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ABSTRACT
The purpose of this study is to develop a novel liquid-solid technique to enhance the dissolution rate of poorly water solubledrug ofglibenclamide, which is a
BCS class II drug. Liqui-solid system refers to the formulations that are formed by conversion of liquid drugs, drug suspensions or solution in non-volatile
solvents into dry, non adherent, free flowing and compressible powder mixture. Hence the dissolution step, a pre-requisite for drug absorption, is by passed
and better bioavailability of poorly soluble drug is achieved. Liquisolid tablets were prepared by using PEG -400 as non volatile liquid vehicles and Avicel PH
101,Aerosil as carrier and coating materials respectively. Alltheformulations were evaluated for disintegration time, hardness and friability time, wetting time,
in-vitro dissolution study. Among all the formulation F3 &F9 were considered to be the best formulation, whichrelease up to 95% of the drug in 60 mints.
Key words: Glibenclamide; Sodium Starch Glycolate;Aerosil; Avicel; Disintegration time; FT-IR.

INTRODUCTION
It is well established that the active ingredient in a solid
dosage form must undergo dissolution before it is available
for absorption from the gastrointestinal tract .The poor
dissolution charecteristics of water-insoluble drugs are a
major challenge for pharmaceutical scientists.The objection
rate of a poorly water-soluble drug,formulated as a orally
administered solid dosage form,is controlled by its
dissolution rate in the fluid present at the absorbtion
site,i.e.the dissolution rate is often the rate-determining step
in drug absorption. There are several methods for enhancing
dissolution rate of poorly water soluble drugs including: (a)
reducing particle size to increase surface area,thus increasing
dissolution rate of drug; (b) solubilisation in surfactant
systems; (c) formation of water-soluble complexes; (d) drug
derivatization such as a strong electrolyte salt form that
usually has higher dissolution, i.e. by decreasing crystallinity
of drug substance through formation of solid solutions1.
There are various techniques available to improve the
solubility of poorly soluble drugs. Some of the approaches to
improve the solubility are:
Physical modifications
A. Particle size reduction a. Micronisation b.
Nanosuspension
B. Modification of the crystal habit a. Polymorphs b. pseudo
polymorphs
C. Drug dispersion in carriers a. Eutectic mixtures b. Solid
dispersions c. Solid solutions
D. Complexation a. Use of complexing agents
E. Solubilisation of surfactants a. Micro emulsions b. Self
micro emulsifying drug delivery system.
Chemical modification
Liquid Solid System are formed by conversion of liquid
drugs such as vitamin-A, drug suspensions, or drug solutions
in non-volatile solvets into dry non-adherent, free flowing
and compressible powder mixtures by blending the
suspension or solution with the selected carriers and coating
materials2. This technique was successfully applied for low
dose water- insoluble drugs. Inorder to have acceptable
slowability and compactability for liquid solid powder
formulation,high levels of carrier and coating materials
should be added and that inturn will increase the weight of
each tablet above 1g which is very difficult to swallow.
Therefore, in practice it is impossible with conventional

method to convert high dose drugs to liquid solid tablet with
the tablet weight of less than 1g. Infact, when the therapeutic
dose of drug is more than 50 mg, dissolution enhancement in
the presence of low levels of hydrophyliic carrier and coating
material is not significant. We believe that by adding some
materials such as PEG to liquid medication, it would be
possible to produce dry powder formulations containing
liquid with high concentration of drug. By adding such
materials to the liquid medication, low amount of carrier is
required to obtain powder with free flowability and good
compactability.
Glibenclamide, a sulfonylurea derivative, widely used as
hypoglycaemic agent. For poorly soluble, highly permeable
(class II) drugs (like glibenclamide), the rate of oral
absorption is often controlled by the dissolution rate in the
gastrointestinaltract3. Therefore together with permeability,
the solubility and dissolution behavior of a drug are key
determinants of its oral bioavailability. This contact of drug
with the mucous of G.I.tract4. Thus it is an ideal candidate for
testing the potential of rapid-release liquid solid compacts.
MATERIALS AND METHODS
Materials
Glibenclamide Active Pharmaceutical Ingredient was
obtained from Bright Labs, Hyderabad, India. PEG-400 was
obtained from Fischer Scientific Pvt. Ltd. Microcrystalline
cellulose was obtained from Fischer Scientific Pvt. Ltd.
Colloidal Silicon Dioxide was obtained from Fischer
Scientific Pvt. Ltd. Sodium Starch Glycolate was obtained
from Fischer Scientific Pvt. Ltd. Double distilled water was
used throughout the experiment. Dissolution apparatus (Lab
India, DS-8000, India). UV/Vis Spectrophotometer
(Labindia) reduced instant software was used for statistical
analysis.
Calculation of Loading Factor (LF)
To calculate the loading factor Glibenclamide were dissolved
in PEG-400. The above system was added to Microcrystalline
cellulose-aerosil mixture as a carrier material and blended for
10 minutes by using Lf=W/Q formula (where W=Amount of
Liquid medication and Q=Amount of carrier material), the
drug loading factors were obtained and used for calculating
the amount of carrier and coating materials in the each
formulation.
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Determination of drug content in liqui-solid powder
samples
After the liquid-solid formulation process, some amount of
Glibenclamide would be lost. Therefore Glibenclamide
content in the dried samples was determined by dissolving
100mg of liquid solid sample (e.g.containing Glibenclamide,
MCC and Silica) in 100 ml of 0.1 N HCL (PH=1.2) stirring
the solution on a magnetic stirrer (400 rpm) at room
temperature
for
24h,
filtering
and
analyzing
Spectrophotometrically at 229 nm. Each sample was prepared
and analysed in triplicate.
Flow properties of liqu-solid powders
Flow properties of the powder were evaluated by determining
the angle of repose. Static angle of repose was measured
according to the 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 10cm height, H,
above a graph paper placed on a flat horizontal surface. The
powders were carefully poured through the funnel until the
apex of the conical pile so found just reaches the tip of the
funnel. The mean diameter, 2R, of H, base of powder cone,
was determined and the tanget of the angle of the repose was
given by
Tanα=h/r, Where α is the repose angle.
Preparation of conventional tablet and liqui-solid
compacts
Glibenclamide conventional tablet were produced by mixing
the drug with microcrystalline cellulose-silica (with different
Formulation
F1
F2
F3
F4
F5
F6
F7
F8
F9

