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ABSTRACT

A lipid carrier system for oral hypoglycaemic agent glibenclamide comprising of two lipid components chosen from
classes of different polarity wherein one of the lipid components is amphiphatic, bilayer forming and the other is
non polar. Discrete lipid particles were formed spontaneously when introduced into aqueous medium without any
physical or chemical treatment or initiation. The spherical lipid bilayers thus formed in vivo are referred to as
biosomes and the lipid matrix is referred to as biosome forming matrix.

Key words. Biosomes; Biosome Forming Matrix; Biosomes; SteAfgohol; Soya Lecithin.

INTRODUCTION

Glibenclamide (GLIB) is an oral hypoglycemic ageiitthe sulfonyl urea group that is frequently prdssd for
treatment of non-insulin dependent diabetes msliftlj. It is a low dose, poorly soluble drug witloggible
dissolution rate-limited bioavailability [2, 3]. 8eral techniques have been reported to enhancgigkelution rate
of GLIB. These include comelt dispersion in polydtime glycol (PEG) 6000 and/or 4000 [4], sorbitoldéor
mannitol [5], coprecipitate formation with polyviipyrrolidone (PVP) or poloxamer [6] and lyophilizat [7]. All
these techniques have their own advantages andvdistages.

Liposomes shall be beneficial when particularlyoatsted with oral hypoglycaemic agents like glidandde as
one of the components is soya lecithin which hamua advantages in diabetes and its associatatl disarders
like hyperlipidemia and hypercholesterolemia.

Several studies [8-10] have indicated that the athtnation of soybean lecithin/ phosphatidylcholieeanimals
with experimentally induced hypercholesterolemiardases the level of plasma LDL-cholesterol andeges that
of HDL-cholesterol when compared to a similar syppf polyunsaturated fatty acid. It has been regubrthat
polyunsaturated soybean phospholipids induce a ifisignt reduction in plasma cholesterol levels in
hypercholesterolemic patients [11-14], but theyug®wno change in normolipidemic subjects [15, 16].

In another study, soya lecithin has been foundaeehno significant hypocholesterolemic effect oruse lipid
profile in humans [17, 18].

Soya lecithin contains choline which was found te bseful in prevention and treatment of neuroldgica
complications associated with diabetes [19].

Due to the specific demand in terms of physicapprtes of the drug molecule in order to form staljposome
structures, only a limited number of drug candiddtave been shown to be applicable in liposomesddin Vitro.
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Also the current well known liposome technology wehéhe systems are preparedVitro before administration,
suffers from disadvantages that the systems amd gustable and factors such as temperature or ogmstituents
present in the formulation may dramatically chattye nature of liposomes by irreversibly damaging biayers.
Further, cholesterol, another component of liposnwehich is not good for health in patients asdediawith

cardiovascular diseases, is replaced by other olar fipids.

It is envisaged that the above mentioned need$eamet through by a biosome (Liposomes to be formete

body) forming matrix (BFM) system [20-25]. Thesestgms are easy to manufacture and scale-up withmuin

process and formulation variables. The lipids usedhe BFM consist of a mixture of lipid classésracterized by
different polarities. Polar lipids such as phospsids and non polar lipids such as mono-, di- aindglycerides
with long chain fatty acids or long chain fatty @hols are the main components.

In the present study, stearyl alcohol was investiyas non polar components of biosome formingiogstrand the
In Vitro dissolution rates of the prepared biosome formiragrix systems were compared with that of pure drug

MATERIALSAND METHODS

Materials

Glibenclamide was a gift sample from Sun Pharmacaluindustries Limited, Silvassa, India. Soya tleiti and
tween 80 were procured from Himedia, Mumbai, In@Bearyl alcohol and stearic acid were from Cerinalg
House, New Delhi. All other chemicals used werégAR grade.

Formulation composition
The soya lecithin and stearyl alcohol ratio wasedafrom 1:1, 1:1.5 and 1:2 fixing the amount ofdem 80 and
glibenclamide at 0.5% and 1% of total formulati@mponent. The formulation composition is shown @ble 1.

Table 1. Formulation composition of BFM of glibenclamide

Formulation L S L:S T Glibenclamide*
Code (mg) (mg) | Ratio | (mg) (mg)
B13 2462.5| 2462.5 1:1 25 50
B14 1970 2955 1:1.5 25 50
B15 1641.7| 3283.3 1:2 25 50

Where L = Soya lecithin and S= stearyl alcohol T = Tween 80
T and Glibenclamide were fixed at 0.5% and 1% of total formulation content (L+ S+ T+ Glibenclamide)

Preparation of formulations

The accurately weighed polar and non polar compsnea. soya lecithin and stearyl alcohol respetyiwere
gently stirred at 60C + 10°C for about 4-7 hours (till homogenization of theottypes of lipids occurs). Then
accurately weighed amount of the drug was addeldtoand the stirring was continued for anotherrtadihe same
temperature [20-25].

Characterization of the formulations

Appearance

The formulations equivalent to their unit dose welispersed by gentle stirring in phosphate buffér7p4 and kept
aside for 5 minutes. The resulting dispersions vedrgerved visually as well as under light microgcap40X and
100X magnifications and images were acquired (Eidyy.

B13 (a) B13 (b)

Figurel: Optical micrographs of variousformulations (a) 40X magnification (b) 100X magnification
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Particle size distribution

Particle size distribution is an important factor €éirug release in such formulations. It has béenva that the drug
release is more uniform when the particle sizeritistion is uniform [26]. The selected formulatioeguivalent to
their unit dose were dispersed by gentle stirrm@00 ml water and kept aside. The particle sis&itution of the
In Vitro formed biosomes was determined by zeta sizer afteinutes and after 120 minutes.

