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ABSTRACT

Background: Glyburide is an oral antidiabetic agent with a shorter half-life and is
practically insoluble in water. As a result, there is a need to enhance the drug solubility
with a aim to improve drug absorption via the oral route. The goal of this study was to
formulate, optimize and evaluate the liquisolid tablets of Glyburide using a suitable liquid
vehicle in order to enhance the solubility, and bioavailability of the Glyburide. Materials
and Methods: The liquisolid compacts of Glyburide were prepared by direct compression
method using approved excipients. Using central composite design, the amount of
Transcutol HP and carrier: coating ratio to be added in the formulations of Glyburide
liquisolid compact has been theoretically generated by the software. The liquisolid tablets
were evaluated for thickness and diameter, hardness, weight variation, friability, content
uniformity, disintegration time, in-vitro dissolution study and compared with marketed
product. Results: The prepared liquisolid system exhibited good flow-properties. The all-
post compression parameters were well within the specified limits. The release profile
of optimal formulation revealed higher drug release compared to marketed formulation.
Increases in the concentration of liquid vehicle and carrier: coating material ratio resulted
in an increase in the dissolution rate. Conclusion: The liquisolid compact method was
discovered to be a potential method to enhance the dissolution profile, thereby enhancing
the solubility of the Glyburide.

Key words: Liquisolid technique, Glyburide, Central composite design, Aerosil200,
Transcutol HP, Avicel PH-102.
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surface, which is promptly adsorbed by the tiny coating
materials. As a result, a powder mixture that looks to be
dry, free-flowing, and compressible is produced.”
Glyburide (Glibenclamide) is an oral antidiabetic
medication that is most commonly used to treat
non-insulin-dependent diabetes mellitus (type 1II).
Furthermore, its ability to deter cerebral ischemia and
hemorrhagic stroke has recently been demonstrated,*"
and since 2015, it has been on the World Health
Organization’s model list of Essential Medicines." Its
biological half-life is 4-Ghrs. Glyburide is practically
insoluble in water and is a BCS class—II drug. Clinical
studies have shown that Glyburide from different
commercial tablets has variable 7 vivo bioavailability, 7
vitro dissolution, and a hypoglycemic effect.'>"” These
observations were related to Glyburides unsatisfactory
and variable dissolution behavior, giving credence to
previously reported issues with formulation-dependent
oral absorption of the drug,'*

To improve Glyburide solubility, a number of formulation
techniques have been investigated. The micronization
approach is the most often used method for improving
drug solubility,"® but micronized hydrophobic pharmaceu-
ticals tend to agglomerate, making it less efficient in
overcoming drug solubility issues, particularly in the form
of tablets'® Solid dispersion (SD) is another approach
that has gained popularity for enhancing drug solubility
profiles,'”" but it has poor storage stability due to a lack
of solid-state structure recognition. Other techniques
employed are gastro retentive multi-particulates system,”

2125 micellar

self-microemulsifying drug delivery system,
solubilization, etc.?*

The goal of this study was to formulate, optimise, and
analyse Glyburide liquisolid tablets using a suitable liquid
vehicle so as to improve the drug’s solubility and its
bioavailability. Also, the optimized liquisolid tablets were

tested for their release profile with marketed formulation.

MATERIALS AND METHODS
Materials

Glyburide was purchased from Prudence pharmachem,
Gujarat. Transcutol HP and Labrafil M2125CS were
obtained from Gatteffosse, France. Avicel PH and 102
Aerosil 200, were purchased from Ozone International,
Mumbai and Sisco Research Laboratories Pvt. Ltd.,
Mumbai respectively.

Methods
Solubility Studies

The optimum non-volatile solvent for dissolving

Glyburide in liquid medication was determined
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through solubility tests. The solubility experiments
were performed by creating saturated drug solutions
by mixing excess medication with non-volatile solvents,
stirring for 48 hr, and then sonicating for 1 hr at
constant vibration. The supernatant was collected and
analyzed spectrophotometrically at 231nm. The drug’s
saturation solubility was investigated in distinct non-
volatile solvents: PEG 400, PEG 600, Transcutol HP,
Labrafil M2125CS, water.?