ratios of microcrystalline cellulose to silica) and the additive
for the period of 10 mins.in cubic mixture. The mixture was
mixed with SSG (5% w/w of the formulation) for 10 mins.
The mixture was compressed on a 6mm punch and die using
a manual tableting machine (Rinek). Sufficient compression
load was applied in order to produce tablets with hardness of
3 to 4 mm. This formulation was denoted as direct
compression tablet (DCT) and each tablet contains 5mg
Glybenclamide, 72mg Microcrystalline cellulose, Silica as
carrier material, 2mg of SSG (as a disintegrated agent).
Several liquid solid compact, denoted as LS-1 to LS-9 were
prepared as follows. Glibenclamide was dispersed in PEG400 which was added as the liquid vehicle to prepare the
liquid medication. The dispersion was mixed and heated to
80-900C with constant stirring, the suspension was then
sonicated for 15mins, and until a homogenous drug
suspension was obtained. Then a binary mixture of carriercoating materials (microcrystalline cellulose) as the carrier
powder and Silica as the coating material) was added to the
obtained liquid medication under continuous mixing in a
motor. Depending upon the type of the carrier in formulation
different liquid loading factors was employed in our
liquisolid preparation. Finally 5% w/w of SSG as a
disintegrant was mixed with the mixture for a period of
10mins. The final mixture was compressed using the manual
tableting machine to achieve tablet hardness of 34mm.Important formulation characteristics of the prepared
Glibenclamide liquid-solid formulations are shown in table 1.

Table 1: Composition of glibenclamide liquid solid formulations
R
Aerosil (mg)
Glibenclamide conc
Lf
MCC
in PEG 400(%)
(mg)
10
15
20
25
30
35
10
15
20

25
25
25
25
25
25
30
30
30

0.135
0.135
0.135
0.135
0.135
0.135
0.113
0.113
0.113

74.07
111.11
148.14
185.18
222.22
259.25
88.49
132.74
176.99

2.96
4.44
5.92
7.40
8.88
10.37
2.94
4.42
5.89

SSG (mg)

Total tablet
weight (mg)

4.35
6.52
8.70
10.87
13.05
15.23
5.07
7.60
10.14

86.38
127.07
167.77
208.47
249.17
289.87
106.5
159.76
213.02

were filtered through microphore (0.45 micrometers)
membrane filter, adequantely analysed spectophotometrically
at 229 nm. The mean of six determinations was used to
calculate the drug release from each of the formulations.
RESULTS
Pre-formulation studies
Pre-formulation studies were carried out by mixing the drug
with various excipients in different proportions reveals that
no any significant change appear in the powder mixer at all
mentioned conditions, so no any incompatibilities are there
between drug and excipients.
Solubility Studies
Figure 1: Steps involved in liquid solid compacts

Dissolution Studies
The in-vitro dissolution studies were carried out for
Glibenclamide liquid-solid compacts, micronized and nonmicronized tablets. The drug released was determined using
USP dissolution test apparatus-2 (Labindia, DS-8000, India)
containing 900ml of 0.1N HCL (PH=1.2). At 37±0.50C at 50
rpm for 60 mins. 5ml aliquots from the dissolution medium
were withdrawn at predetermined time intervals (10, 20, 30,
40, 50 and 60 min.) respectively. The aliquots withdrawn

