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Abstract PURPOSE: The present investigation is to
study the influence of metronidazole and tinidazole on
the usefulness of guar gum, a colon-specific drug carrier based on the metabolic activity of colonic bacteria,
using matrix tablets of albendazole (containing 20% of
guar gum) as a model formulation. METHODS: The
matrix tablets of albendazole were subjected to in vitro
drug release studies in simulated colonic fluids (4%w/v
of rat caecal contents) obtained after oral treatment of
rats for 7 days either with varying doses of metronidazole/ tinidazole and 1 mL of 2%w/v of guar gum or
with 1 mL of 2%w/v of guar gum alone (control study)
after completing the dissolution study in 0.1 M HCl (2
h) and pH 7.4 Sorensen’s phosphate buffer (3 h).
RESULTS: The guar gum matrix tablets of albendazole were found degraded by colonic bacteria of rat
caecal contents and released about 44% of albendazole
in simulated colonic fluids (control study) at the end of
24 h indicating the susceptibility of the guar gum formulations to the rat caecal contents. However, the
release of albendazole decreased when the drug release
studies were carried out in caecal contents of rats
treated for 7 days with either metronidazole (10-50
mg/ kg once daily) or tinidazole (10-30 mg/ kg once
daily), and the release of albendazole from the matrix
tablets was found to be dose dependent. The release of
the drug from guar gum formulations was found to
increase with a decrease in the dose of metronidazole/
tinidazole administered. The antimicrobial activity of
metronidazole/ tinidazole against the anaerobic bacteria of the rat's GI flora might have been inhibited to a
varying degree depending on the dose of metronidazole/tinidazole administered. CONCLUSIONS: The
results of the study showed that concomitant administration of either metronidazole or tinidazole with guar
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gum based colon-specific drug delivery systems may
interfere with the targeting of drugs to colon.
INTRODUCTION
Various approaches (1-2) available for colon specific
drug delivery include (i) coating with pH dependent
systems (ii) design of timed release dosage forms and
(iii) the use of carriers that are degraded exclusively by
colonic bacteria. The pH dependent systems (3-4) are
designed to release the drug to above a particular pH of
the GIT. The poor site specificity of pH dependent
systems, because of large variation in the pH of the
GIT, was very well established. The timed-release systems (5-6) release their load after a predetermined time
period of administration. The site specificity of these
systems is considered poor because of large variations
in gastric emptying time (7) and passage across the ileocaecal junction (8). The best alternative approach for
colon specific drug delivery is the use of carriers that
are degraded exclusively by colonic bacteria. The
microflora of colon is in the range of 1011-1012 CFU/
mL (9) consisting mainly of anaerobic bacteria, e.g.
Bacteroides,
Bifidobacteria,
Eubacteria,
Clostridia,
Enterococci, Enterobacteria and Ruminococcus etc. This
vast microflora fulfills its energy needs by fermenting
various types of substrates that have been left undigested in the small intestine, e.g. di- and tri-saccharides,
polysaccharides etc. (10-11). For this fermentation the
microflora produces a vast number of enzymes like βglucoronidase, β-xylosidase, α-arabinosidase, β-galactosidase, nitroreductase, azareducatase, deaminase, and
urea dehydroxylase (12). Because of the presence of the
biodegradable enzymes only in the colon, the use of
biodegradable polymers for colon-specific drug delivery seems to be a more site-specific approach as compared to other approaches. These polymers shield the
drug from the environments of stomach and small
intestine and are able to deliver the drug to the colon.
On reaching the colon, they undergo assimilation by
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micro-organism (13) or degradation by enzyme (14-15)
or break down of the polymer back bone (16-17) leading to a subsequent reduction in their molecular
weight and thereby loss of mechanical strength. They
are then unable to hold the drug entity any longer (18).
The present investigation is aimed at using the inexpensive, naturally and abundantly available guar gum
for colon targeted drug delivery. Guar gum is a natural
nonionic polysaccharide derived from seeds of Cyamopsis tetragonolobus (Family: Leguminaciae). It consists of linear chains of (1→4)-β-D mannopyranosyl
units with α-D-galactopyranosyl units attached by
(1→6) linkages (19). Guar gum is used as a binder (up
to 10%) and disintegrating agent in solid dosage forms.
It is also used as a suspending, thickening and stabilising agent (up to 2.5%) in liquid oral and topical products.
Guar gum contains about 80% galactomannan, 12%
water, 5% protein, 2% acid insoluble ash, 0.7% ash and
0.7% fat. Guar gum hydrates and swells in cold water
forming viscous colloidal dispersion or sols (20-22).
This gelling retards the drug release from the tablets
(23-25). Guar gum is being used to deliver drug to
colon due to its drug release retarding property and
susceptibility to microbial degradation in the large
intestine (26-28). The anaerobic bacteria that are
responsible for the degradation of guar gum in the
colon are Bacteroides species (B. fragilis, B. ovatus, B.
Variabilis, B. uniformis, B. distasonis and B. thetaiotaomicron).
Metronidazole and tinidazole are the drugs of choice in
the treatment of amoebiasis, and are also effective
against the anaerobic microorganisms (29). The concomitant use of metronidazole or tinidazole with guar
gum based colon targeted formulations (e.g. guar gum
matrix tablets of 5-ASA) may not be uncommon. It is
to be noted that the utility of guar gum as a colon-specific drug delivery carrier is based on its degradation by
colonic bacteria (30-32). The colon is rich in anaerobic
bacteria (33). It implies that guar gum in the form of
either a matrix tablet or as a compression coat over the
drug core might have been degraded to a larger extent
by the action of anaerobic microbial population of
large intestine (30-32). Since metronidazole and tinidazole are active against anaerobic bacteria (29), the usefulness of guar gum on concomitant administration of