Flowable Liquid-Retention Potential Calculation
(®-value)

To make powder admixture, a motor pestle was used
to combine an increasing amount of the liquid vehicle
into 5¢ of Avicel-PH 102 or Aerosil 200. For each
liquid vehicle concentration, the angle of repose was
estimated. The flowable liquid-retention potential (D)
was then calculated using equation.”*’

(DCA = mmax/Q q)CO = mmax/q

Where; @_,- Flowable liquid-retention potential of
carrier material, @ _ -Flowable liquid-retention potential
of coating material, m_ - Maximum mass of non-
volatile solvent, Q- Mass of carrier material and - Mass
of coating material.

The acquired ®-values were plotted against the relevant
angle of repose, which was estimated to be around 33".

Liquid Load Factor (L) Calculation

The success of a liquisolid system with good flow velocity
and compressibility is determined by the liquid load
factor (L) and excipient ratio (R). The L, determines the
maximum amount of liquid loads that can be carried on
the carrier material** It was calculated using equation;

L,= D, + P, (1/R)

The required quantity of carrier as well as coating
material was then calculated using the Lf factor:

L, =W/Qq=Q/R

Where; W-weight of liquid medication, Q-quantity
of carrier material, g-quantity of coating material and
R-excipient ratio.

Design of Experiment

The ratio of carrier and coating material (X)) and drug
concentration in Transcutol HP (X)) were used as
formulation independent variables, while disintegration
time in min (Y,) and cumulative percentage drug release
at 60 min (Y,) were used as dependent variables for
the optimization of Glyburide liquisolid compacts.
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The formulation design or experimental runs were based
on central composite design (Table 1). The response
surface method was used to evaluate the response
variables. The results were then analysed using multiple
regression analysis to see if there was any correlation
between the responses and the factors that were used.

Preparation of Liquisolid Tablets

Glyburide was suspended in Transcutol HP, a liquid
vehicle used to prepare the glyburide suspension. Here,
Avicel PH 102 was utilized as carrier material and
Aerosil 200 was utilized as a coating material and the
mixture of these excipients were incorporated in to the
drug suspension and mixed in a mortar. The mixing
should avoid the reduction of particle size and over
trituration. There are three different stages of mixing in
this technique: firstly, slow mixing was done to achieve
steady mixing of drug suspension in the system; then,
the mixture was evenly spread on the mortar surface
(to form a layer) and kept aside for a couple of min. Finally,
2% disintegrant (Na-starch glycolate) and 1% lubricant
(Mg-stearate) were added and mixed thoroughly™!
Tablets were made from the final combination.
Glyburide liquisolid compacts (LSC: LSC-1 to LSC-9)
were compressed into tablets using a direct compression
approach (each tablet contains 5 mg of drug). The

Table 1: Amount of X, X generated by the software
tobe added in 9 formulations.

working formula for all 9 liquisolid systems are shown
in Table 2.

All 9 (LSC-1 to LSC-9) formulations of liquisolid
compacts were prepared with software generated
quantities of Transcutol and carrier: Coating ratio. The
response variables, disintegration time and % cumulative
drug release (CDR) at 60 min are experimentally
obtained. The obtained experimental values were then
compared with that of predicted values generated by
software. Response variables were analyzed by ANOVA
at 0.05. A checkpoint batch and optimized formulation
LSC-10 was prepared by using optimized solutions
(quantities) for X, X, and Y 'Y,

Evaluation of Pre-Compressible Blend of Liquisolid
System

The angle of repose, and Carr’s index, were used to
determine the flow parameters of liquisolid systems. For
the calculation of Hausnet’s ratio and Cart’s Index, the
bulk density and tapped densities were calculated.’*”

Evaluation of Liquisolid Tablets

The following parameters were assessed in the prepared
liquisolid tablets:.**

Thickness and Diameter

Vernier caliper was used for determining the thickness
and diameter of a tablet. The tablet was placed in
between the movable jaw and the stationary jaw. Then
the screw was rotated, so as to fit the tablet in between
the jaws. Then, reading shown was noted and the average

Run Component 1 Component 2
Drug Concentration in Carrier: Coating Ratio | thickness and hardness were determined in mm.
Transcutol HP(%w/w) (mg)
: 75 10 Hardness
2 75 20 Tablets should be as firm as possible to avoid shattering
3 5 20 during handling and transit. Also, it should be sufficiently
4 10 10 soft to disintegrate accurately after swallowing. A
5 10 15 Monsanto hardness tester was used to determine the
6 10 20 hardness of manufactured liquisolid compact tablets.
7 7.5 15 Friability
g 10 The friability test denotes the ability of tablets to
2 12 resist abrasion and chipping of the compacts during

Table 2: Working formula using software generated theoretical amount of X , X, added in LSC-1- LSC-9.

