HPLC/TLC  Purity, interaction/degradation 
6 In vitro Dissolution studies Release Properties of drug 

 

OPTMIZATION OF LIQUISOLID FORMULATIONS 

The liquisolid technology was successfully applied to low dose, 
poorly water soluble drugs. The major limitation of liquisolid 
technology is high dose, poorly soluble drugs. The drugs release 
rates are directly proportional to the fraction of molecularly 

dispersed drug in liquisolid formulation. To obtain acceptable 
flowability & compressibility high levels of carriers and coating 
materials are required. This will leads to increased tablet weight and 
it is difficult to swallow. Therefore, to overcome this and other 
various problems of liquisolid technology several formulation 
parameters should be optimized [35-60]. 

 

Table 3: Optimization of Liquisolid formulations 

Formulation parameters Optimization Effect 
Liquid vehicle High drug solubility Increased fraction of molecularly dispersed drug (FM) 
Carrier & coating materials High specific surface 

area 
Increased liquid load factor(Lf) 

Addition of excipients Poly vinyl pyrrolidone 
(PVP) 

Increased liquid load factor, increased viscosity of liquid vehicle, inhibition of 
precipitation 

Excipients ratio (R) High R-value Fast disintegration, inhibition of precipitation 

 

LIQUISOLID FORMULATIONS FOR SUSTAINED DRG RELEASE 
[45-80] 

The liquisolid technology is a quite new and promising technology 
resulting in a sustained release pattern with zero order kinetics. The 
development of oral sustain release dosage forms are beneficial for 
optimal therapy in terms of safety, efficacy and compliance. There 
are several methods for the preparation of liquisolid sustains release 
formulations, among which the most important method is to control 
of drug dissolution or prolonged drug release. The release rate can 
also enhanced by encapsulation of drug particles by hydrophobic 
carrier. Therefore, it leads to poor wettability resulting in slow 

disintegration and further prolonged drug release. The non-volatile 
solvents reduce the glass transition temperature (Tg) of polymers 
and impart flexibility. If the temperature is above Tg, the 
coalescence of polymer particles occurs and forms a fine network 
and a matrix with lower porosity & higher tortuosity. The liquid 
vehicle may also affect the drug release. A comparison of drug 
release from conventional matrix tablets and liquisolid compacts, 
both containing Eudagit RS & RL as matrix forming material showed 
the retardation effect of liquisolid compacts with polysorbate 80 as 
liquid vehicle is much more pronounced than conventional matrix 
tablets. This confirms the important role of liquid vehicle in 
sustained drug release from liquisolid matrix systems.  

 

Table 4: Drugs used in Liquisolid formulation for sustained release 

Drug/Co-solvent System Carrier material Coating material Binder Result 
Nifedipine11/PEG 400  
 

DS Avicel PH 200 Cab-o-sil M5 
 

HPMC Enhanced drug release rates compared 
to commercial product 

Key: DS-Drug suspension. 

 

MECHANISM OF SUSTAINED DRUG RELEASE FROM LIQUISOLID 
SYSTEMS  

The main mechanism involved in the sustained drug release is, in the 
liquisolid formulation contain hydrophilic carrier instead of 
hydrophilic carriers leads to poor wetting of the compacts resulting 
the slow disintegration and thus prolong drug release. By X-ray 
crystallography and DSC measurements it could be confirmed, that 
sustained drug release from these liquisolid compacts is not caused 
by a change in crystallinity or by complex formation of the drug 
during the manufacturing process of the sustained release liquisolid 
formulations. The liquid vehicle may also affect drug release. A 
comparison of drug release from conventional matrix tablets (direct 
compression) and liquisolid compacts, both containing Eudragit® 
RS or RL as matrix forming material, showed that the retardation 
effect of liquisolid compacts with polysorbate 80 as liquid vehicle is 
much more pronounced than that of conventional matrix tablets. 

This confirms the important role of the liquid vehicle in sustaining 
drug release from liquisolid matrix systems.  

In the liquisolid compacts the coalescence of the polymer particles 
occurs at lower temperatures than with conventional matrix tablets. 