these drugs with guar gum based formulations in providing colon-specific drug delivery is not known. In
the light of this information, it is planned to study the
influence of metronidazole and tinidazole on the usefulness of guar gum as a carrier for colon-specific drug
delivery using matrix tablets of albendazole containing
20% guar gum as model formulations. It was reported
that matrix tablets of albendazole containing 20% of
guar gum were found to be potential colon-specific
drug delivery systems in the treatment of helminthiasis
(34).
EXPERIMENTAL
Materials
Albendazole (98.6 to 101.4% purity), mebendazole (98101% purity), metronidazole (98.1 to 99.8% purity)
and tinidazole (97.3 to 99.1% purity) were gift samples
from M/s. Indechemie Laboratories, India, M/s.
CIPLA Ltd., Bangalore, M/s. Alkem Laboratories
(India) Limited, Mumbai, India and M/s. East India
Pharmaceutical Works Limited, Kolkata, India respectively. Guar gum (viscosity of 1% aqueous dispersion is
125 cps; particle size <75 µm) was obtained from
Dabur Research Foundation, New Delhi, India and
was of pharmacopoeia quality (USNF). Acetonitrile
(HPLC grade) and glacial acetic acid (AR) were
obtained from M/s. Qualigens Fine Chemicals, Mumbai, India. Triple distilled water (TD water) was used.
Other materials used in the study such as microcrystalline cellulose (Avicel, FMC Type pH-105), starch, magnesium stearate and talc were of pharmacopoeia
quality (USNF).
METHODOLOGY
Preparation of Albendazole Matrix Tablets
Matrix tablets of albendazole containing 20% of guar
gum were prepared by wet granulation method as
described previously (35). Microcrystalline cellulose
(MCC) was used as diluent and a mixture of talc and
magnesium stearate (2:1 ratio) was used as lubricant.
The composition of the matrix formulations used in
the study containing 200 mg of albendazole is shown
in Table 1. Guar gum was sieved (<250 µm) separately
and mixed with albendazole (<150 µm) and MCC
(<250 µm). The powders were blended and granulated
with 10% starch paste. The wet mass was passed
through a mesh (1680 µm) and the granules were dried
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at 50°C for 2 hours. The dried granules were passed
through a mesh (1190 µm) and these granules were
lubricated with a mixture of talc and magnesium stearate (2:1). The lubricated granules were compressed at a
compression force of 4500-5500 kg using 11 mm
round, flat and plain punches on a single station tabletting machine (M/s Cadmach Machinery Co. Pvt. Ltd.,
India). Compressed matrix tablets were compressed
(100 No.) and tested for their hardness, drug content
and drug release characteristics with a suitable number
of tablets for each test. The hardness of the matrix tablets was determined by using Monsanto Hardness
Tester.
Table 1: Composition of albendazole matrix tablets
containing 20% of guar gum.