Ingredients LSC-1 LSC-2 LSC-3 LSC-4 LSC-5 LSC-6 LSC-7 LSC-8 LSC-9
Drug (mg) 5) 5 5 5 5 ) 5 5 5
Transcutol HP (mg) 66.6 66.6 100 50 50 50 66.6 100 100
Ca:Co (mg) 10:1 20:1 20:1 10:1 15:1 20:1 15:1 10:1 15:1
Avicel PH102 238.9 269.9 404.8 179.21 193.79 202.4 258.4 358.4 387.5
Aerosil 200 23.89 13.49 20.24 17.92 12.91 10.12 17.22 35.84 25.83
*All formulation consist of 2% SSG and 1% Mg.stearate.Ca:Co= Carrier material: Coating material
Indian Journal of Pharmaceutical Education and Research | Vol 56 | Issue 2 (Suppl) | Apr-Jun, 2022 $237
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packaging, handling and shipping. Samples of tablets
corresponding to 6.5 g were used to conduct a friability
test since the total weight of tabletis < 650 mg as per IP.
A Roche friabilator set to 25 rpm and 100 rotations was
used to determine the friability of tablets. The tablets
were then dedusted and reweighed, and those with a
weight drop of less than 1% were considered compliant.
A formula was used to calculate the % weight reduction
in tablets.

Wlnitial _ anl
W,

Initial

F:

Weight Variation Test

For this, 20 tablets were individually weighed, and
their weights were contrasted to the average weight of
all twenty tablets. The tablets pass the test if no more
than two tablets are outside the % limit and no tablet
differs by more than twice the % limit.

Disintegration Time

Each tube (six tubes) of the disintegration test apparatus
was filled with single tablets and discs. The water was
held at 37 2°C, and amount of time it took for the
complete tablet to disintegrate was recorded.”

Content Uniformity

The average weight of ten tablets was calculated.
The tablets were then pulverized and the powder
approximately equivalent to 5mg of Glyburide was
dissolved in 5ml of methanol and further diluted.
Absorbance of the solution was taken at 231nm by
using UV spectrophotometer with 0.1IN HCIl as a
blank. Using the slope from the calibration curve, the
drug content was then estimated.”

Dissolution Study

The test was conducted with 900 ml of 0.IN HCI as
the dissolution media (USP Type II dissolution unit)
at a temperature of 37°C £ 0.5°C temperature and a
stirring speed of 50 rpm. At 5, 10, 15, 30, 45, and
60 min, 10ml of medium was withdrawn and replaced
with fresh medium to keep the volume steady. The
absorbance of the withdrawn media was analyzed by
UV spectrophotometer.™

RESULTS AND DISCUSSION
Solubility Studies

The results of a saturation solubility study of the drug
in various nonvolatile solvents revealed that the drug
was most soluble in Transcutol HP and least soluble
in water. The order of solubility was Transcutol HP>
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PEG 600>PEG 400>Labrafil M2125CS> Water. Thus,
Transcutol HP was chosen as non-volatile solvent to
solubilize the drug and also it has a long history of
strong solubilizer with less toxicity which is used as a
solvent in pharmaceuticals and food applications.”

Determination of ®-value and

The ®-value of carrier (Avicel PH 102) as well as
coating material (Aerosil 200) in Transcutol HP were
shown in Table 3. It was observed that as the carrier:
coating ratio (R) decreases (20, 15 and 10), the liquid
load factor (0.247, 0.258 and 0.279) increases.