This more pronounced coalescence of polymer particles of liquisolid 
compacts leads to a matrix with lower porosity and higher 
tortuosity. Consequently, the drug is surrounded by a fine network 
of the hydrophobic polymer resulting in a sustained release of the 
drug. It has been shown that the addition of hydroxypropyl 
methylcellulose (HPMC) increases the retardation effect of liquisolid 
compacts. HPMC is commonly used for the preparation of 
hydrophilic matrix systems. Depending on its molecular weight the 
polymer either swells in contact with water or forms a hydrated 
matrix layer through which the drug has to diffuse or erodes 
resulting in a zero order drug release kinetic. In the case of HPMC it 
was also found that a stronger retardation effect was observed with 
liquisolid compacts as compared to directly compressed tablets 
(conventional formulation) [25-65]. 

STABILITY STUDIES 

The stability studies are conducted to know the shelf life of the 
products. Shelf life is defined as the time required reducing the 
concentration of the reactant to 90 percent of its initial 
concentration. To know the information on the stability of liquisolid 
systems, the effect of storage on drug release profile and the 
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crushing strength of liquisolid compacts were investigated. Stability 
studies of liquisolid systems containing hydrocortisone (ambient 
conditions, 10 months), Piroxicam (24oC/76% R.H., 4 weeks), 
carbamazepine (24oC/76% R.H., 6 months), Indomethacin 
(24oC/76% R.H.,12 months) showed that storage at different 
conditions may not affect the hardness and drug release profile of 
liquisolid compacts. This indicates that the technology is a promising 
technique to enhance the release rate without any physical stability 
problems. 

COMPARISON WITH OTHER ALTERNATIVE TECHNOLOGY AND 
THEIR ADVANTAGES AND DISADVANTAGES 

The liquisolid technology can be used both for the enhancement and 
the retardation of drug release. It is a promising technique because 
of the simple manufacturing process, low production costs, and the 
possibility of industrial production due to good flow and compaction 
properties of the liquisolid formulations.  

Technologies for the enhancement of drug release 

Release enhancement of poorly soluble drugs may be achieved by an 
increase of the drug surface area, the drug solubility, or by 
formulating the drug in its dissolved state. Several methodologies 
such as micronization, adsorption onto high surface area carriers, 
co-grinding, formulation of inclusion complexes, solid dispersions 
and lipid based formulations (e.g. SEDDS) are used for enhancement 
of drug release. 

Micronisation 

A simple method for increasing the surface area of the drug is 
micronization. However, in practice the effect of micronization is 
often disappointing, especially if the drugs are encapsulated or 
tableted. Micronized drugs have the tendency to aggregate as a 
result of their hydrophobicity and electrostatic charge, thus, 
reducing their available surface area. 

Adsorption of poorly soluble drugs 

Adsorption of poorly soluble drugs on hydrophilic silica aerogels 
was found to enhance drug dissolution. This can be explained by 
both an increase in the specific surface area of the drug adsorbed to 
the aerogel and an at least partial amorphisation of the drug. 
However, drug adsorption is dependent on the selected drug and 
sometimes only low drug loads are achieved. Another disadvantage 
of this technique is the complex manufacturing process: Silica 
aerogels are loaded with drugs by adsorption from their solutions in 
supercritical carbon dioxide.  

Co-grinding 

Co-grinding of poorly soluble drugs with different excipients may 
also result in an amorphisation of the drug and thus improved 
dissolution characteristics. Eg; Crospovidone, polyvinylpyrrolidone, 

and different types of silica, are suitable for that purpose. Co-
grinding is another straight forward procedure to achieve drug 
release enhancement.  

Complexation 

Complexes of a lipophilic drug with cyclodextrin, commonly known 
as inclusion complexes, can be easily formulated by mixing the drug 
with the carrier. The most commonly used carrier β-cyclodextrin 
acts as a solubilizer and stabilizer consisting of a truncated cone 
type structure with an outer hydrophilic and an inner hydrophobic 
surface. However, the maximum possible drug load of these systems 
is relatively low and the inclusion complexation only works with 
drugs that fit into the cavities of the cyclodextrin molecule.  

Solid dispersions 

Solid dispersions consist of one or more active ingredients dispersed 
in a readily soluble solid hydrophilic matrix prepared by a melting 
(fusion) or solvent method. With the melting method the drug is 
added to the molten carrier and the mixture is stirred until a 
homogenous melt is obtained. With the solvent method drug and 
carrier are dissolved in small amounts of solvent with final solvent 
evaporation. Number of factors which include formation of the 

amorphous form of the drug, reduction of particle size to nearly the 
molecular level, improved wetting properties, and solubilisation of 
the drug by the carrier. The advantages of this methodology are the 
molecular dispersion of the drug within the hydrophilic carrier and 
the comparably high drug stability. However, for the preparation of 
solid dispersions usually special equipment is needed such as a 
spray dryer or a fluid bed apparatus.  

