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ABSTRACT

Glipizide loaded ethyl cellulose microparticles prepared by emulsion solvent evaporation techmque were

evaluated for various physico-chemical properties viz. encapsulation efliciency, micromeritic properties hike particle
size, poured and tapped density, angle of repose, Carr’s index, Hausner’s ratio etc.; surface morphology, in-vitro
drug release pattern and in-vivo hypoglycemic activity. The selected microparticles were spherical, discrete, free
flowing and have very good entrapment efticiency (81 to 89%). Glipizide release from microparticles was slow,
gradual and was dependent on polymer to drug ratio. The formulations with drug to polymer ratio of 1:1 (GEC11)
and 2:1 (GEC21), released more than 75% at the end of 12 hours, with release extended up to 24 hours were
selected for in vivo studies m animal model using rabbit. /n vivo testing of GEC11 demonstrated significant
hypoglycemic effect for 12 hours, whereas GEC21 showed for 8 hours in normal rabbits; hence GECI11 is better
suitable for oral sustained release formulation.
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1. INTRODUCTION

Diabetes mellitus 1s a chronic metabolic disorder
characterized by hyperglycemia (high blood glucose
concentration) caused by insulin deficiency and 1t 1s often
combined with msulin resistance (Mutalik , 2006;
Arunachalam and Gunasekaran, 2002). Majority of
diabetic patients sufter from type 2, Non Insulin
Dependent Diabetes Mellitus (NIDDM).
Heterogeneous group ofpeople, predominantly adults
are affected by type 2 diabetes mellitus. (Davis and
Granner, 1996; Nolte and Karam, 2001 ).

Current management for type 2 diabetes
mellitus (NIDDM) involves frequent oral medications,
3 to 4 times a day, resulting i irregular control of the
glucose level. Compliance with frequent administration
of medication is often poor and can be improved with
once daily formulation and combination therapy (Roger
Gadsby, 2002). Convenient medication will improve
patient compliance and provide better diabetic
management. This can be achieved by sustamed release
drug delivery systems like microparticles.

Glipizide, a second generation sulphonyl urea,
1S an effective anti-diabetic drug and is typically
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prescribed to treat type 2 Diabetes Mellitus (Lebovitez,
1985; Groop , 1985; Zmeili, 1995; Schade , 1987).
Predominant mechanism of action of Glipizide appears
to be increasing the secretion of msulin from pancreas
i both normal and diabetic patients (Jackson and
Bressler, 1981; Greentield , 1982; Nelson , 1987).
Glipizide also acts by increasing endogenous insulin as
well as its peripheral effectiveness (Davis and Granner,
1996; Nolte and Karam, 2001). Its short biological half
life, 3.4 = 0.7 hours, necessitates that it has to be
admunistrated with doses 012.5 to 10 mg twice or thrice
daily (Foster and Plosker, 2000).

From the facts discussed m the previous section,
it 1s clear that development of controlled release dosage
form of Glipizide would be advantageous for the
management oftype 2 diabetes. There are several reports
that glycemic control and msulin sensitivity can be
improved by use of modified release Glipizide
formulations rather than conventional formulations of
Glipizide. (Sweetman, 2005; Leaf, 1999; Berelowitz,
1994). Time to time, researchers have formulated oral
controlled release products of Glipizide by various
techniques (Chowdary and Balatipura, 2003 Jayvadan ,
2005; Thombre , 1999; Chowdary and Rao, 2003;
Madhusudhan , 2009).

The microparticles require a polymeric substance
as coat material or carrier. A number of different
polymeric materials both biodegradable as well as non-
biodegradable have been investigated for preparation
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of microspheres. (Chowdary and Rao, 2003; Vyas and
Khar, 2004). Ethyl cellulose 1s anon toxic, biocompatible
and good film forming agent (Wade and Weller, 1994),
has been extensively used i macro- and micro- coating
since long time (Oya and Walters, 1981; Benita and
Donbrow, 1982; Chowdary , 2004) and hence has
been selected as coating polymer for the present study:.

