IAJPS 2023, 10 (02), 287-295 G.Ashashine et al ISSN 2349-7750

CODEN [USA]: IAJPBB ISSN : 2349-7750

INDO AMERICAN JOURNAL OF

PHARMACEUTICAL SCIENCES

UTICAL SCIENCES SJIF Impact Factor: 7.187
https://doi.org/10.5281/zenodo.7652219

Available online at: http://www.iajps.com Research Article

DESIGN AND DEVELOPMENT OF GLIBENCLAMIDE

LOADED MICROPARTICLES
G.Ashashine *1, V. Sai kishore 2
!Research Student, Department of Pharmaceutics, Bapatla college of Pharmacy, Bapatla-
522101,%Research Scholar, Department of Pharmaceutics, Bapatla college of Pharmacy,
Bapatla-522101.

Article Received: January 2023 Accepted: February 2023 Published: February 2023

Abstract:

Controlled release drug delivery systems are more preferred than the conventional drug delivery systems due to its
enhanced bioavailablity and patient compliance. Glibenclamide is a sulfonylurea used in the management of
diabetes mellitus.The aim of this study was the formulation and physicochemical characterization of Glibenclamide
by using polymers like chitosan and Arachis oil at different concentrations. microparticles were prepared by
Emulsification Crosslinking method by using chitosan as polymer and various concentrations of Trypolyphosphate
(10-25mg/ml) in aqueous solution as cross linking agent. The polymeric systems obtained were characterized in
terms of particle size and morphology,IR spectroscopy, entrapment efficiencyand drug loading, Swelling degree, the
release of active substances from the chitosan matrix and the other micromeritic studies like Carr’s index,
Hausner’s ratio, and angle of repose.It was observed from the invitro release studies, formulations F7and F8
showed sustained drug release for desired time of 12h and the drug release from microparticles follow non-Fickian
diffusion mechanism.

Key words: Glibenclamide, Chitosan, Emulsification Crosslinking method, Tripolyphosphate
Corresponding author:

G.Ashashine,

Department of Pharmaceutics,

Bapatla college of pharmacy,

Bapatla, Guntur (dt),

Andhra Pradesh-522101.

Please cite this article in press G.Ashashine et al, Design And Development Of Glibenclamide Loaded Microparticles., Indo Am.
J. P. Sci, 2023; 10 (02).



https://doi.org/10.5281/zenodo.7652219
http://www.iajps.com/

IAJPS 2023, 10 (02), 287-295

INTRODUCTION:

Antidiabetic drugs have always been in the forefront
of research because the diabetes disorders are on an
increase globally due to the complicated life styles of
humanbeings . Now a day’s millions of people are
suffering from with diabetes specially the Type-2,
which are not dependent on insulin production
.Treatment for Type-2 diabetes is a long term therapy
where noncompliance is high!. Hence prolonged
release dosage forms are required for quality health
care. The diabetic condition requires the continuous
availability of antidiabetic drugs in the systemic
circulation. Extensive work is being taken up not
only to develop newer more specific molecules for
type-2 diabetes but also develop proper delivery
system to maintain the activity of the drug over a
prolong period of time so the proper compliance of
taking the drugs regularly 2. The principal aim of the
investigation  undertaken is to develop a
microparticulate drug delivery systems for non-
insulin dependent type-2 diabetes mellitus drug such
as Glibenclamide .

Glibenclamide, a second generation sulphonylurea is
an oral hypoglycaemic agent used in the management
of type Il diabetes. Its biological haif life is 4-6hrs.
Due to its low biological half lives (5 hrs), it requires
frequent administration 34To reduce the dosing
frequency and to improve patient compliance
prolonged release dosage forms are required. Hence,
there is a scope for continued interest and need for
developing controlled release formulations. In the
present investigation glibenclamide loaded chitosan
microparticles  were prepared by emulsification
crosslinking Crosslinking and lonotropic Glation
with an objective of developing microparticles for
oral controlled release .
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MATERIALS AND METHODS:

Materials:

Glibenclamide was obtained as gift sample from
Orchid Pharma Ltd, Chennai. Sodium alginates
(Loba chem Pvt. Ltd. Mumbai, India), chitosan
(yarrow chem. Pvt.Itd), Calcium chloride (Loba chem
Pvt. Ltd. Mumbai, India).

