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ABSTRACT
Colon targeting is of value in the treatment of Crohn’s disease,
ulcerative colitis and amoebiasis. The present work is a time
dependent and pH dependent compression coated tablets of
Metronidazole targeting drug release in the colon.200mg of
Metronidazole core tablets were prepared by wet granulation method.
Ethyl cellulose was used as a time dependent polymer and
polymethacrylates Eudragit L and Eudragit S were used as pH
dependent polymers. The compression coatings were used in the
polymer concentrations of 200mg and 225mg. The ability of
formulations to provide colon specific drug delivery were assessed by
in-vitro drug release studies in buffer pH 1.2 for the first two hours,
simulated intestinal fluid [pH 7.4 buffer] for three hours and simulated
colonic fluid [pH 6.8 buffer] for the subsequent hours. The results
indicated that all the formulations release considerable amount of
drug in simulated intestinal fluid and major portion of the drug was
released in the colonic fluid. But the formulations containing 200mg
and 225mg of Eudragit polymers, 100mg each of Ethyl cellulose and
Eudragit polymers and 112.5mg each of Ethyl cellulose and Eudragit
polymers had better release profile. It was therefore concluded that
Metronidazole could be successfully colon targeted by the use of time
dependent and pH dependent polymers.
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INTRODUCTION
Oral administration of drugs by conventional
pharmaceutical formulations is the most
convenient and effective delivery system and

preferred over parenteral medication, due to its
ease of administration, high patient compliance,
least sterility constraints and flexibility in the
design of the dosage form.
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Drug targeting to colon is highly desirable in a
variety of colonic disorders such as inflammatory
bowel diseases, amoebiasis and colon cancer.
Colon is also found to be a promising site for
systemic absorption of peptide and protein drugs
because of less hostile environment prevailing in
the colon compared with stomach and small
intestine. 1 The different approaches for targeting
orally administered drugs to the colon include
coating with pH dependent polymers, design of
timed release dosage forms and the utilization of
carriers that are degraded exclusively by colonic
bacteria. 2 The colon is rich in lymphoid tissue,
uptake of antigens into the mast cells of the colonic
mucosa produces rapid local production of
antibodies and this helps in efficient vaccine
delivery. The colon has a longer retention time and
appears highly responsive to agents that enhance
the absorption of poorly absorbed drugs. 3
Pharmaceutical coatings are an essential tool to
achieve superior aesthetic property of a dosage
form [Eg: colour, texture, mouth feel and taste
masking], physical and chemical protection for the
drugs in cores, and modified drug release
characteristics.Compression coating is the absolute
dry coating without solvent and heat use. A
compression-coated tablet is a system in which the
entire surface of an inner core is completely
surrounded by the coat. These coats prevent drug
release from the core until the polymeric coat is
entirely eroded, dissolved or removed [breaking
down]. Different drug release fashions could be
obtained depending on the coating layer and core
composition. 4
Metronidazole is commonly used antibioticwhich
can be used in colonic diseases as it is having less
dose when compared to other antibiotics.5 It is
having 98-100% bioavailability with 7-8 hrs of halflife and hepatic metabolism. 6 The adverse effects
involve the gastrointestinal tract and nervous
system especially with high doses. Reduction of
side effects while prolonging its action by using
controlled release of oral dosage forms is highly
desirable.
In the current research Ethyl cellulose is used as a
time dependent polymer and Eudragit S-100 and
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Eudragit L-100 as pH dependent polymers.Ethyl
cellulose is used as a hydrophobic coating agent for
tablets and granules. Ethyl cellulose coatings are
used to modify the release of a drug, to mask an
unpleasant taste and to improve the stability of
formulation. Modified release tablet formulations
may also be produced using ethyl cellulose as a
matrix former.PolymethacrylatesEudragit S-100
and Eudragit L-100 are used as enteric coating
agents since they are resistant to gastric
fluid.Eudragit L-100 soluble in intestinal fluid from
pH 6 and Eudragit S-100 soluble in intestinal fluid
from pH 7. 7
MATERIALS AND METHOD:
Materials:
Metronidazole, Sodium starch glycollate and
Lactose were kindly supplied by Ceechem
pharmaceuticals, Bangalore. Polymers Eudragit S100 and L-100 were generously supplied by Strides
Arco labs, Bangalore. Ethyl cellulose was procured
from Central Drug House Pvt. Ltd. New Delhi.
Magnesium stearate was procured from
Lobachemie, Mumbai and Talc was procured from
Reidel [India] chemicals, Hapur.
Preparation of Metronidazole core and
compression coated tablets:
The core tablets of Metronidazole were prepared
by wet granulation technique using the
composition given in table no 1.The mixture was
compressed into tablets on a multi station tablet
punching machine using 8 mm round, flat faced,
plain punches.
Table 1: Composition of Metronidazole core
tablets
Sl no
Ingredients
Quantity [mg]
1
Metronidazole
200
2
Lactose
35
3
Sodium starch glycolate
10
4
Talc
2.5
5
Magnesium stearate
2.5
6
PVP [Q.S]
Average
250 mg
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The composition of compression coating material is
shown in table no 2. 50% of coating mixture was
placed in the die cavity of multi station tablet
punching machine, the core tablet was placed on it
at centre, remaining 50% of coating mixture was
Table 2: Formulation table
Formulation