Ingredients
Albendazole
Guar gum
MCC
Starch (added as paste)
Talc
Mg stearate
Total

Quantity (mg)
present in each tablet
200.0
90.0
101.5
45.0
9.0
4.5
450.0

the data were acquired, stored and analyzed with the
software Class-VP series version 5.03 (Shimadzu). A
standard curve was constructed for albendazole in the
range of 1 to 40 µg/mL using mebendazole as internal
standard. A good linear relationship was observed
between the concentration of albendazole and the ratio
of the peak area of albendazole to that of mebendazole
(internal standard) with a high correlation coefficient
(r=0.9999). The required studies were carried out to
estimate the precision and accuracy of this HPLC
method of analysis of albendazole. The standard curve
constructed as described above was used for estimating
albendazole either in the matrix tablets or in dissolution fluids.
Determination of drug content
The albendazole matrix tablets were tested for their
drug content. Ten tablets were finely powdered; 100
mg of the powder was accurately weighed and transferred to 100-mL volumetric flask. Initially about 50
mL of glacial acetic acid was added to the volumetric
flask and allowed to stand for 6 h with intermittent
sonication to ensure complete solubility of the drug.
Then the volume was made up to 100 mL with glacial
acetic acid, the mixture was centrifuged, 1 mL of the
supernatant liquid was suitably diluted, filtered and
analysed for albendazole content by reverse phase
HPLC method as described above.

HPLC Analysis of Albendazole In Matrix Tablets
And Dissolution Fluids
The quantitative determination of albendazole was
performed by High Performance Liquid Chromatography (HPLC). A gradient HPLC (Shimadzu HPLC
Class VP series) with two LC-10AT VP pumps, variable wave length programmable UV/VIS Detector
SPD-10A VP, CTO-10AS VP Column oven (Shimadzu), SCL-10A VP system controller (Shimadzu)
and RP C-18 column (250 mm x 4.6 mm I.D.; particle
size 5 µm; YMC Inc., USA) was used. The HPLC system was equipped with the software “Class-VP series
version 5.03 (Shimadzu)”.
The mobile phase used was a mixture of acetonitrile
and triple distilled water (TD water) containing 0.4%
of triethylamine (pH adjusted to 3.6 with 5% orthophosphoric acid) in the ratio of 46:54. The filtered
mobile phase was pumped at a flow rate of 1.2 mL/
min. The column temperature was maintained at 40°C.
The eluent was detected by UV detector at 254 nm and