Self-emulsifying drug delivery systems 

Self-emulsifying drug delivery systems (SEDDS) are isotropic 
mixtures of oil, surfactant, co solvent and drug, which emulsify 
spontaneously to produce oil in water emulsions when introduced 
into an aqueous phase under gentle agitation. Generally, SEDDS are 
either administered as liquid dosage forms or as soft gelatin 
capsules. Basically, solid dosage forms are preferred over liquid 
preparations for many reasons including ease of manufacture, 
patient compliance, dosage uniformity, and stability. Liquid SEDDS 
may be transformed to solid self-emulsifying systems (SSEDDS) by 
addition of powder carriers. The liquisolid technology may be used 
to transform liquid SEDDS into acceptably flowing and compressible 
powders. One of the drawbacks of this technique is the high 
surfactant concentration. 

Technologies for the retardation of drug release 

There are several retardation principles for oral sustained release 
dosage forms including inert insoluble matrices, hydrophilic colloid 
matrices, membrane-controlled drug delivery systems, ion exchange 
resins, and osmotic systems. 

Insoluble matrices 

In a matrix tablet the drug is dispersed in either an insoluble or a 
soluble carrier which forms the matrix. Carrier materials for 
insoluble matrices are water insoluble polymers, fats, and waxes. 
From insoluble matrices the drug is released as soon as a solvent 
enters the matrix and dissolves the particles. The addition of 
channeling agents increases drug release by leaving tortuous 
capillaries after leaching. The empty matrix (ghost matrix) is 
excreted with the feces. Carrier materials for hydrophilic colloid 
matrices are water swellable or erodible polymers such as hydroxyl 
propyl methylcellulose of different molecular weight. In contact with 
water the polymer either swells or forms a hydrated matrix layer 
through which the drug has to diffuse or erodes resulting in a zero 
order drug release kinetic. Matrix formulations are widely used due 
to their simple manufacturing process, a high maximum possible 
drug load, low production costs, and low risk of dose dumping. 

Membrane-controlled drug delivery systems 

Oral dosage forms coated with water insoluble film forming 
polymers show membrane-controlled drug diffusion. Hydration of 
the coating film increases the permeability of the film and facilitates 
diffusion of the drug. Typical polymers used include ethylcellulose 
and polymethacrylates, e.g. Eudragit® RS, RL and NE grades. To 
modify the release characteristics of the film water soluble 
substances may be added as pore forming agents increasing the 
release rate. However, manufacture of coated dosage forms requires 
special equipment, the process is time consuming, and dose 
dumping may occur with single-unit systems as a result of film 
failure or damage.  

Ion exchange resins 

Cationic or anionic drugs may be bound to an ion exchange resin due 
to its ionic structure. Drug release from these complexes depends on 
the pH and electrolyte concentration in the gastrointestinal tract. 
Release is faster in the acidic environment of the stomach than in the 
luminal contents of the small intestine. Of course, this mechanism of 
sustained drug release can only be adapted to ionic drugs.  

Osmotic pump systems 

An osmotic pump system is composed of a core tablet surrounded by 
a semi permeable membrane with a hole generated by a laser beam. 
The core tablet consists of the drug, a water soluble polymeric 
osmotic agent and/or a salt. The semi permeable membrane allows 
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water to diffuse into the core tablet and to dissolve the drug and 
osmotic agent. As the osmotic pressure inside the dosage form 
increases, the drug solution or suspension is pumped out of the hole 
following a zero order kinetic. However, attention has to be paid to 
the integrity and consistency of the coating film and the accurate 
size of the hole. 

EVALUATION OF LIQUISOLID COMPACTS 

Flow behavior 

Flow properties are the important concern in the formulation and 
industrial production of tablet dosage form. Angle of repose is 
characteristic to the flow rate of powder 30. Flow properties of the 
drug and prepared melt granules were studied by determining the 
bulk density (sb), tap density (st), Carr’s Index and Hausner’s ratio. 
A weighed quantity of samples was taken to determine the bulk and 
tap density. The parameters selected to study flow properties were 
determined using following equations [45-84]. 