F1
F2
F3
F4
F5
F6

Ethyl
cellulose
[mg]
200
225
_
100
112.5

Eudragit
S 100
[mg]
_
_
100
112.5
50
56.25

Eudragit
L 100
[mg]
_
_
100
112.5
50
56.25

Physical characterization of Metronidazole core
and compression coated tablets:
The developed core and compression-coated tablet
formulations were studied for their physical
properties like thickness, weight variation,
hardness, friability and drug content uniformity
using reported procedure.8-11 For estimating weight
variation, 20 tablets of each formulation were
weighed using a single pan electronic balance. The
thickness of the tablet was measured by using a
micrometer screw gauge. The hardness of five
tablets was measured using Pfizer tablet hardness
tester. Friability was determined on 10 tablets
using Roche friability testing apparatus for 4 min at
25 rpm. The drug content studies were carried out
to evaluate the amount of drug present in the core
and compressioncoated tablets.
Estimation of drug content:
The core and compression-coated tablets of
Metronidazole were tested for their drug content.
10 tablets were finely powdered, and quantity of
the powder equivalent to 200 mg of Metronidazole
was accurately weighed and transferred to 100 ml
volumetric flasks containing 100 ml of 0.1N HCl.
The solution was filtered; 2 ml of the filtrate was
taken and diluted to 100 ml with 0.1N HCl.The
absorbance of the resulting solution was measured
using UV-spectrophotometer at 277 nm using 0.1 N
HCl as blank.
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carefully transferred to the die cavity and tablets
were compressed using 12 mm flat punches. The
total weight of the compression coated tablet was
about 500 mg [250 + 250].

Lactose
[mg]

Talc
[mg]