Procedure for studying the influence of oral treatment
of rats with tinidazole or metronidazole on guar gum
tablets of albendazole
In vitro drug release studies were carried out on guar
gum matrix tablets of albendazole in the presence of
0.1 M HCl (2 h), pH 7.4 Sorensen’s buffer (3 h) and in
pH 6.8 phosphate buffered saline containing 4%w/v of
rat caecal contents obtained after 7 days of oral treatment with both 1 mL of 2% of guar gum dispersion
and metronidazole or tinidazole.
The drug release
studies were repeated with pH 6.8 phosphate buffered
saline containing 4%w/v of caecal contents of rats
(simulated colonic fluids) orally treated for 7 days only
with 1 mL of guar gum dispersion (control). The mean
percent of albendazole released in the presence of rat
caecal contents obtained with and without metronidazole/ tinidazole treatment was compared to assess
whether the concomitant administration of these drugs
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could affect the usefulness of guar gum as colon-specific carrier or not.
Preparation of simulated colonic fluids-I
Male albino rats (supplied by M/s Ghosh Enterprises,
Kolkata, India) weighing 105-115 g and maintained on
a normal diet (Bengal gram purchased in local market
and soaked in water, 25 g/rat) were used for the study.
It was reported earlier from our laboratory that rat caecal content medium at 4%w/v level obtained after 7
days of enzyme induction with 1 mL of 2% w/v guar
gum dispersion provide the best conditions for assessing the susceptibility of guar gum to colonic bacterial
degradation [30]. Hence, the rats were treated with
guar gum dispersion for inducing the enzymes specifically acting on guar gum. The procedure involved oral
treatment of rats with 1 mL of 2%w/v guar dispersion
for 7 days. Thirty minutes before the commencement
of drug release studies, six rats were euthanized, using
carbon dioxide asphyxiation. The abdomen were
opened, the caecai were traced, ligated at both ends,
dissected and immediately transferred into pH 6.8 PBS,
previously bubbled with CO2. The caecal bags were
opened, their contents were individually weighed,
pooled and then suspended in PBS to give 4%w/v dilution. As the caecum is naturally anaerobic, all these
operations were carried out under CO2. The care of
the rats was in accordance with institutional guidelines.
Preparation of simulated colonic fluids-II
On each day the rats were administration orally with 1
mL of 2%w/v guar gum dispersion and after 12 h, they
were treated with either metronidazole or tinidazole
suspended in 1% NaCMC in different doses. This
treatment schedules was followed for 7 days. Metronidazole was administered orally once daily at the dose
levels of 10, 30 or 50 mg/kg whereas tinidazole was
administered at the dose levels of 10, 15 or 30 mg/kg
once daily for 7 days. On eighth day, thirty minutes
before the commencement of drug release studies, six
rats were euthanized, using carbon dioxide asphyxiation and the caecal contents were obtained described
previously.
In vitro drug release studies

The susceptibility of guar gum matrix tablets of
albendazole to the enzymatic action of colonic


bacteria was assessed by continuing the drug
release studies in 100 mL of simulated colonic fluids-I (pH 6.8 phosphate buffered saline containing
4%w/v of caecal contents of rats treated only with
guar gum dispersion) after completing the first
five hours of study in both 0.1 M HCl (900 mL; 2
h) and pH 7.4 Sorensen's phosphate buffer (900
mL; 3 h). The drug release studies were carried out
in a USP dissolution rate test apparatus (Apparatus 1, 100 rpm, 37°C) with slight modification. A
beaker (capacity 150-mL) containing 100 mL of dissolution medium was immersed in the water contained
in the 1000-mL vessel, which was, in turn, in the water
bath of the apparatus. The tablets were placed in the
baskets of the apparatus and immersed in the dissolution medium containing rat caecal contents. The experiment was carried out with continuous CO2 supply
into the medium to simulate anaerobic environment of
the caecum.
The amount of drug in the entire quantity of the dissolution medium, i,.e., either 900 mL of 0.1 M HCl, 900
mL of pH 7.4 phosphate buffer or 100 mL of rat caecal
content medium (simulated colonic fluids-I or simulated colonic fluids-II) at the end of 2, 5, 10, 15 and 24 h
respectively was estimated by HPLC. In case of drug
estimation in 0.1 M HCl and pH 7.4 phosphate buffer,
the entire quantity of dissolution medium (900 mL)
after dissolution study was transferred to 1000-mL volumetric flask containing glacial acetic acid (about 70
mL). The contents were sonicated well for complete
dissolution of albendazole and made upto volume with
glacial acetic acid. One milliliter of this mixture was
transferred to 10-mL volumetric flask containing 1 mL
of mebendazole solution (20 µg), made upto volume
with respective blank dissolution fluids, filtered
through 0.4 µm membrane filter and the filtrate was
subjected to HPLC analysis as described above.
The drug released in rat caecal content medium was
estimated by HPLC as follows. The entire quantity of
rat caecal content medium (100 mL) at the end of the
study was transferred to 250-mL volumetric flask containing about 100 mL of glacial acetic acid. The contents were shaken to completely dissolve the eroded
drug particles and made upto volume. One milliliter of
the sample from this flask was added to 10-mL volumetric flask containing 1 mL of mebendazole (20 µg),
made upto volume, transferred to centrifuge tubes,
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centrifuged at 2,500 rpm for 15 min, supernatant liquid
was filtered through 0.4 µm membrane filter and the
filtrate was subjected to HPLC analysis as described
above.
The drug content remained in either the mass of the
formulation or swollen formulation was also determined by HPLC to account for the total amount of
drug present in the formulation. This ensures the estimation of all the finely suspended drug particles that
may be released from the guar gum matrix formulation
on erosion by colonic bacteria.
The in vitro drug release studies were repeated in the
same way as described above in the presence of simulated colonic fluids-II (pH 6.8 phosphate buffered saline
containing 4%w/v of caecal contents of rats treated
with both guar gum dispersion and metronidazole/
tinidazole). However, the drug release was measured
only at 2, 5 and 24 h.
Statistical analysis
The mean percent of albendazole released in simulated
colonic fluids-II (pH 6.8 phosphate buffered saline containing 4%w/v of caecal contents of rats treated with
both guar gum dispersion and metronidazole/ tinidazole) was compared with that of the drug released in
simulated colonic fluids-I (pH 6.8 phosphate buffered
saline containing 4%w/v of caecal contents of rats
treated with guar gum dispersion only). Students t-test
was used to find the statistical significance. A value of
P<0.05 was considered statistically significant.
RESULTS