Table 2: Solubility studies of Glibenclamide in various solvents
Solvent
Solubility (mg/ml)
Propylene glycol
3
Poly ethylene glycol-400
15
0.1 N HCl
10
Poly ethylene glycol-300
12
Distilled water
1.2
Table 3: Melting point
Melting Point 169oC
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Compatibility Studies
Fourier Transform Infrared spectroscopy

Figure 5: FT-IR spectra of pure Glibenclamide+SSG

Figure 2: FT-IR spectra of pure Glibenclamide

Figure 6: In-vitro drug release from formulation F1 to F5

Figure 3: FT-IR spectra of pure Glibenclamide+Aerosil

Figure 7: In-vitro drug release from formulation F6 to F9 & Marketed
formulation

Figure 4: FT-IR spectra of pure Glibenclamide+MCC
Formulations
F1
F2
F3
F4
F5
F6
F7
F8
F9
FD
F1
F2
F3
F4
F5
F6
F7
F8
F9

Table 4: Pre-compression evaluation of liquid solid compacts
Bulk Density Tap Density Carr’s Index Hausner Angle Of Repose
(gm/cm2)
(gm/cm2)
(%)
ratio
(Ɵ)
0.45
0.57
14.2
1.33
32.91
0.47
0.54
19.8
1.11
36.23
0.50
0.52
13.7
1.14
29.34
0.46
0.55
22.3
1.15
26.71
0.50
0.58
17.2
1.13
25.34
0.43
0.55
17.28
1.17
27.23
0.50
0.58
15.4
1.19
29.34
0.41
0.50
16.7
1.18
26.78
0.57
0.56
21.7
1.27
33.05

Table 5: Post Compression Evaluation Of Liquid Solid Compacts
Weight variation Hardness Thickness Disintegration Time Friability
(mg)
(kg/cm2)
(mm)
(sec)
(%)
150±1.414
3.1±0.2
1.925
89
045
284±1.63
2.9±0.3
1.950
102
0.39
555±1.414
3.0±0.08
1.975
90
0.74
152±2.16
2.9±0.1
1.90
81
0.67
290.1±2.31
3.2±0.1
1.95
48
0.34
565.1±2.48
3.4±0.2
1.95
45
0.55
154.3±2.52
3.6±0.01
1.90
39
0.73
293.5±1.87
3.2±0.2
1.95
60
0.87
575.5±2.80
2.95±0.12
1.95
77
0.74

Assay
(%)
93.5
95.3
99.7
96.3
97.6
98.5
96.9
94.1
98.6
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DISCUSSION
Diabetes is a metabolic syndrome characterized by
hyperglycemia with a disturbance in carbohydrate, protein
and fat metabolism. Many approaches have been made in the
formulation oral antidiabetic drugs with the aim of achieving
desired bioavailability.But drugs are not satisfactory in
achieving the release and bioavailability when compared to
liquid solid compacts.
Hence an attempt was made to formulate liquid solid
compacts of anti-diabetic drugs i.e. glibenclamide as
immediate release tablets for achieving adequate glycemic
control by increasing its solubility. This formulation can be
used for the treatment of type-II diabetes. The formulation of
glibenclamide as immediate release was done by liquid solid
technique.
Initially the drugs were tested by UV to know their
significant absorption maximum which can be used for the
dissolution studies. The incompatibilitystudies of the drugs
with excipients indicate no characteristic visual changes and
no additional peaks were observed during FT-IR studies.
Totally, nine formulation trials (F-1 to F-9) were done with
the aim to achieve the successful increase in bioavailability of
drug. The blend trials prepared for the immediaterelease of
the drug were evaluated for various physical parameters and
content uniformity of drug by U.V.
MCC and Aerosil are used as carrier and coating materials
respectively andSSG as disintegrantfor glibenclamide drug.
The evaluation of flow properties of the formulations F-1 to
F-9 had fair flow properties. Of all the trials, F-8 was found
to possess satisfactory results.
All the blend trials were compressed into tablets. All the
tablets were evaluated for weight variation, hardness,
thickness, friability and in-vitro drug release. All the values
were found to be in the minimum range without deviations.
The dissolution studies of the tablets were carried out in 0.1N
HCL.
The drug release of the F-4 trial of glibenclamide was found
to be less during the first hour and the release was more for
F-3 and F9.
When compared with the marketed formulation of
Glibenclamide the release was almost 30% more for the
Liqui-solid compacts.
CONCLUSION
An attempt was made to develop the liquid-solid compacts of
glibenclamide to achieve fast dissolving effect and to
enhance the bioavailability.
The improvement in the dissolution characteristics of a Liquisolid technique changes the properties of glibenclamide
particles by simply dispersed the drug particles in a non
volatile liquid vehicle, which in turn increase the wetting
properties and surface area of drug particles, and hence

improve the dissolution profiles and might improve oral
bioavailability of the drug.
The FTIR studies show that there is no interaction between
the drug and the polymers. Hence liqui-solid compacts could
be a promising attempt in improving the solubility of poorly
soluble drug, Glibenclamide were by improve its dissolution
rate and further its bio-availability.
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