45
20
45
20
45
20

2.5
2.5
2.5
2.5
2.5
2.5

Magnesium
stearate
[mg]
2.5
2.5
2.5
2.5
2.5
2.5

Average
[mg]
250
250
250
250
250
250

IR studies:
FT-IR studies were carried out for pure drug
Metronidazole and compression coated tablets of
Metronidazole to confirm absence of chemical
interaction during tablet processing and storage.
The IR spectrum was obtained in the range of 4004000 cm-1. 12
In-vitro drug release studies:
The ability of the prepared compression coated
tablet formulations of Metronidazole to prevent or
to remain intact with respect to time in the
physiological environment of stomach and small
intestine in pH conditions prevailing in stomach
and small intestine was assessed by in vitro drug
release dissolution rate test apparatus (apparatus
type 2, 100rpm, 37±0.5ºC) for 2 hrs in pH 1.2
(900ml), as the average gastric emptying time is 2
hrs, then the dissolution media was replaced with
pH 7.4 phosphate buffer (900ml) and dissolution
was continued for another 3 hrs as the usual small
intestine transit time is 3-5 hrs and finally
dissolution was continued in phosphate buffer pH
6.8 until completion of 24 hrs as the usual colon
transit time is 20-30hrs. At the end of the time
periods 5 ml sample were taken and analyzed for
percentage
of
drug
release
by
UV
spectrophotometer at 277 nm.
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RESULTS AND DISCUSSION:
Physical characterization of Metronidazolecore
tablets:
The rapidly disintegrating Metronidazole core
tablets were prepared by wet granulation
technique using sodium starch glycolate as a super
disintegrant to aid fast disintegration of the core
tablets and PVP K-30 as binding agent. The
compressional force was adjusted to give core
tablets with approximately 4 kg/cm2 hardness. The
physical parameters for the core tablet
formulations were found to be within the limits.
Average weight of the core tablet was fixed at 250
mg to accommodate maximum amount of coat
material over the core tablet and the average
percentage deviation of core tablet was within the
official limit. The core tablet formulations passed
the test for friability (<0.4%) and core tablets
showed 97.43% of labeled amount of drug
indicating uniformity of drug content in the core
tablet formulation. (Table 3)
Physical characterization of Metronidazole
compression coated tablets:
The compression-coated tablet formulations were
prepared according to the coat formula given in
table 2.The compression-coated tablets of different
formulations were subjected to various evaluation
tests, such as thickness, uniformity of weight, drug
content, hardness, friability and in vitro dissolution.
All the formulations showed uniform thickness in
the range of 5.65 to 5.89 mm. In a weight variation
test, the pharmacopoeia limit for the percentage
deviation for tablets of more than 250mg is ±
5%.The average percentage deviation of all tablet
formulations was found to be within the above
limit, and hence all formulations passed the test for
uniformity of weight as per official requirements.
Good uniformity in drugcontent was found among
different batches of the tablets, and the percent of
drug content was in the range of 93.62 % to 97.06
%. All the formulation showed a hardness value in
the range of 6.03 to 6.16 kg/cm2.The compressed
tablets that lose less than 1% of their weights are
generally considered acceptable. In the present
study, the percentage friability of all the batches
formulation was below 1% indicating that the
Available online on www.ijprd.com
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friability is within the limits. All the tablet
formulations showed acceptable properties and
complied with the specification for weight
variation, drug content, hardness and friability.
(Table 3)
Fourier Transform Infrared studies:
The FT-IR spectra of the formulations were
compared with the FT-IR spectra of the pure drug.
The results indicated that the characteristic
absorption peaks due to pure Metronidazole have
appeared in the formulated tablets, without any
significant change in their position after successful
formulation, indicating no chemical interaction
between Metronidazole and polymers.
of Metronidazole using Ethyl cellulose as a time
dependent polymer and Eudragit L-100 and
Eudragit S-100 as pH dependent polymers for
better treatment of amoebiasis and other
protozoal infections.Drug release were conducted
in 0.1N HCl for the initial 2 hours, followed by
In vitro drug release studies:
The present investigation was aimed to develop
and evaluate compression coated tablets for colon
specific delivery phosphate buffer pH 7.4 for next 3
hours and phosphate buffer pH 6.8 for 19 hours.
The data obtained indicate that all the formulations
showed sustained release beyond 24 h. All the
formulations remained intact in the gastric pH of
1.2.