AND DISCUSSION

The present study was aimed at finding the influence
of metronidazole and tinidazole on the usefulness of
guar gum as a carrier for colon-specific drug delivery
using guar gum matrix tablets of albendazole as model
formulation. It was reported earlier that matrix tablets
of albendazole containing 20% of guar gum were
potential in targeting albendazole to colon in the treatment of helminthiasis (34). The matrix tablets were
prepared by applying maximum force of compression
and the hardness of the tablets was found to be in the
range of 5 to 6 kg/cm2. When subjected to content uniformity test, the matrix tablets were found to contain
98-101% of albendazole indicating the uniformity of
the drug content. Albendazole tablets were subjected


to in vitro dissolution study in the presence of either
simulated colonic fluids-I or simulated colonic fluids-II
after completing the first 5 h of study in 0.1 M HCl
(900 mL; 2 h) and pH 7.4 Sorensen's phosphate buffer
(900 mL; 3 h). When the drug content remained either
in the tablet mass or in the swollen matrix formulation
was determined and summed up with the total drug
released in the dissolution study, it was found equal to
the total amount of drug (albendazole) present in the
formulation. This ensured the estimation of all the
drug particles that might have eroded during the in
vitro dissolution study.
In the presence of caecal contents of rats treated with
guar gum only (simulated colonic fluids-I), the formulation degraded into 2 to 3 pieces at end the of 24 h of
study thereby releasing about 44% of albendazole. The
percent of drug released from guar gum matrix tablets
of albendazole in the presence of colonic simulated fluids-I is shown in Table 2. The formulation was found
to release about 29% of albendazole in the dissolution
medium containing caecal contents of rats treated with
guar gum dispersion. But in control study it was only
9% indicating that the release is not due to mechanical
erosion, but due to the anaerobic microbial enzymatic
action on swollen guar gum matrix tablets (30). This is
based on the reports (26-28) that the anaerobic bacteria
responsible for the degradation of guar gum in the
colon are Bacteroides species (B. fragilis, B. ovatus, B.
Variabilis, B. uniformis, B. distasonis and B. thetaiotaomicron).
Table 2: Percent* of albendazole released (n=3) from the
matrix tablets containing 20% guar gum without and with
rat caecal contents

Time
(h)
2
5
10
15
20
24

Percent of albendazole released
without rat caecal
with rat caecal
contents
contents
8.3± 0.7
8.4± 0.1
11.9± 1.6
12.4± 2.1
12.05± 0.6
15.3± 0.3
16.2± 0.3
20.1± 0.4
18.1± 0.1
33.1± 1.3
20.9± 0.6
43.9± 1.6

*: Values shown in the table indicate the mean ±s.d.