Preparation of microparticles:

150mgof Glibenclamide was added into 50mlof
2%acetic acid solution containing 750mgofchitosan
with magnetic stirrer toform water phase. 250ml of
liquid paraffin and 2.5 ml of Span-80 were mixed by
stirring at room temperature to form oil phase.Then
total of 50ml water phase was dripped into above oil
phase at a speed of 40-60 drops per minute. The
mixture was emulsified at 1500rpm stirring speed
until stable emulsion formed. To crosslink and
separate the microparticles 20 ml of  various
concentrations of Trypolyphosphate(10-25mg/ml) in
aqueous solution was added to the system. This was
done by slowly adding with a micropipette. The
stirring was continued for about 1hr. The preparation
was then centrifuged at 2000 rpm and then the
supernatant was decanted.The microparticles at the
bottom was collected and washed with the petroleum
ether. Then the washed microparticles were air dried
and stored in desiccators. [5-6]

Characterization of microparticles:

Size Distribution and Size Analysis ’:

For size distribution analysis, 250 mg of the
microcparticles of different sizes in a batch were
separated by sieving, using a range of standard
sieves. The amounts retained on different sieves were
weighed. The mean particle size of the microcapsules
was calculated by the formula.

zr MeanParticle5izeof the Fraction® WeightFraction|

MeanParticleSize

Evaluation of Flow Properties:The flow properties
of different microcparticleswere studied by
measuring the angle of repose employing open tube
method (2.3 c¢cm diameter) method. The angle of
repose was calculated by using the following formula

[7]1.

h 2 h
Tana=—ora=Tan" —
r r
Where h = height of the pile,cm  r = radius of the
base of the pile, cm

> | Weight Fraction|

Bulk Density: [7] The bulk density was determined
by measuring the volume occupied by the pre
weighed microcparticles. It was calculated with the
formulae.

Bulk density = Mass of microparti cles

bulk VVolume

Tapped Density:’Accurately weighed 10 g of the
beads and transferred in to 25 ml measuring cylinder.
It was subjected to tapping for 3 times and the
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volume occupied by the beads was noted. Tapped
Density is estimated by using the following formula®.

Tapped Desity Weight of the microparti cles
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Bulk volum e o microparti cles

Carr’s Index:'The percentage of compressibility of
microspheres  was  determined by  Carr’s
compressibility index.

Carr'sindex (%) = = d density
apped dens

Hausner Ratio:” Hausner ratio of microcparticles
determined by comparing the tapped density to the

bulk density using the formulae.
. Tapped densi
Hausner ratio = PP - fty
Bulk density

Wall Thickness:Wall thickness of microcparticles
was determined by the method of Luu et al using the
equation®.

Where h is the wall thickness

_ r(-p)d1
~ 3[pd2+@1- p)di]

I' is the arithmetic mean radius of the
microparticles

di is the density of the core material

d2 is the density of the coat material

p is the proportion of the medicament in the
microparticles

Estimation of drug content of Glibenclamide
microparticles: Accurately 100 mg microparticles
were weighed and transferred in to a mortar.
Powdered and dissolved in 100 ml of pH 7.4
phosphate buffer, suitably diluted the absorbance of
the resulting solution was measured at 228 nm®.

Entrapment  Efficiency of  Glibenclamide
microcparticles: Entrapment  efficiency’®  was
calculated using the formula.

Tapped density - Bulk density y
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the employed core:coat ratio in the formulation of
microcparticles.

Drug Release Studies of Glibenclamide
microparticles: Release of Glibenclamide from the
microcparticles, was studied in phosphate buffer of
pH 7.4 (900 ml) using Eight Station Dissolution Rate
Test Apparatus (M/s. Electrolab) with a paddle stirrer
at 100 rpm!* and at 37 °C £+ 0.5 °C. A sample of
microcparticle (equivalent to 5 mg of Glibenclamide
was used in each test. Samples were withdrawn

ough a filter (0.45) at different time intervals and
were assayed at 229 nm for Glibenclamide using
Shimadzu double beam UV spectrophotometer. The
drug release experiments were conducted in
triplicate.

SEM Analysis: The samples for the SEM analysis
were prepared by sprinkling the microparticles on
one side of the double adhesive stub'?. The stub was
then coated with fine gold dust. The microparticles
were then observed with the scanning electron
microscope (Leica Electron Optics, Cambridge,
USA) at 10kv.