Preparation of Liquisolid Tablets

The direct compression method was used to prepare
tablets from Liquisolid compact systems of Glyburide
(LSC-1 to LSC-9). The liquisolid systems contained
Avicel PH 102 and Aerosil 200 were used as carrier
material and coating material respectively, at different
powder excipient ratio (R) i.e., 10, 15 and 20. Transcutol
HP is a liquid vehicle used to produce liquid medications
with drug concentrations of 5, 7.5, and 10% (w/w).
Finally, in all systems, 2% disintegrant and 1% lubricant
were utilised Table 2.

The mechanism of liquisolid technique involves the
incorporation of drug dissolved liquid vehicle into
carrier material. On carrier material, both adsorption
and absorption processes take place as its interior surface
is porous with closely matted fibers. Initially, absorbed
liquid at the interior surface of particles is encapsulated
by the internal structure of particles and when
absorption gets saturated, adsorption process of liquid
initiates on both internal as well as external surfaces of
carrier particles (porous particles). The expedient flow
characteristics for the liquisolid system were achieved
by large specific surface area of the selected coating
material and greater adsorptive properties.*

Evaluation of Blend of

Liquisolid System

Pre-Compressible

Particle size, shape, porosity, and density all influence
bulk powder flow characteristics. Angle of repose,

Table 3: Liquid retention potential (®-value) of

carrier and coating material inTranscutol HP.

Carrier Material-Avicel PH 102 | Coating Material-Aerosil 200
© ®-value (€] ®-value
28.8 0.11 27.2 0.21
33.74 0.215 29.1 0.431
29.1 0.15 31.8 0.52
317 0.41 33.03 0.63
31.5 0.45 31.2 0.55

*Where, 8= Angle of repose; ® value= liquid retention potential.
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Table 4: Flow properties of the liquisolid systems from LSC-1 to LSC-9.

Formulation Angle of repose (0) | Buk density (g/cc) | Tapped density (g/cc) | Carr’s index (%) Hausner’s ratio
LSC-1 34.50£0.34 0.313+0.025 0.400£0.007 21.75+1.2 1.28+0.067
LSC-2 32.7810.25 0.345+0.009 0.455+0.017 20.1810.9 1.32+0.021
LSC-3 33.7410.65 0.385+0.019 0.476+0.021 19.12+1.9 1.23+0.009
LSC-4 30.96+0.89 0.272+0.036 0.346+0.011 18.38+0.97 1.27+0.011
LSC-5 32.0040.52 0.250+0.014 0.330+0.006 18.24+1.7 1.32+0.006
LSC-6 28.80+1.02 0.267+0.023 0.324+0.019 17.59+2.1 1.211£0.024
LSC-7 28.80£0.35 0.345+0.011 0.416+0.005 17.27+0.6 1.21+0.006
LSC-8 33.20£0.75 0.274+0.008 0.322+0.020 15.62+0.18 1.18+0.025
LSC-9 34.30+0.25 0.355+£0.013 0.455+0.017 21.97+0.97 1.28+0.290

*Data are expressed as mean + SD (n=3)

Table 5: Evaluation parameters of liquisolidtablets LSC-1 to LSC-9.

Formulation Weight Thickness Friability (%) Hardness (kg/ | Disintegration | Drug Content
Variation (mg) (mm) cm?) Time (min) (%)

LSC-1 347.0146.34 3.7+0.018 0.40+0.12 3.540.067 3.45+0.05 98.40£1.0
LSC-2 351.8046.25 4.0+0.017 0.40+0.90 3.0£0.021 2.9610.04 97.7810.5
LSC-3 550.30+7.65 4.35+0.021 0.29+1.90 3.0£0.009 1.97+0.024 99.0+0.8

LSC-4 249.38+0.89 4.0£0.011 0.27+0.97 3.19+£0.011 4.72+0.061 98.8+1.2

LSC-5 269.80+8.52 4.15+0.006 0.360.07 3.90+0.006 4.41+0.11 98.6+0.56
LSC-6 276.80+4.02 4.25+0.019 0.34+0.21 3.21+0.024 3.93+0.07 101.4£1.9
LSC-7 345.1749.35 3.90+0.005 0.44+0.60 4.9+0.016 3.160.04 99.2+0.87
LSC-8 522.124+3.75 4.10£0.02 0.276+0.18 3.940.025 2.76+0.025 100.02+0.8
LSC-9 538.8045.25 4.20+0.017 0.089+0.97 5.0+0.29 2.29+0.09 96.34+0.7