Though the present results showed only 44% of drug
release from the guar gum matrix tablets of albenda-
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zole, it is possible that the formulation may release
majority of the drug in the physiological environment
of human colon. This assertion was based on the fact
that the human caecal contents would be much higher
than what was used in the present study that may
release majority of the drug content in the formulation. Hence, the matrix tablets of albendazole containing 20% of guar gum were chosen as model
formulation to assess the influence of metronidazole/
tinidazole treatment on the usefulness of guar gum as a
carrier.
Influence of metronidazole
When drug release studies were conducted in simulated
colonic fluids-II (pH 6.8 phosphate buffered saline containing 4%w/v of caecal contents of rats treated with
both guar gum dispersion and different doses of metronidazole), the microbial degradation of the guar gum
matrix formulation was found to vary with the dose of
metronidazole. The maximum oral dose of metronidazole administered to the rats was 50 mg/kg body
weight (35). In caecal contents of rats treated with 50
mg/kg of metronidazole, the swollen guar gum matrix
formulation was found intact releasing 14.5% of
albendazole only (Figure 1).

rats
rats
rats
rats

50

treated with guar
treated with guar
treated with guar
treated with gaur

Influence of tinidazole

gum a nd 10 mg /kg metro nid azol e
gum a nd 30 mg /kg metro nid azol e
gum a nd 50 mg /kg metro nid azol e
gum o nly (control)

When drug release studies were conducted in simulated
colonic fluids-II (pH 6.8 phosphate buffered saline containing 4%w/v of caecal contents of rats treated with
both guar gum dispersion and different doses of tinidazole), the microbial degradation of the guar gum was
found to vary with the dose of tinidazole.
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Metronidazole treatment (50 mg/kg) significantly
(P<0.001) reduced the percent of albendazole released
from matrix formulation when compared to the drug
released in control study. In caecal contents of rats
treated with lower dose of metronidazole (30 mg/kg),
the guar gum matrix formulation was found to degrade
partially and released 28.5% of albendazole (Figure 1).
The decrease in albendazole release was statistically significant (P<0.001) on treatment with 30 mg/kg of
metronidazole. However, with a further decrease in
the dose of metronidazole (10 mg/kg, oral) (Figure 1),
the formulation was found to degrade into 2 to 3 pieces
thereby releasing 40.5% of albendazole. There was no
significant difference (P>0.05) in the percent of
albendazole released after treatment with 10 mg/kg
when compared to control study. Thus, the release of
the drug from guar gum formulations was found to
increase with a decrease in the dose of metronidazole
administered (Figure 1). Due to the antimicrobial activity of metronidazole (29) against the anaerobic bacteria, the rat's GI flora might have been inhibited to a
varying degree depending on the dose of metronidazole administered. The results of the study thus indicate that the concomitant administration of
metronidazole with guar gum- based colon-targeted
formulations is likely to interfere with the release of
the drug in the colon.

25

Time (h)

Figure 1: Mean (±s.d.) percent of albendazole released from
matrix tablets (n=3) containing 20% of guar gum in dissolution
study without (control) and with metronidazole treatment (10, 30
or 50 mg/kg, oral once daily for 7 days).