IR spectral studies: The IR Spectra for the
formulation, pure drugs and excipients were recorded
on JASCO FT-Infra Red Spectrophotometer using
KBr pellet technique®® (1:100) at the resolution rate
of 4 cm™. Spectrum was integrated in transmittance
mode at the wave number range 380 to 4368 cm™,

RESULTS AND DISCUSSIONS:

The microparticles were prepared by Emulsification
Crosslinking method by using chitosan as polymer
and various concentrations of Trypolyphosphate (10-
25mg/ml) in aqueous solution as cross linking
agent.The method employed gave discrete, spherical,
non-sticky and free flowing microparticles. As
aggregates these microparticles were also non-sticky
and free flowing. The formation of a stable emulsion
in the early stages is important if discrete
microparticles are to be isolated. An optimal
concentration of emulsifier is required to produce the
finest stable dispersion. Below optimal concentration
the dispersed globules/droplets tend to fuse and
produce larger globules because of insufficient
lowering in interfacial tension, while above the
optimal concentration no significant decrease in

Entrapment efficiency =

Estimated percent drug content was determined from
the analysis of 100 mg microcparticles. And the
theoretical percent drug content was calculated from

Estimated percent drug Corﬁel‘ticl%ﬂﬁois observed, because a high amount of
Theoretica | percent drug corj’[EHF' !

agent increases the viscosity of the
Ispersion medium. The optimal concentration of
span 80 was found to be 1 %. Microscopic
examination of the formulations revealed that the
microparticles were spherical and appeared as
aggregates or discrete particles. The particle size of
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the microparticles ranged between 153.26 and 189.56
um. All formulations had a narrow particle size
distribution.The mean particle size of microparticles
was influenced by the concentrations of
Trypolyphosphate used and its proportion in the
formulation. The mean size increased with increasing
concentrations of Trypolyphosphate. It would appear
that increasing concentrations of Trypolyphosphate
produced a significant increase in viscosity of the
internal phase, thus leading to an increase of
emulsion droplet size and finally a higher
microparticle size.

These microparticles were characterized for size
analysis, flow properties, % Drug Content, %
Encapsulation Efficiency. The results are given in
Table 2. .All the formulations offered good flow
property. The technique also showed good
entrapment efficiency. The microparticles were
subjected to In-vitro release studies by employing 7.4
pH phosphate buffer and the data was shown in Table
5.3 and Figure 5.1. When the amount of drug release
values were plotted against time straight lines were
obtained in all the cases indicating that the rate of
drug release from these microparticles followed zero
order kinetics Figure 5.2. To ascertain the mechanism
of drug release from various microcapsules plot of
log %Released vs log time (peppas plots) were
drawn. The plots were found to be linear (Figure5.3)
with all microparticles. Release Kinetics of
Glibenclamide microparticles were shown in Table
5.4. The exponential coefficient(n) values were
found to be in between 1.0591 to 1.1032 indicating
supercase —Il transport diffusion  mechanisam.
These results indicated that the release rate was found
to decrease with increase in concentration of coating
material applied. The wall thickness of microparticles
was found to be increased with the increase in
concentration of coating material applied. There
exists a good correlation ship in between wall
thickness and release rate constant Figure 5.

REFERENCE:

1. Groop L, Wahlin BE, Totterman KJ, Melander
A, Tolppanen EM, Fyhrqvist F, et al.
Pharmacokinetics and metabolic effects of
glibenclamide and glipizide in type 2 diabetes.
Eur J Clin Pharmacol 1985; 28: 697-704.

2. Wei H, Lobenberg R. Bio relevant dissolution
media as a predictive tool for glyburide: a class
Il drug. Eur J Pharm Sci 2006; 19: 45-52.

3. Philip AK, Srivastava M, Pathak K.
Buccoadhesive gels of glibenclamide: a means

G.Ashashine et al

10.

11.

12.

13.

ISSN 2349-7750

for achieving enhanced bioavailability. Drug
Deliv. 2009; 16: 405-415.

JharanaMallick , DebashritaSahoo, Sowjanya
Kumar Reddy R, Sunil Kumar padhy
DebadattaAcharya.  Invitro-Invivo  Design,
Development and Evaluation of Sustained
Release Glibenclamide Microspheres by lon
Gelation Technique. Int j pharm and chem
sci.2013; 2(3): 1240-1245.

RaghavendraRao N. G, UpendraKulkarni.
Preparation and Characterization of
lonotropicCross-Linked Chitosan Microparticles
for Controlled Release of Aceclofenac.
International Journal of Pharmaceutical Sciences
and Drug Research 2010; 2(2): 107-111.

Sai  KishoreV,Nagasen D, TejeswararaoB,
Santhosh KumarA. Formulation and Evaluation
of Atenolol Nasal Mucoadhesive Microspheres.
Inventi Rapid: NDDS, 2014;(2):1-7.

