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Malic Acid Butane-1, 4-Diol-Glycerol Co-Polyester
as an Enteric Coating Material

Md. Shahruzzaman, Md. Saiful Islam*, Md. Moinul Haque, Md. Shakhawat Hossain, Dr. Md. Abu Bakr

Abstract - A polymeric material — Malic acid butane-1, 4-diol-glycerol co-polyester (MBGC) was synthesized. The polymer was
dissolved in volatile organic solvent (Ethyl acetate) to prepare coating solution. The coating solution is sprayed over the DS tablet in
a small coating pan with continuous hot air flow. The coating pan is allowed to rotate until the solvent evaporated and the tablet
dried. The percentage of drug release from dichlofenac sodium (DS) core and coated tablets (coated by Malic acid butane-1, 2-diol-
glycerol co-polyester) in stimulated gastric fluid (pH = 1.2) and in stimulated intestinal fluid (pH = 7.4) was investigated and

satisfactory result was obtained.

Index Terms - Enteric coating material, Malic acid butane-1, 4-diol-glycerol co-polyester, Drug release, Dichlofenac sodium (DS),

Intestinal fluid, Gastric fluid.

1. INTRODUCTION

Polymers are the most important products that play important
roles in every walk of modern civilization. The synthesis and
development of biodegradable polymer is one of the leading
frontiers of research in polymer science of present time. Linear
polyester such as poly lactic acid, poly glycolic acid etc. and
network polyesters such as citric acid glycerol co-polyester are
biodegradable and they are used for specialized applications. In
recent time, biodegradable polymers are being used for many
medical, agricultural and ecological purposes. Various
biodegradable polymeric drug products have been developed to
release the active drug at a controlled rate and/or at the intended
site. [1], [2]

Tablet coating is recently a moderation of tablet formulation.
Coating may be done defined as the process of compressing a
granulating layer around the performed tablets. It is an additional
step for manufacturing of tablets. Tablets are originally for the
sake of pharmaceutical elegance by improving appearance, test
and solubility.
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More recently coating has been used to control the site of drug
release (Enteric coating) [3], [4], [5] and delay or prolong the
release of drug from the dosage form (sustained action) hence the
absorption of drug present. The nature of coating [6] varies; it
may be simple or complex. In its simplest form it may merely
consist of a thin film of varnish, applied to make the tablet dust
free and reduce any bitter taste. In most complex form it may
consist of inner and outer shell enclosing differ types of drugs [7]
which may be incompatible or are required to be released at a
specific time.

Enteric coating [8] is applied to the tablet to protect the tablet
core from the disintegration in the acid environment of the
stomach or to delay disintegration until they reach the upper
intestine.

The commercially used materials for enteric coating [9], [10]
include fats and fatty acid, shellac and shellac derivative and the
cellulose acetate phthalates. Now a day the products so produced
are gradually coated with cellulose acetate phthalates because
they give most satisfactory enteric coatings.

2. MATERIALS AND METHOD

The polymer was synthesized from Malic acid and butane-1, 4-
diol with 5% glycerol of total weight as a crosslinking agent using
Dean-Stark apparatus with Ferric Chloride as catalyst and o-
xylene as the reaction medium. Malic acid, butane-1, 4-diol and
glycerol were the monomers of the synthesized co-polyester and
were purchased from E. Merk Limited, Mumbai (98-99%). Core
tablets of dichlofenac sodium (DS) 50 mg supplied by Chemico
Laboratories Ltd. Rajshahi, Bangladesh. Other chemicals and
reagents were of analytical grade. Reference standard of
dichlofenac sodium (DS) - 99.2% purity used for analytical
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purpose was obtained from Beximco Pharmaceuticals Ltd. Tongi,
Dhaka, Bangladesh.

2.1 Solution Preparation

i) Gastric fluid (pH=1.2): 2 gm. NaCl and 7 ml of concentrated
HCI was dissolved in distilled water to make 1000 ml solution.
The solution was used as the medium of gastric fluid.

ii) Intestine fluid (pH=7.4): 4.303 gm. of KH,PO, and 2.583 gm.
of Na,HPO, (Dried for 2 hrs. at 110°C) was dissolved in CO,
free distilled water. Then the two solution were mixed at the
medium of intestine fluid.

2.3 Coating Solution Formation

i) Polymer: Most commonly used polymers for enteric coatings
are the derivatives of cellulose such as hydroxyl propyl methyl
cellulose acetate, methylcellulose, ethyl cellulose, cellulose
acetate phthalate, polyvinyl acetate phthalate, acrylate etc.
acrylate based polymers are also used in plain film coatings.
However, other types are available in modifications designed to
give gastric insoluble films or controlled release properties.

ii) Solvents: Volatile organic solvents such as ethyl alcohol,
acetone, ethyl acetate, methyl ethyl lactone, methylene chloride,
iso-propanol etc. are used for the dissolving of the polymer.

iii) Plasticizers: The role of plasticizer is to improve the physical
properties of the polymer film. One important property is their
ability to decrease film brittleness. Commonly used plasticizer
includes, PEG, propylene glycol, glycerol and its esters and
phthalates esters. In general only water-miscible plasticizer can be
used for aqueous based spray system.

iv) Colorants: Coloring agents are used to improve elegance to
the tablets. Sometimes they are also used to identify the different
types of tablets. The commonly used colors are inorganic- iron
oxide and also natural colors- carotenoid, chlorophyll etc.