In formulations FM-1 and FM-2, the increase in
polymer concentration retards the drug release
and also the lag time was also increased with
increase in polymer concentration. In formulations
FM-3 and FM-4, the increase in polymer
concentration there is decrease in the drug release
and there is also slight difference in the amount of
drug released in the simulated intestinal fluid [pH
7.4 buffer] when polymer concentration is
increased, this showed a further increase in the
polymer concentration might retard the rate of
drug release in simulated intestinal fluid [pH 7.4
buffer] and the drug can be more effectively
targeted to colon. In formulations FM-5 and FM-6,
the increase in polymer concentrations there is
decrease in the drug release but in formulation FM6 the amount of drug released is less in simulated
73
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tablets is directly proportional to the concentration
of polymer used. As the concentration of polymer
is increased, the drug release rate decreased.Ethyl
cellulose as time dependent polymer and Eudragit
L and Eudragit S as pH dependent polymer can be
The dissolution studies showed that the
effectively used to target Metronidazole to the
combination of Ethyl cellulose and Eudragit
colon.Eudragit polymers have better drug release
polymers can be effectively used for targeting the
profile when compared to Ethyl cellulose. Ethyl
drug to the colon than when used individually. The
cellulose when used individually as a compression
studies also showed that Eudragit polymers have
coating agent will not be suitable for targeting the
better drug release profile when compared to Ethyl
drug to colon but will be more acceptable when
cellulose.
used in combination for drug targeting. Whereas
Eudragit polymers will provide good choice for drug
CONCLUSION:
targeting to colon both when used individually or in
The present investigation was carried out to
combination with other polymers. Therefore, the
develop a time dependent and pH dependent colon
study proves that Metronidazole can be
specific drug delivery system for targeting
successfully colon targeted by the use of a time
Metronidazole to the colon.The release of
dependent polymer and pH dependent polymer.
Metronidazole from the compression coated
Table 3: Physical characteristics of core and compression-coated tablets
Formulation Hardness
Friability
Thickness Drug
2
code
[kg/cm ]
[%]
[mm]
content
[%]
Core tablets 4.23±0.124 0.41±0.015 4.42±0.021 97.43±0.44
FM 1
6.03±0.057 0.26±0.052 5.65±0.01 94.17±0.17
FM 2
6.13±0.152 0.22±0.031 5.49±0.007 93.62±0.4
FM 3
6.03±0.057 0.18±0.01 5.74±0.017 97.06±0.07
FM 4
6.33±0.152 0.74±0.026 5.78±0.007 95.29±0.14
FM 5
6.3±0.1
0.55±0.015 5.86±0.01 95.54±0.09
FM 6
6.16±0.208 0.80±0.012 5.89±0.015 96.63±0.37
Table 4: Comparative in-vitrorelease data of Metronidazole compression coated tablets
Time
%CDR
[hours]
FM 1
FM 2
FM 3
FM 4
FM 5
FM 6
1
0
0
0
0
0
0
2
0
0
0
0
0
0
3
8.87
0.50
10.24
9.61
9.25
0.72
4
12.07
3.75
15.13
13.68
12.65
3.79
5
15.71
11.44
17.23
16.64
16.41
9.79
6
16.18
15.98
18.93
18.40
17.55
13.85
7
19.44
18.86
22.51
21.34
19.68
15.71
8
23.29
21.84
24.72
23.97
23.01
19.35
9
25.48
25.15
28.72
27.65
25.80
23.48
10
29.83
28.25
33.28
33.15
31.12
26.79
11
33.73
32.55
38.64
37.66
35.68
30.65
intestinal fluid [pH 7.4 buffer], this showed that the
major portion of the drug will be released in the
colon thereby effectively targeting the colonic area.
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12
40.67
13
43.67
14
49.08
18
58.32
22
62.77
24
67.72
Fig 1: FT-IR of pure drug Metronidazole

38.16
41.8
46.34
55.78
58.64
61.19

43.17
47.81
50.78
63.80
70.25
75.65
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41.56
47.61
50.70
64.75
68.80
70.90

40.19
44.10
47.63
60.91
69.08
73.62

35.30
39.75
42.67
59.00
66.13
70.82

Fig 2: FT-IR of formulation FM-1

Fig 3: FT-IR of formulation FM-3
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Fig 4: FT-IR of formulation FM-5

Fig 5: Comparative in-vitro release profile of formulation FM-1 and FM-2
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Fig 6: Comparative in-vitro release profile of formulation FM-3 and FM-4
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Fig 7: Comparative in-vitro release profile of formulation FM-5 and FM-6
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Fig 8: Comparative in-vitro release profile of formulation FM-1 and FM-3
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Fig 9: Comparative in-vitro release profile of formulation FM-2 and FM-4
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Fig 10: Comparative in-vitro release profile of formulation FM-1, FM-3 and FM-5
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Fig 11: Comparative in-vitro release profile of formulation FM-2, FM-4 and FM-6
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