*Data are expressed as mean + SD

bulk density, tapped density, Hausner’s ratio as well as
Carr’s index, were all established prior to compression
(Table 4) because these influences compressibility, tablet
porosity and dissolution. All of the metrics are within
acceptable limits, indicating that the liquisolid compact
system has good flow properties and compressibility.
The enhanced flowability can be attributed to higher
porosity as well as specific surface area of the excipients,
which allows liquid to penetrate into the pores of the
particle that ultimately increases the weight of individual
particle with improved flow characteristics. The carrier
material used for liquisolid system should have a porous
surface and high absorption properties. Because the
moisture content of carriers decreases the flowability of
powder, coating material is required to cover the surface
of the carrier material. Accordingly, the coating material

should be extremely fine and absorbent.””

Evaluation of Liquisolid Tablets

The post-compression parameters of liquisolid tablets
revealed that all tablets were white, flat, and free of
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physical defects. The pharmacotechnical qualities of
the produced tablets were satisfactory (Table 5). The
thickness of liquisolid tablets was between 3.7£ 0. 057
to 4.35 = 0.0 57mm while, the diameter was found to
be between 8 to 11 mm. The prepared liquisolid tablets
ware reported to have hardness ranging from 3%+ 0.009
to 510.29 kg/cm? that indicates that the liquisolid
tablets were hard enough to withstand packing and
shipping. Friability for the formulations was found to
be in the range of 0.27 £ 0.97% to 0.44% 0.6% which
indicated that the liquisolid tablets possessed good
mechanical strength. The weight variation test was
passed on all of the tablets because the variations were
less than 5%. The result of 7 witro disintegration time
for all formulations was reported to be in the range of
1.97 £ 0.024 to 4.72 £ 0.061mins. Since all the tablets
disintegrated in less than 15 min, all the formulations
passed the disintegration test.

According to USP, Glyburide tablets contain not less
than 90% and not more than 110% of the stated
amount of Glyburide. For all formulations from LSC-1
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Figure 1: In-vitro release profile of Glyburide from liquisolid
tablets from formulations LSC-1 to LSC-9.

to LSC-9, the drug content was found to be in the range
of 96.34 £ 0.7 to 101.4 + 1.9%. These results indicate
that the drug is uniformly mixed with the excipients.
According to USP, the content uniformity test was
passed by all formulations.

Dissolution Study

It was observed that #z-vitro dissolution study that all
the 9 formulations showed satisfactory drug release.
The results for formulations LSC-1 — LSC-9 at 60 min
were in the range of 70.76+1.7% — 94.23+£1%. Among
the 9 formulations, LSC-3 showed the highest release
of 94.23% 1% containing 100mg of Transcutol HP and
20:1 carrier: coating ratio, LSC-4 showed the lowest
drug release and contained 50mg of transcutol HP and
10:1 carrier: coating ratio. Hence, these results indicate
that high concentration of Transcutol HP and carrier:
coating ratio increases the dissolution rate. The zn-vitro
dissolution of formulation LSC-1 — LSC-9 is shown
in Figure 1. The compact wettability by the dissolution
media is another suggested mechanism for describing
the improved dissolution rate of the liquisolid compacts.
In liquisolid systems, the nonvolatile solvent increased
drug particle wettability by reducing interfacial tension
between the dissolving media and the tablet surface.”

ANOVA (Analysis of variance) for Disintegration
Time in Min (Y,), % CDR at 60 Min (Y,)

After Responses Y,, Y, are obtained experimentally,
(ANOVA) is Actual
values (experimental values) and predicted values are

analysis of wvariance done,

compared to evaluate the model and after complete
analysis, software generates optimal formula (predicted

S$240

B Care Do mg)

Figure 2: 3D Response surface graph showing effect of
independent factors on Disintegration time and B. 3D
Response surface graph showing effect of independent
factors on %CDR.

solutions) of factors with desired responses to give
optimized formulation.

