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ABSTRACT

This study was conducted for the purpose of better understanding of the basic
drug release mechanism from the compressed polymeric matrices. This understanding
is important for the development of a sustained release dosage form in the form of
direct compressed matrix tablets which-are simple and cost effective in production.

Propranolol hydroclﬂori&c was used as a model drug and different types of
Eudragit ie., Eudragit S-100, 1-100, RS-100, RL-100, RSPM and RLPM were used as
matrix material. The factors studied included the effect of compression force, method
of matrix preparation, type of polymers used, drug loading, type of additive and
additive loading,.

The results show that six ton compression force was most suitable for the
preparation of physically mixed compressed matrices. Comparison of drug released
from different matrices prepared by physical mix method, solid dispersion-1 method
(drug dispersed in the solvent) and solid dispersion -2 method (drug dissolved in the
solvent) indicated that matrices prepared by solid dispersion-2 method produced the
most sustained drug release followed by physical mix method and solid dispersion-1
method.




vi

Different types of polymers produced different drug releasing properties due to
different water solubility and permeability. The rate of drug release from cach type of
Eudragit by physical mix method was in the order of S-100 <1.-100 < RSPM <RLPM
< RS-100 < RL-100. Whereas for solid dispersion-1 method the rate of release
followed RS-100 < RSPM < RL-100 < S-100 < RLPM and ‘for solid dispersion-2
method was S$-100 < 1L-100 < RS-100 < RSPM < RL-100 < RLPM. Propranolol
hydrochloride in combination with Eudragit $-100 (1:1), produced the most delayed
drug release by both physical mix and solid dispersion-2 techniques.

The effect of drug loading on its release ratec was studied at a drug loading of
35, 40, 45, 50 and 55 %w/w for the physical mix technique; 35, 40, 45, 50 and 60 %
w/w for solid dispersion-2 technique. The drug release rate increased linearly with
increase in the drug loading. A linear relationship of y=-2.009+0.068x, with = 0.953
at 180 min and y=-1.895+0.072x, with I* = 0.925 at 420 min was calculated by lincar
regression analysis for the physical mix method. Similarly, for solid dispersion-2
method, y=-0.472+0.030%, with *=0.833 at 240 min and y=-0.281+0.030x, with
1*=0.825 at 420 min was obtained.

Kinetic modeling indicated that drug released from physically mixed
compressed matrices mainly followed Higuchi kinetic model. Most of the cases of solid
dispersion-2 method also followed Higuchi kinetic. These indicated that the release
mechanism was mainly controlled by diffusion.

Additives such as ethylcellulose (11.3, 22.5 and 33.7 %w/w) and sodium
- chloride (15, 25 and 35 %w/w) was added to the formulation as a2 model to study the
modulation of the drug release rates. Ethylcellulose loading decreased the drug release
rate with increased additive loading by a linear relationship of y=1.328-0.006%, with
*=0.904 at 180 min and y=1.640-0.006x, with *= 0.898 at 420 min. Whereas the
addition of sodium chloride showed increase in the rate of drug release by a linear
function of y=0.067+0.032%, with =0.999 at 240 min and y=0.039+0.124%, with
*=0.985 at 420 min.

In conclusion, this study shows that several factors such as compression force,

type of polymers, method of matrix preparation, drug and additive loading may affect




the release of the drug. Therefore the development of sustained release dosage forms
require the study of these factors in detail to develop a product with the desired
releasing charactesistics.
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