Bulk density (sb) = Mass / Poured volume…………… 1 

Tap density (st) = Mass / Tapped volume ……………..2 

Carr’s Index = [(st – sb) / st] x 100 …………………...3 

Hausner’s ratio = (st/ (sb) ………………………………4 

Angle of repose (Fixed funnel and free standing cone method): A 
funnel with the end of the stem cut perpendicular to the axis of 
symmetry is secured with its tip 2.5 cm height (h) above graph 
paper placed on a flat horizontal surface. The powder sample to be 
analyzed is carefully poured through the funnel until the apex of the 
conical pile so formed just reached the tip of the funnel (h). The 
mean diameter (d) of the powder cone is determined and the 
tangent of the angle of repose is given by the equation: 

Tan Ø = h/r, 

Ø = tan –1 (h/r), 

Where  

Ø = Angle of repose,  

h = height of the tip of funnel from horizontal plane, 

r = radius of the pile made by powder, 

d = diameter of cone. 

Values for angle of repose = 29o usually indicate free flowing 
material and angle = 37o suggested a poor flowing material. 
Solubility studies Solubility studies are carried out by preparing 
saturated solutions of drug by adding excess of drug to non volatile 
solvent and shaking them for 24 hrs on orbital shaker under 
constant shaking. After this, the solutions are filtered and analyzed 
spectrophotometrically. Dissolution studies of liquisolid tablet 
Generally Dissolution studies of Liquisolid tablet are carried out 
using dissolution apparatus USP II at 36 ºC ± 0.5 ºC. Many 
researchers revealed that at low drug concentrations in liquid 
medication, more rapid release rates are observed. The consistent 
and higher dissolution rate displayed by liquisolid compacts will 
improve the absorption of drug from gastrointestinal tract. 

In vivo studies 

The liquisolid technology is a promising approach for the 
enhancement of drug release of poorly soluble drugs. However, the 
improved bioavailability to be expected from liquisolid systems has 
not been investigated in detail. Khaled et al. studied the absorption 
characteristics of hydrochlorothiazide liquisolid compacts in 
comparison with commercial tablets in beagle dogs. Significant 
differences in the area under the plasma concentration-time curve, 
the peak plasma concentration, and the absolute bioavailability of 
the liquisolid and the commercial tablets were observed. However, 
for the mean residence time, the mean absorption time, and the rate 
of absorption no significant differences were found. The absolute 
bioavailability of the drug from liquisolid compacts was 14 % higher 
than that from the commercial formulation. Fahmy et al. 

investigated the in vitro and in vivo performance of famotidine 
liquisolid compacts in comparison with directly compressed tablets 
and commercial famotidine tablets, respectively. The dissolution 
rate of famotidine in 0.1 N HCl was shown to be enhanced with the 
liquisolid compacts compared to directly compressed tablets. The in-
vivo evaluation of famotidine liquisolid compacts was compared to 
that of commercial famotidine tablets using six healthy male 
volunteers aged between 19 and 37. It was found that there were no 
significant differences between the mean peak plasma 
concentrations (Cmax), the mean times of peak plasma concentrations 
(tmax), or the mean area under the plasma concentration-time curve 
(AUC). Unfortunately, the in vivo evaluation of the directly 
compressed tablets was not determined in this study and thus, an 
improved bioavailability of liquisolid compacts compared to directly 
compressed tablets could not be shown. Tayel et al., measured drug 
release of the poorly soluble antiepileptic drug carbamazepine from 
liquisolid compacts and commercial tablets. It was observed that 
drug release from liquisolid compacts and that from commercial 
tablets is comparable. El Houssieny et al. investigated the 
bioavailability and biological activity (glucose tolerance in rabbits) 
of Repaglinide formulated as liquisolid compacts and commercial 
tablets, respectively. It was found that the relative bioavailability of 
Repaglinide from the liquisolid compacts was significantly higher 
than that from the commercial tablets. The increase in insulin blood 
level was more pronounced with the liquisolid compacts than with 
the commercial tablets indicating a higher bioavailability from the 
liquisolid compacts. Moreover, liquisolid compacts of Repaglinide 
decreased blood glucose levels significantly more than the 
commercial tablets. 

CONCLUSION 

Nowadays so many researches are going on to improve the solubility 
of poorly soluble drug components. So many methods are described 
to improve the bioavailability of the drugs. Among which the 
liquisolid technology is one of the most promising approaches. With 
this technology liquids such as solutions or suspensions of poorly 
soluble drugs in a non-volatile liquid vehicle are converted into 
acceptably flowing and compressible powders by simple physical 
blending with selected excipients named the carrier and the coating 
material. The liquisolid approach is a promising technology because 
of the simple manufacturing process, low production costs and the 
possibility of industrial manufacture due to the good flow and 
compaction properties of liquisolid formulations. 
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