Statistical Analysis of Response (Y,) Disintegration
Time in Min

The model has an F-value of 106.52, indicating that it
is significant. A, B, and A2 are important model terms.
The model terms are significant if the “probability
values > F’ 0.0500. The discrepancy between the
“Predicted R-Squared” of 0.9375 and the “Adjusted
R-Squared” of 0.9851 is less than 0.2. The signal-to-
noise ratio is calculated using “Adequate Precision.” It is
preferable to have a ratio of more than four.
Polynomial equation of response:

Y, 2.78-1.01*A-0.35%B-0.016*AB+0.56*A*+0.012*B*

Response Surface Plots in 3 Dimensional (3D), Y,:
Disintegration time in Min

Response surface can be visualized with the help of
surface plot. With the decrease in the amount of
Transcutol HP, there is a decrease in disintegration
time, whereas carrier: coating ratio has little effect on
disintegration time. The response surface plot for Y is
shown in Figure 2 (A).

Statistical Analysis of Response (Y,) % CDR at
60 Min

The model significance is indicated by the Model
F-value of 144.5. A, B, and A2 are important model
terms. The significance of the model terms is shown by
the “Probability values> F’ < 0.0500. The “Predicted
R-Squared” of 0.9383 and the “Adjusted R-Squared” of
0.9890 are in good agreement; the difference is <0.2.
The signal-to-noise ratio is calculated using “Adequate
Precision.” It is preferable to have a ratio of more than
four. Polynomial equation of response:

Y, 85.11+9.44¥A+2.68*B-0.012*AB-3.07*A*+0.71*B>
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Response Surface Plots in 3 Dimensional (3D), Y.:
Disintegration Time in Min

With an increase in the amount of transcutol HP, there
is an increase in % CDR at 60min, whereas carrier:
coating ratio has little effect on % CDR. The response
surface plot for Y, is shown in Figure 2 (B).

Optimization

The quadratic model fit’s regression analysis revealed
that disintegration time and % CDR were 97 %
associated with the components X,, X . For the
generation of optimal formula, a numerical optimization
technique by desirability function was adopted with
certain constraints on the response. The software
predicted one solution for independent variables X1,
X2 with desired responses Y, Y, based on optimization
findings, ANOVA (»p<0.05), and desirability = 1.
Optimized solutions for independent variables as well
as response variables are depicted in Table 6. Finally,
to demonstrate the validity of the evolved approach,
a checkpoint batch LSC-10 (optimal formulation) was
created using optimum values, and the working formula
of the optimized formulation is provided in Table 6.
Pre-compression parameters for optimised formulation
LSC-10, such as angle of repose, cart’s index, hausnet’s
ratio, and percent porosity, demonstrated that the
liquisolid system had good flow properties within
the passable limit. Post compression parameters
evaluated for optimized formulation LSC-10 thickness,
uniformity, hardness, weight variation, friability, and the
drug content were reported to be uniform and within
the permissible limit. The values are depicted in Table 6.
The software generated optimal formulation LSC-10
containing 98.165mg of Transcutol HP, 19.574:1 carrier:
coating ratio and showed experimental prominent
drug release of 93.19% 1.5 at 60 min with a shorter
disintegration time of 2.017£0.01 min.

Validation of Design

Comparison of Experimented Values (E) and
Predicted Values (P) For the Optimized Formulae

The experimented values were in close agreement with
the projected response, showing appropriate fitting
and validation of the formula created, according to the
results in Table 6.

Comparison of Optimized Formulation with Pure
Drug and Marketed Formulation

A comparative study for zn-vitro release profile of
optimized formulation LSC-10 with pure drug and
marketed product having the same strength of 5mg
Glyburide showed 93.19% 1.5 (LSC-10), 27.10% %0.63
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Table 6: Predicted solutions (optimized) by the
software: Factors and responses, Working formula,

Flow properties and Evaluation parameters of
optimized formulation LSC-10.

