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ABSTRACT

This study examines the sustained release behaviour of both water-soluble (acetammophen, caffeine,
theophylline and salicylic acid) and water insoluble (indomethacin) drugs from Caesalpinia pulcherrima seed Gum
1solated from Caesalpinia pulcherrima kernel powder. It further mvestigates the effect of mcorporation of diluents
like microcrystallme cellulose and lactose on release of caffene and partial cross-linking of the gum(polysaccharide)
on release of acetaminophen. Applying exponential equation, the mechanism ofrelease of soluble drugs was found
to be anomalous. The msoluble drug showed near case 11 or zero order release mechanism. The rate ofrelease was
i the decreasing order of caffemne, acetammophen, theophylline, salicylic acid and indomethacin. An increase in
release kinetics of drug was observed on blending with diluents. However, the rate of release varied with type and
amount of blend in the matrix. The mechamism of release due to eftect ot diluents was found to be anomalous. The
rate of release of drug decreased on partial cross-linking and the mechanism of release was found to be super

case 1l.
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1.INTRODUCTION

Hydrophilic matrices are an interesting option
when developing an oral sustamed-release formulation.
They can be used for controlled release of both water-
soluble and water-msoluble drugs. The release behaviour
of drugs varies with the nature of the matrix and 1t 1s the
complex mteraction of swelling, diffusion and erosion
process(Colombo,1995). Release of drugs from such
matrices can be controlled through their physical
properties, the correct choice of gelling agent and setting
up the conditions for fabrication(Vazquez, 1992). Among
hydrophilic polymers, polysaccharides are the choice
material due to their nontoxicity and acceptance by
regulating authorities(Bonteroni, 1993 ). Polysaccharides
like cellulose ethers(Ford JL,1987), xanthan
ogum(Talukdar,1993), scleroglucan(Risk,1994), locust
bean gum(Sujja-areevath,1996) and guar
gum(Khullar,1998) are some of the natural
polysaccharide which has been evaluated n hydrophilic
matrix for drug delivery system. Although Caesalpinia
pulcherrima seed polysaccharide (CPSP) 1s used as
ingredient m food material and in pharmaceuticals has
not been evaluated as hydrophilic drug delivery system.
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CPSP 1s a galactoxyloglucan 1solated from seed kernel
of Caesalpinia pulcherrima. 1t possesses properties like
high wviscosity, broad pH tolerance and
adhesivity(Rao,1946). This led to its application as
stabilizer, thickener, gelling agent and binder i food and
pharmaceutical industries. In addition to these other
important properties of CPSP have been identified
recently. They include non-carcmogenicity(Sano,1996),
mucoadhesivity, biocompatibility(Burgalassi, 1996), high
drug holding capacity(Kulkarni, 1997) and high thermal
stability(Saettone,1997). This led to its application as
excipient 1n hydrophilic drug delivery
system(Burgalassi, 1996; Kulkarni,1997). Since CPSP
1S an important excipient, the present study was
undertaken to elucidate release kinetics of both water-
soluble and water msoluble drugs from this matrix. In
order to predict and correlate the release behaviour of
drugs from hydrophilic matrix it is necessary to fit into a
suitable model. The commonly adopted model for
understanding such behaviour from hydrophilic matrices
1S simple exponential equation(Korsmeyer,1983). This
model facilitates the understanding of mode ofrelease
like: whether the release 1s due to only diffusion or only
erosion or due to both diffusion and erosion. This model
has been used for this study.
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2.MATERIALS AND METHODS
Materials

Caesalpinia pulcherrima seeds have been
collected from the area of Kurnool district,
Andhrapradesh (india), acetaminophen and caffeine
were obtained as gift sample from Tablets India Limited,
Chennai. Salicylic acid from Qualigens (India),
indomethacin and theophylline anhydrous from Sigma
Chemicals Company were purchased. Microcrystalline
cellulose, lactose monohydrate, magnesium stearate
were purchased from Central Drug House (India).
Absolute ethanol, diethyl ether, petroleum ether, glacial
acetic acid, epichlorohydrin and acetone from Qualigens
(India) and sodium hydroxide from E-Merck (India).
Allthe chemicals used were of analytical grade.