In caecal contents of rats treated orally with 30 mg/kg
of tinidazole, the swollen guar gum matrix formulation was found intact and released 17.5% of albendazole only (Figure 2). The release of albendazole
decreased significantly (P<0.001) on treatment with
30mg/kg of tinidazole when compared to the drug
released in control study. In caecal contents of rats
treated with lower dose of tinidazole (15 mg/kg, oral),
the guar gum matrix formulation was found to degrade
partially releasing 34.5% of albendazole (Figure 2).
There was a statistically significant (P<0.01) decrease
in the amount of drug released after treatment with 15
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mg/kg of tinidazole. However, with a further
decreased dose of tinidazole (10 mg/kg, oral), the formulation was found to degrade into 2 pieces thereby
releasing 39.8% of albendazole (Figure 2).

rats
rats
rats
rats

50

treatment of amoebiasis. When the matrix tablets of
tinidazole containing 20% of guar gum were subjected
to in vitro drug release studies, there was no significant
difference (Figure 3) in the percent of drug released in
rat caecal contents when compared to the drug released
in the absence of rat caecal contents (control).

treated with gua r gum and 10 mg/k g tinid azol e
treated with gua r gum and 15 mg/k g tinid azol e
tre ate d wi th g uar gu m and 30 mg/kg tini dazo le
treated with guar gum o nly (control)
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Figure 2: Mean (±s.d.) percent of albendazole released from
matrix tablets (n=3) containing 20% of guar gum in dissolution
study without (control) and with tinidazole treatment (10, 15 or
30 mg/kg, oral once daily for 7 days).

Unlike metronidazole, even with 10 mg/kg of tinidazole treatment, there was a significant (P<0.05)
decrease in the percent of albendazole release from
guar gum matrix formulations. Thus, the release of the
drug from guar gum formulations was found to
increase with a decrease in the dose of tinidazole
administered (Figure 2). Due to the antimicrobial activity of tinidazole against the anaerobic bacteria (29), the
rat's GI flora might have been inhibited to a varying
degree depending on the dose of tinidazole administered. The results of the study thus indicate that the
concomitant administration of tinidazole with guar
gum based colon targeted formulations is likely to
interfere with the release of the drug in the colon. In
view of the results of the present study, the influence
of other antimicrobial agents against anaerobic bacteria
(e.g., cefoxitine, cefotitan, clindamycin) needs to be
studied. Such studies are in progress.
Guar gum based formulations for tinidazole are being
developed in this laboratory for colon targeting in the


Figure 3: Mean (±s.d.) percent of tinidazole released from
matrix tablets (n=3) containing 20% of guar gum in dissolution
study without (control) and with rat caecal contents.

It appeared that tinidazole released from the guar gum
matrix formulation might have inhibited the anaerobic
bacteria (29) present in the rat caecal contents and
hence insignificant difference in the percent of drug
released from the formulation. For this reason, a
detailed study was undertaken to study the influence of
tinidazole and metronidazole (other antiamoebic drug
having antimicrobial activity against anaerobic bacteria) on the usefulness of guar gum as a carrier for
colon-specific drug delivery using guar gum tablets of
albendazole as model formulation.
The results of the study showed that concomitant
administration of either metronidazole or tinidazole
would interfere with the degradation of guar gum by
colonic bacteria when these drugs are administered as
guar gum matrix tablets. In the light of these results,
the successful development of guar gum-based colontargeted delivery systems containing drugs acting on
anaerobic bacteria requires a tight control of the drug
release from the swollen guar gum formulations in the
presence of rat caecal contents. This could be achieved
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by compression coating of guar gum over the drug
core in a quantity sufficient to provide a tight control
of antiamoebic drugs until the swollen guar gum is
acted upon by caecal contents of colonic bacteria. Studies are in progress in this direction, and guar gum compression coated formulations of metronidazole and
tinidazole are being developed for delivering these
drugs in the physiological environment of large intestine.
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CONCLUSIONS
The objective of the study was to find the influence of
concomitant administration of metronidazole/ tinidazole (having also antimicrobial activity against anaerobic bacteria) on the usefulness of guar gum as a carrier
for colon-specific drug delivery using guar gum matrix
tablets of albendazole as a model formulation. The
results showed that the release of albendazole from
guar gum matrix tablets decreased with an increase in
the dose of metronidazole and tinidazole administered.
For successful design of colon targeted delivery systems for drugs having antimicrobial activity against
anaerobic bacteria using guar gum as a carrier, it
requires a tight control of drug release until the swollen guar gum formulation is acted upon by colonic bacteria.
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