Estimation of drug content

For estimation of total drug content, a known aataimweight equivalent to 10 mg of the drug wasdiemed to a
volumetric flask of 100 ml capacity. The formulatizwvas lysed with 50 ml ethanol by sonication fomiisiutes and
the volume was made up upto the mark with the ssapheent. The resulting solution was suitably ditutsith
phosphate buffer pH 7.4 and analyzed by the apjatepmethod as per our previously developed me2dp

In vitro release studies

The primary objective of the formulation design wasrelease the drug with enhanced dissolutionilprofhe
esophageal transit time is 5-15 seconds dependingpsture and swallowing difficulties. Mean gastésidence
time is dependent on the size of the formulationwdrether or not the formulations are taken with Imea
Multiparticulate dosage forms empty more slowlys@the gastric emptying depends on the caloriflaevaf food
and dosage form. More the calorific value, slowdl be the gastric emptying [28]. Our formulationlibe in the
particulate form after entering into the aqueouslioma. So gastric emptying will be delayed from natm@mptying
by about 1-1.5 hours emptying in about 3-3.5 holing small intestinal transit time is 3.5-4.5 hours

The drug, glibenclamide, is reported to be absoftmd the small intestine [29]. So the releasehis tirug must be
completed within a total of 6.5-8 hours (a totabef5 sesonds, 3-3.5 hours and 3.5-4.5 hours Gphegyeal, gastric
and small intestine transit time respectively).tker, it was found that the developed formulatidashot release the
drugs in the gastric environment, so the releasaldbe completed within 3.5-4.5 hours.

Phosphate buffer pH 7.5 (900 ml), as recommended)®k dissolution media database for immediate selea
delivery systems of glibenclamide was used [30].

The In Vitro dissolution studies were carried out in paddleetySP dissolution rate test apparatus (Type 150at
rpom and 37+FC. 5 mg GLIB or an accurate weight of the formuatequivalent to 5 mg GLIB was transferred to
the dissolution vessel containing 900 ml dissolutisedium and the dissolution was carried out. Tdrapes were
withdrawn from the dissolution vessel at regulandiintervals and analyzed as per the method destchly our
previously described method [27] as the effecturbidity, present in the dissolution samples, wampletely
eliminated through this method and there was nd teseparate the turbidity before analysis.

RESULTSAND DISCUSSION

Appearance
The optical micrographs of the biosomes formed fribi formulation B13, when introduced into the ampse
medium, are shown in Figure 1.

It was observed that the biosome forming matriceméd the biosomes spontaneously when introdudedtlie
aqueous medium. It was clear from the optical ngaphs of the formulations that clear, distincttighes were
formed from all the prepared batches i.e. B13, 8dd B15.

Particle size distribution

It was observed that on keeping the amount of dndyother factors constant, the particle size waeased with
increase in amount of stearyl alcohol. Howeveriglarsize distribution was uniform with all soyaihin: stearyl
alcohol ratios used i.e. 1:1, 1:1.5 and 1:2.

Increase in particle size was observed with timemwparticle size was compared at 5 minutes andniigQtes,
however, no effect of time was observed on partize distribution. The results of particle sizstdbution are
given in Table 2.

Drug content

The total glibenclamide content found in the vasigmepared formulations is given in Table 2. It whserved that
the drug content in the prepared formulations veamd in the range between 96.47%+0.70%-98.80+0.W26h
is in the specified limits of 85%-115%.
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Table 2. Drug content and particle size distribution of biosomes

. Particle size [Diameter in nm (% Distribution)] when in contact with aqueous medium after
Formulation code | % drug content - -
5 Minutes 120 Minutes
B13 98.80+0.72 52.95 (100) 55.83 (89.5) and 761865)
B14 97.00+0.60 89.5 (79.6) and 97.64 (20.4) 998760band 88.3 (41.4)
B15 96.47+0.70 123.87 (96.8) and 96.24 (3.2) 12708)

In vitro release studies
Theln Vitro release patterns of the formulations and the drug are compared in the Figure 2.
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Figure 2: In vitro dissolution profile of plain glibenclamide and from the prepared formulations

It had been found that where the pure glibenclamids released up to 21+0.97% in 120 minutes, kpamed
formulations with polar:non polar lipid ratio 1:1;1.5 and 1:2 released only up to 30.87+1.76%,321.20% and
15.16+1.45% respectively in two hours (Figure 3).
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Figure 3: Effect of soya lecithin:stearyl alcohol ratio on In Vitro release of glibenclamide

Where 21+0.97% glibenclamide was released fromphé drug in 120 minutes, 30.87+£1.76% glibenclaenid
release during the same period from B13 indicaked the dissolution of the drug was improved withsbme
forming matrices of soya lecithin and stearyl atwlah 1:1 ratio. A further increase in the steaaldohol content by
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1.5 times of soya lecithin (Formulation B14) leadlislecrease in the release i.e. up to 21.93+1.20820 minutes.
The release in 120 minutes was even lower thanfitiat plain drug (21+0.97%) when stearyl alcohohtemt was
further increased by 2 times that of soya lecithiB15 (15.16+1.45%). This is probably due to tnorease of non
polar content in the formulation to dissolve in #gueous medium.

CONCLUSION

The biosome forming matrices were successfully gmeg from soya lecitin and stearyl alcohol as palad non
polar lipid component respectively in the ratio,1111.5 and 1:2. The biosomes of uniform size speetive of the
soya lecithin:stearyl alcohol ratio used, were fedmspontaneously from the formulations when theyewe
introduced to aqueous medium. TheVitro release was found to be dependent on soya lesitbaryl alcohol
ratio. On increasing the stearyl alcohol i.e. notapcontent in the formulation, the release wakiced and even
lesser than that from plain drug on further inciegishe stearyl alcohol content.
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