Isolation of CPSP

CPSP was prepared following methods by
Rao,1973;Khullar, 1998 in three batches on a laboratory
scale. To 20g of Caesalpinia pulcherrima kernel
powder, 200ml of cold distilled water was added and
slurry was prepared. The slurry was poured into 800ml
of boiling distilled water. The solution was boiled for
20 minutes under stirrmg condition m a water bath. The
resulting thin clear solution was kept overnight so that
most of the proteins and fibers settled out. The solution
was then centrifuged at 5000 rpm for 20 minutes. The
supernatant was separated and poured mnto twice the
volume of absolute ethanol by continuous stirring. The
product was pressed between felt. The precipitate was
washed with absolute ethanol, diethyl ether and
petroleum ether and then dried at 50-60°c under
vacuum. The dried material was ground and sieved to
obtain granules of difterent particle size range. The
particle size range of 150-75 microns was used for
preparation of tablets.

Characterization of CPSP by C13 NMR and X-
ray diffraction.
N.M.R. Spectroscopy:

The “C N.M.R spectrum was recorded for
CPSP solution in D O. The sample was dissolved by
heating.
X-ray diffraction:

Diffraction pattern of powdered CPSP sample
was recorded with an X-ray diffractometer (CECRI,
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Tuticorm). X-ray diffraction was performed at room
temperature (30°c) with a diffractometer; target, Cu
(A=1.54A), filter, Ni; Voltage, 40kV: current 30mA;
time constant 10mmy/s; scanning rate 2°c/min; measured
from 10-35°c at full scale 200.

Cross-linking of CPSP

CPSP was partially cross linked with
epichlorohydrin(Lenaerts ,1991). CPSP 10g (soaked
m water) and sodum hydroxide (50ml, 1 N, 54°c) were
mixed with a glass rod. After homogenization (15 min),
0.5ml epichlorohydrin (6g/100g of CPSP) was slowly
added with continuous homogenization (15 min). The
gel was then neutralized with acetic acid and washed
3 times through a sintered glass filter with a solution of
water/acetone (60:40 v/v). Inthe final step, the resulting
solid gel was washed with pure acetone over a filter. The
polymer was air dried at room temperature for 72 hours
and stored m amrtight contamer. After granulation, granular
fractions between 75 and 250 microns were used for
preparation of tablets. Cross-linked polysaccharide was
prepared in three batches.

Preparation of tablet

The total weight of the tablets (with out
magnesium stearate) were 250 mg for drug: polymer
ratio of 1:4 and 300 mg for drug: polymer ratio of 1:2.
The mgredients (Table 1) were mixed m mixer for
5 minutes before and 5 minutes after addition of
magnesium stearate (lubricant). The tablets were
prepared using single-punch hand operated tablet
machine (Cadmach) fitted with flat-faced punches at
5 Tons compression pressure for 30 seconds. The
diameter of the tablet was 13 mm and was kept constant
through out the experiment.

Table 1: Formulations of various Caesalpinia pulcherrima
seed polysaccharide matrices

Ingredients Drug type | Cross linker Diluents
(mg/tablet) | (mg/tablet) (mg/tablet)
Drug
Substance * 50 50/100 50
CPSP’ 200 ( 180/160/140/120/
100/80
Cross-linked TSP 0 200 0
Lactose/MC” 0 ( 20/40/60/30/
100/120
Magnesium Stearate 2.5 20 2.3
* Caffeine/Acetaminophen/Theophylline/Salicylic acid/Indomethacin,
’ Caesalpinia pulcherrima Seed Polysaccharide (CPSP)
“Microcrystalline Cellulose (MC)
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