Predicted Solutions (Optimized) by The Software: Factors
and Responses

Factors Response
X, (mg) X, (mg) Y, (mins) Y,(%)
98.165 19.574:1 2.006 94.163

Working Formula for Optimized Formulation LSC-10

Formulation Ingredients

Quantities (mg)

Glyburide 5.0
Transcutol 98.165
Ca:Co (mg) 19.574:1

Avicel PH102 395.82

Aerosil 200 20.22

Flow Properties of The Optimized Liquisolid System (LSC-10)

Angle of repose (0) 31.8+1.03
Bulk density (g/cc) 0.274+0.02
Tapped density (g/cc) 0.322+0.011
Carr’s index (%) 15.62+2.79
Hausner’s ratio 1.18+0.045

Evaluation Parameters of Optimized Liquisolid Tablets

(LSC-10)
Weight variation (mg) 541+2.3
Diameter (mm) 111
Thickness (mm) 4.25+0.05
Friability (%) .31£0.253
Hardness (kg/cm?) 4+0.2
Disintegration Test (min) 2.017+0.01
Drug content (%) 99.0+0.5

*Data are expressed as mean £ SD (n=3)

- — LCs-10
| — Pure Drug

-
o
o

% Cumulative drug release
(44
=]
1

—— Marketed Formulation

Time (Mins)

Figure 3: Comparative studies between optimized formulation
LSC-10, pure drug and marketed formulation.

and 53.28% 10.48 drug release respectively at the end
of 60min. The optimized formulation shows a higher
% CDR than the pure and marketed product. The
comparative graph is shown in Figure 3.
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CONCLUSION

Two independent variables (factors) concentration of
Transcutol HP and carrier: coating ratio were selected
to optimize the response variables, i.e., disintegration
time (min), % CDR at 60 mins. The prepared liquisolid
system showed good flow properties. The prepared
liquisolid tablets have good mechanical strength,
according to the hardness and friability values. All
of the formulations’ weight variation, disintegration
time, and drug content were substantially within the
prescribed limits. The cumulative percent drug release
for formulations LSC-1 to LSC-9 was in the range of
70.76% to 94.23% at 60 min. A checkpoint batch is
created based on the optimization results to demonstrate
the validity of the evolved approach. Thus, it may be
concluded that the results demonstrate the feasibility
of the model in the development of an oral drug
delivery system for liquisolid compacts of Glyburide.
The experimented values were found to be closer to the
anticipated values, indicating that the model is valid and
reproducible. The optimized formulation LSC-10 was
compared with pure drug and marketed formulation
and showed better zz-vitro dissolution release study of
the drug. Hence, the liquisolid technique was discovered
to be a potential strategy for optimising the dissolution
profile and thereby increasing the drug’s solubility.
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ABBREVIATIONS

LSC: Liquisolid Compacts; PEG: Poly(ethylene glycol;
Conc: Concentration; CDR: Cumulative drug release;
%: Percentage; pg: Microgram; mg: Milligram; rpm:
Rotation per minute; DSC: Differential scanning
calorimetry; FTIR: Fourier transform infrared; hr:
Hour; A__: Maximum absorbance; nm: Nanometer; R%
Regression coefficient.
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SUMMARY

Diabetes mellitus (type Il) was chosen as a model drug as it is practically insoluble in water and low dissolution
rate, while high permeability. The aim of the study was to formulate and evaluates liquisolid compacts of
glyburide by using optimization technique.

The development and formulation of liquisolid tablets, Transcutol HP was used as the non-volatile solvent,
Avicel PH 102 as the carrier material and Aerosil 200 as the coating material.

Nine formulations LSC-1-LSC-9 were prepared and experimentally responses were obtained, the two responses
(Y,) disintegration time (Y,)% CDR at 60 min were subjected to one way ANOVA (statistical analysis) using
software Design-Expert for the construction of polynomial equation.

In addition, the formulations were evaluated using a variety of parameters, viz thickness uniformity, friability,
hardness, weight variation and the drug content and all were within the approvable limit. The formulations were
also subjected for in vitro dissolution study.

The software generated one solution for independent variables X,, X, with desired answers Y,, Y, using ANOVA
(p<0.05) and desirability = 1. To validate the model, optimized formulations LSC-10 was prepared using the
predicted solutions and evaluated.

LSC-10 was compared to both the pure medication and the commercial formulation. When comparing the
optimal formulation LSC-10 to the pure and commercialised formulation, it was discovered that the in-vitro
dissolution profile of the optimised formulation LSC-10 was higher.

Thus, the developed liquisolid technique was proven to be a potential technique for enhancing the dissolution
profile and thereby increasing the drug’s solubility.
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