Amal H. El-Kamel,Doaea H. Al-Shora,Yousry
M. El-Sayed. Formulation and
pharmacodynamic  evaluation of captopril
sustained release microparticles. Journal of
Microencapsulation, 2006, 23(4) : 389-404.
Shujaat Ali  Khan, Mahmood Ahmad,
GhulamMurtaza. Formulation of Nimesulide
Floating  MicroparticlesUsing  Low-viscosity
Hydroxypropyl Methylcellulose. Tropical
Journal of Pharmaceutical Research June 2010; 9
(3): 293-299.

Kumar R, Gupta R.B, Betageri G.V.
Formulation,characterization, and in vitro release
of glyburidefrom proliposomal beads. Drug
Delivery. 2001; 8:25-27.

Dora C P, Singh S K, Kumar S, Datusalia A K,
Deep A. Development and Characterization of
nanoparticles of glibenclamide by solvent
displacement method.
ActaPoloniaePharmaceutica and Drug Research.
2010; 67: 283-290.

ChalkJ.B., Patterson M., Smith M.T.,
EadieM.J.Correlations  between in  vitro
dissolution, in vivo bioavailability and
hypoglycaemic effect of oral glibenclamide. Eur
J ClinPharmacol.1986;31:177-82.

Dixit M,.Kini A G., KulkarniP.K.Preparation
and characterization of microparticles of
piroxicam by spray drying and spray chilling
methods.Res Pharm Sci. 2010 ; 5(2): 89-97.
Yamada.T., Onishi. H., Machida. Y., Sustained
release ketoprofenmicroparticles with
ethylcellulose and carboxymethylethylcellulose
Journal of Controlled Release. 2001; 75 : 271-
282.




IAJPS 2023, 10 (02), 287-295 G.Ashashine et al ISSN 2349-7750

Table 1: List of Glibenclamide Microparticles Prepared

Emulsification Crosslinking
method
. Chitosan concentration (% | TPP concentration (%
Formulation / /
Code wiv) .W.V)
(polymer) (crosslinking agent)
F-1 1.5 1
F-2 15 15
F-3 15 2
F-4 15 2.5
Table.2: Physical Properties of Glibenclamide microparticles Prepared by Emulsification Crosslinking
method
Angle Bulk Aver_age % %
. . Tapped Carr’s Hausner’s | Particle .
Formulation of Density . . . Drug | Encapsulation
3 density Index Ratio Size e
repose (g/cm?) (um) Content Efficiency
0.350+0.013 | 0.408+0.011 | 14.21+0.022 | 1.161+0.014
153.26
F-1 26.37 12.86 94.34
0.320+0.022 | 0.370+0.009 | 11.89+0.009 | 1.134+0.017
164.32
F-2 25.65 11.83 94.67
0.319+0.005 | 0.362+0.021 | 11.87+0.017 | 1.130+0.024
178.37
F-3 22.76 11.11 96.42
0.276+0.014 | 0.314+0.013 | 12.10+0.024 | 1.137+0.012
189.56
F-4 21.13 10.40 97.16

T
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Figure 1: Release Profiles of Glibenclamide microparticles Prepared by Emulsification Crosslinking
method
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Figure 2: Zero Order Plots of Glibenclamide microparticles Prepared by Emulsification Crosslinking
method
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Figure 3: Peppas Plots of Glibenclamide microparticles Prepared by Emulsification Crosslinking method
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Figure 4: Correlation ship between Wall Thickness and Release Rate Constant of Glibenclamide
microparticles Prepared by Emulsification Crosslinking method
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Table 3: Release Kinetics of Glibenclamide microparticles Prepared by Emulsification Crosslinking method

. . 2 Release
o rmulation Correlation Coefficient Values (R?) Rate Wall )
Constant | tsos | teoe | Thickness
code value
. - (mg/hr) (Hm)

Zero First | Higuchi | Peppas Ko

Order | Order | Model | Model
F-1 0.9992 | 0.7949 | 0.9128 | 0.9998 0.55 4.6 8.2 28.37 1.0591
F-2 0.9990 | 0.8165 | 0.9135 | 0.9993 0.48 5.1 9.2 3713 1.1013
F-3 0.9974 | 0.7757 | 0.9031 | 0.9994 0.44 5.9 10.6 48.26 1.0791
F-4 0.9980 | 0.6792 | 0.9034 | 0.9988 0.41 6.2 11.1 58.43 1.1032
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