Microparticulate delivery systems are used for
prolonged and controlled drug delivery, to improve
bioavailability, to enhance stability and to target a drug
to specific sites (Kondo, 1979; Gutcho, 1976; Barakat
and Ahmad, 2008). Microspheres can also offer
advantages like minimizing fluctuations of drug
concentration within therapeutic range, maintaining
steady state concentrations, reducing side effects and
thereby providing better and safer therapeutic
management by decreasing dosing frequency and
improving patient compliance. (Vyas and Khar, 2000;
Leung and Robinson, 1987; Davis and Illum, 1988;
Ritschel, 1989; Haznedar and Dortunc, 2004;
Esposito,1999). It offers greater eftectiveness, safety
and stability than conventional dosage forms
(Naha ,2008).

The objective of this study was to develop oral
sustamed release microparticles ot Glipizide using ethyl
cellulose as polymer to promote better management of
NIDDM patients by improving patient compliance. This
study describes the preparation and in-vitro & in-vivo
evaluation of Glipizide nicroparticles.

2. MATERIALSAND METHODS
2.1 Materials

Glipizide was obtamed as gift sample from
Micro Labs, Hosur, India. Ethyl cellulose (EC having
ethoxyl content 0£48-49.5 % by weight and viscosity
of 18 - 22 ¢ps) was obtamed from Loba Chemie Pvt
Ltd, Mumbai; dichloromethane AR, methanol AR,
acetonitrile HPLC, tween 80 were from Qualigens,
Mumbai; potassium dihydrogen orthophosphate,
sodium chloride and sodium hydroxide were received
from SD Fine Chemicals, Mumbai, India. All other
reagents used were of analytical grade.

2.2 Preparation of Microparticles

Five different formulations of Glipizide
microparticles with varying proportion of the polymer,
ethyl cellulose, were made (Table 1) by emulsion solvent
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evaporation technique: ethyl cellulose and Glipizide
were dissolved m dichloromethane, this solution was
dispersed in purified water containing 0.2% tween 80
and agitated at 1000 rpm by medium duty mechanical
stirrer (ROL 124, Remi Motors Ltd, Mumbai). Stirring
was continued for 1 hour. The Microparticles were
recovered by filtration, washed with distilled water, air
dried and stored in a desiccator contaming fused calcium
chloride as desiccant.
2.3. Evaluation of Glipizide Microparticles
2.3.1. Entrapment efficiency

Glipizide microparticles were dissolved in
acetonitrile and sodium hydroxide (0.1M) was added
to precipitate the ethyl cellulose, keeping Glipizide in
solution. (Madhusudhan , 2009). Then it was filtered
through 0.45 ym membrane filter to remove ethyl
cellulose and filtrate was used to estimate Glipizide
content after suitable dilutions using UV
spectrophotometer (Lambda 25, Perkin Elmer,
(Germany) at 276 nm.
Microencapsulation efficiency (E) was calculated using
the formula:
E = {practical drug content (Assay) / theoretical drug
content} x 100.
2.3.2. Drug release study

In vitro drug release from the Glipizide (USP
XXVI, 2003) microparticles was carried out in USP
Dissolution apparatus type I [ Tablet Dissolution Tester,
USP XVIII model, Electrolab, India] using 900 ml of
phosphate buffer (pH 7.4) mamtained at 37 £ 0.5°C
and 50 rpm. Microparticles, equivalent to 5 mg of
Glipizide, were used for the study. 10 ml of the sample
solution were withdrawn at predetermined time intervals
(viz.0.5,1,1.5,2,3,4,5,6,7,8,9,10,11, 12 and 24
hours). The samples were filtered through 0.45 um
membrane filter and analyzed in a UV-VIS
spectrophotometer at 276 nm. Every time the test sample
was withdrawn, it was replaced with an equal amount
of fresh dissolution medium, maimntained at 37°C.
2.3.3. Physical characterization of the
microparticles

Surface morphology of the prepared
microparticles was studied using scanning electron
microscope (JSM 5610 LV SEM, JEOL, Datam Ltd,
Tokyo, Japan). Samples were prepared on 10 x 10 mm
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