2.4 Preparation of Dichlofenac Sodium (DS)
Standard Calibration Curve

For the preparation of standard curve of dichlofenac sodium for
its quantitative determination in the subsequent experiments,
phosphate buffer solution of pH= 7.4 was used as the medium.
Absorbance’s of some known solutions of the drug were
measured at its A n (274 nm) on a UV-VIS (Model: U-1800)
spectrophotometer. The standard curve (Fig 1) was constructed by
plotting the absorbance of the drug against its concentration in the
suitable region.

2.5 Process Description

Film coating involves the deposition usual by a spray method of a
thin film of polymer surrounding the core tablet. The coating

liquid (Solution) contains a polymer in a suitable liquid medium
together with other ingredient such as pigment and plasticizer.

This solution is sprayed on a rotated mixed tablet bed. The drying
conditions permit the removal of the solvent so as the leave a thin
decomposition of coating material around each tablet core.

Dichlofenac sodium is a non-steroidal anti-inflammatory drug
(NSAID) with potent anti-inflammatory, analgesic and antipyretic
properties. Gastrointestinal disterbances are the major adverse
effects associated with dichlofenac therapy and thus for oral
administration, the drug is usually formulated as enteric-coated
tablets. Enteric-coated dosage form release drug in the intestine
and has been reported to decrease gastric irritation.

2.6 Dissolution Studies

The dissolution studies for both the core tablets and the coated
tablets were performed in order to evaluate the effect of the
polymer on the release of the drug. A USP Type-XXII dissolution
apparatus (paddle stirrer), Electrolab TDT-01 with a rotation
speed of 50 rpm was used for dissolution experiments. A pH=1.2
solution was used as the simulated gastric fluid and a pH=7.4
buffer solution was used as the intestinal fluid. One liter of
simulated gastric fluid heated at (37+0.5) °C was used initially for
the dissolution studies which was replaced after 2 hours by 1000
ml of simulated intestinal fluid heated previously at (37+0.5) °C.

Samples (5ml) were withdrawn from the simulated gastric fluid at
30 minutes intervals for 2 hours and from intestinal fluid at 15
minutes intervals, which were immediately compensated with the
same amount of fresh medium preheated at (37+0.5) °C. The
amount of drug dissolved was calculated at 274nm using a UV-
VIS (Model: U-1800) spectrophotometer with the help of the
calibration curve (Fig 1). The in-vitro release studies were
performed on five coated tablets and one core tablet.

3. RESULTS AND DISCUSSION

From the degradation study it was found that, Malic acid butane-
1, 4-diol-glycerol co-polyester remained intact in the gastric fluid
(pH = 1.2) but gradually degraded in intestinal fluid (pH = 7.4).
Enteric coating material resists the release of the drug form the
core tablet in the gastric environment but it aids drug release in
the intestine. In this study, it was found that the polymer did not
degrade or swell in the gastric fluid when coated on a core tablet
for as long as two hours. (Fig 4). But in the intestinal fluid it
gradually degraded and thereby helped drug release from the core
tablet (Fig 2). The mean (x SEM) present release of DS from the
core & coated tablets is given in fig 3 that corresponds to the BP
drug release profile from enteric-coated tablets. So, Malic acid,
butane-1, 4-diol-glycerol co-polyester might be used as an enteric
coating material. One of the advantage of this coating material is
that, no plasticizer was required to add to the formulation as the
polymer itself has got sticky property.
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Fig. 1. Dichlogenac sodium (DS) standard calibration curve
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Fig. 2. Percentage of drug release from dichlofenac sodium (DS)
core and coated tablets in stimulated gastric fluid (pH = 1.2)

From fig-2, it is found that, different coated tablets (coated by
synthesized polymer) are degraded negligible amount at the pH-
1.2 and the core tablet degradation is increased consistently.
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Fig. 3. Percentage of drug release from dichlofenac sodium (DS)
core and coated tablets in intestinal fluid (pH = 7.4)
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Fig. 4. Percentage of drug release from dichlofenac sodium (DS)
core and coated tablets (coated by Malic acid- butane-1, 4-diol-
glcerol co-polyester) in stimulated gastric fluid (pH = 1.2) and in
stimulated intestinal fluid (pH = 7.4)

From the degradation study it was found that Malic acid-butane-
1, 4-diol-glycerol co-polyester remained intact in the gastric fluid
(pH = 1.2) but gradually degraded in intestinal fluid (pH= 7.4)
from fig- 4. Enteric coating material resists the release of the drug
from the core tablet in the gastric environment but it aids drug
release in the intestine. In this study, it was found that the
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polymer did not degrade or swell in the gastric fluid when coated
on a core tablet for as long as two hours.

4. CONCLUSION

Malic acid-butane-1, 4-diol-glycerol co-polyester is a
biodegradable polymer and it has been tried to apply as an enteric
coating material on dichlofenac sodium (DS) core tablet. This co-
polyester remained intact in gastric fluid (pH = 1.2) but gradually
degraded in intestinal fluid (pH = 7.4). So, it might be used as a
coating material for drug release system. It has been found that, in
gastric fluid the polymer did not degrade till two hours but in
intestinal fluid it gradually degrade within 60 minutes. So, Malic
acid-butane-1, 4-diol-glycerol co-polyester has investigated as an
enteric coating material on dichlofenac sodium (DS) core tablet
and results according to B.P. standard have been obtained.
Toxicological studies of the co-polyester is yet to be performed.
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