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ABSTRACT

Sabutamolsulphate, a bronchodialatory drug for Asthma
is encapsulated by Eudragit RS 100 and Eudragit RL
100 of varying ratios (1:1, 3:1, 1:3) using Emulsion-
Solvent-Evaporation method., The experimental data
obtained from the in-vitro dissolution study have
been computed in the light of different kinetic
models like Zero Ordr, Higuchi Matrix, First Order,
Baker-Lonsdale. An extensive programming in BASIC is
performed to determine the co-relation coefficient
and slope for each of the functions. The diffusivity
rate constant (KBL) and diffusion coefficient (Da)
have been evaluated with the help of Baker-Lonsdale
Model.
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INTRODUCTION

Microencapsulation of drugs as well s their
diffusional release kinetics have been extensively
reported by various authors (1,2,3,4). But limited
information is available on computer simulation
release kinetics data. The prime objective of this
paper is to compute the drug release data, obtained
from the in-vitro dissolution studies, in the light
of different kinetic models according to the to the
method described by Bhaja et. al (5).

An extensive programming in BASIC(6) is performed to
compute the release data obtined from the
dissolution studies of different microcapsules
coated with varying Eudragit RS 100 and Eudragit RL
10 ratios (1:1, 3:1, 1:3) to fit the order of the
equations (Zero Order Mt=f(t); First Order log (Mo-
Mt)=f(t); Higuchi Matrix Mt=f@?)qnd Baker Lonsdale

3 [ 1-(1-M3)2/3] - Mt = f (t) where Mt is the amount

gf drug r%ﬁbuse at WEme t, M is the amount of drug

release at infinite time (&) and Mo is the initial
amount of drug in the microcapsules. The co-relation
coefficient analysis for linear relationship of the
above equations have been determined with the help
of computer program(6). The diffusion coefficient
(Da) and diffusivity rate constant (KBL) have been
evaluated with the help of Baker-Lonsdale Model when
the Matrix mechanism of release predominates over
Zero Order and First Order having better co-relation

coefficient for linearity.
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MATERIALS AND METHODS

Salbutamolsulphate (Donated by CIPLA, India Ltd).
Eudragit RS 100 Eudragit RL 100 (Donated by Rohm
Pharma, Germany). All other <chemicals are of
analytical grade produced in India by different
companies. Computer, WIPRO PC-XT (Wipro, India Ltd).

Preparation of Microcapsules

Microcapsules were prepared by solvent evaporation
method wusing 800 ml Heavy-Liquid-Paraffin as
external phase with 4 ml of Span 20 as emulsifier 1
gram of Eudragit RS 100 and 1 gm of Eudragit RL 100
was dissolved in 5 ml of methylene chloride and
0.175 gm of Aluminiumtristearate was added to it and
0.5 gm of salbutamolsulphate was dispered in the
polymeric solution. Then the drug-polymer dispersion
was added drop by drop into external phase and
stirred at 200 RPM. The temperature of the mix ture

was raised to 35°C and kept constant for 3 hours.
Then the microcapsules produced were filtered off

from the external phase and washed with normal
hexane. Then dried and separated into size fractions
using standard sieves.

The micromeritic properties of the microcapsules
such as density porosity average particle size were
determined and tabulated in the Table-1.

In-vitro Release Rate Study

The dissolutions of the microcapsules were carried
out at medium of pH 1.2 and pH 7.2 by modified flask
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method (7) and the drug release was estimated by
using the method of Singbal et. al (8). The data
obtained from the in-vitro dissolution studies were
computed in the light of different kinetic models.
The slope and co-relation coefficient of ech of the
funetional equations were obtained from the computer
out put and are tabulated in Tables 2, 3, and 4.

The diffusion <coefficient and diffusivity rate
constant were evaluated upto 50% of the drug release
with the help of Baker-Lonsdale Model and tabulated
in Tables 5and 6.

RESULTS AND DISSCUSSION

It is evident from the in-vitro dissoltuon profiles
that the release of the drug increases as the size
of the microcapsules decreases. The release of drug
increases as the amount of Eudragit RL 100 increases
in the polymeric coating material for both the pH-
values 1.2 and 7.2. This is due to the fact that
Eudragit RL 100 which contains more cataionic
centres than Eudragit RS 100 gives the microcapsules
membrane a more open structure (9). More over
Eudgragit RL 100 is strongly hydrophilic which
promotes the penetration of the aqueous buffers and
hence good leaching of the drug so due to strong
permeability and greater porosity of Eudragit RL 100
the release of the drug increases as the amount of
Eudragit RL 100 increases in the polymeric coating
materials. The release of the drug for a particular
size of the microcapsules is more controlled and
sustained at pH 7.2 than pH 1.2. This is due to the
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fact that salbutamilsulphate which is a salt of weak
base, the solubility of the drug decreases as the pH

of the medium increases (10), but the stability of
the drug decreases with increase of the pH of the
medium,

It is observed from the in-vitro release kinetic
study that the Higuchi-Matrix mechanism predominates
over First Order and Zero Order mechasnism having
better co-relation coefficient for linearity upto
fifty percent of drug release.

It is evident from the diffusional studies, with the
help of Baker-Lonsdale model, the diffusion
coefficient has a trend of increasing as the size of
the microcapsules increases, while the diffusivity
rate constant (KBL) increases as the size of the
microcapsule decreases. These results are in good
agreement with Vidmar et. al (11).
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