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ABSTRACT

The present work was aimed to isolate the mucilage using microwave assisted extraction
technique and to evaluate its excipient properties. The yield was found to be 22.56g/kg. The
drugs and the isolated mucilage powder were found to be compatible as confirmed by the IR
spectral studies. The sedimentation rates of the prepared suspensions using a model drug
metronidazole were similar to that of the marketed sample and they were easily redispersible
and do not form a hard cake. The drug content of all the prepared suspension formulations was
found to be in the range of 94.2-96.1%. The isolated mucilage was also studied for its binding
nature using ibuprofen as a model drug. The prepared granules were free flowing and the
compressed tablets showed good hardness and friability as compared with the starch and
mar keted product, thereby confirming the mechanical resistance of the tablets. The drug content
of all the prepared tablet formulations was found to be between 93.0-99.45%. The rate of drug
release from tablet formulations using mucilage as binder was fast when compared to
formulations containing starch and marketed product. Formulation F4 (1:2 ratio) of the
prepared ibuprofen tablets showed similar release profile in comparison with the marketed
product. The drug release mechanism for the formulation F4 was predicted as first order model
with the r? value of 0.9632.
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INTRODUCTION

In recent years, plant mucilages have evoked trdmen interest due to their diverse
applications in pharmacy, for formulation of botfli@ and liquid dosage formsMucilages are
pharmaceutically important polysaccharides withemidnge of applications such as thickening,
binding, disintegrating, suspending, gelling, enfyilsg, stabilizing agents and also as release
retardantd They are normal products of metabolism formedhrit the cell and they represent
storage material that consists of sugar and uracid unit§*. Binders and suspending agents
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from natural sources do hold advantages over ththetic excipients, because of its inertness,
cost, and availability. Because of its colloidatura and viscosity, they can be used to suspend
insoluble substances in liquids and help in prémgnsedimentation in suspensiors Binders
are agents used to impart cohesive qualities tqptivedered material during the production of
tablets. With the increase in demand for natural mucilagiebas become necessary to isolate
and evaluate the newer sources of mucilages to tineeteeds. The seeds of Vigna mungo swell
and form gelatinous mass when it comes in contéttt water due to its hydrophilic natdre
Ibuprofen is a weekly acidic, non-steroidal anflammatory drug having high permeability
through stomach because it remains 99.9% unionizetbmach. It is well absorbed orally and
its half life is 1.8-2 hours™®. Metronidazole is antibiotic, amoebicide and amtipzoal. Oral
doses are rapidly absorbed from gastrointestimat.tits half life is 6.2 houts *2 The present
study was undertaken to isolate a natural pharnti@egéwexcipient from Vigna mungo (black
gram) which can be used as an effective susperatjiegt and tablet binder in pharmaceutical
formulations.

EXPERIMENTAL SECTION

Metronidazole was purchased from Yarrow Chem Prsdlidd., Mumbai lbuprofen was
obtained as a gift sample from Eros Pharma, Bangdtack gram seeds were purchased from
the local market. Dicalcium phosphate, starch, reagm stearate, citric acid, methyl paraben,
propyl paraben and purified talc were purchaseohf&D. Fine Chemicals, Mumbai, India. All
other chemicals used were of A.R grade.

Extraction of Vigna mungo (black gram) mucilage by microwave method

Black gram seeds were powdered in a mechanicatleidor 5 min and soaked in distilled water
for 24h in a beaker. The resulting mixture was scigd to microwave irradiation (Kenstar wave
reflector system, Model no.OM-9918C) for 3min. Thitve beaker was kept aside for 2h for
complete release of mucilage into water. The mextuas squeezed through a muslin cloth. To
the resulting viscous filtrate equal volume of eiblavas added to precipitate the mucilage. The
obtained mucilage was collected, dried d&G37powdered, sieved through sieve no.60 and stored
in a dessicator till further use The dried mucilage powder was subjected to chainésts to
confirm its identity.

Formulation of suspension

The required quantity of Vigna mungo mucilage pomake mentioned in Table 1 was taken in a
mortar. Little quantity of water was added andutated well. To this 500 mg of Metronidazole
was added and triturated to form a paste. The pabees, methyl and propyl paraben, citric
acid, and vanillin flavor was added and furthetutated to form a homogenous mixture. The
mixture was transferred to a calibrated bottle #mel volume was made up using sufficient
quantity of distilled water.

Formulation of tablets

The tablets were prepared by wet granulation teglenusing varying concentrations of black
gram mucilage as mentioned in Table 2 as a bindgent. To the mucilage powder dicalcium
phosphate, ibuprofen and starch (previously paskesugh sieve no. 80) was added and
granulated using alcohol as granulating agent. Wétemass was passed through sieve no 12 and
the granules obtained were dried al@3%or 30mins. The dried granules were subjectedryo
screening by passing through mesh no.16 superirdpmsemesh no.24 and then the granules
were lubricated with the mixture of talc and magmesstearate. The granules were compressed

119



R. Deveswaran et al J. Chem. Pharm. Res,, 2011, 3(2):118-125

into tablets using 8mm concave punch in rotary elalfress (Rimek RSB-4 minipress,
Cadmach).

Evaluation of prepared formulations
a) Phytochemical examination: Preliminary tests were performed to confirm thespreee of
mucilage. The chemical tests conducted were rutinemed test, molisch test, and iodine test.

b) Loss on drying: 500mg of Vigna mungo mucilage powder was weighet@aced in a clean
and neat china dish. It was kept in hot air ovetG#C for 1 hr. The china dish was removed
from the oven and again the weight of the mucilpge@der was determined. Loss on drying can
be calculated by the following equation

%LOD = initial weight — final weight / initial weigt X 100

c) pH of 1% solution: The pH of the mucilage solution was measured usidgital pH meter
by dispersing the black gram mucilage in 25ml stided water.

d) Drug-excipient interaction studies. The pure drugs sample and the physical mixture of
drugs and mucilage powder in the ratio 1:1 wergesiidd to I.R spectral studies using FTIR
spectrophotometer (FTIR 8400 S, Shimadzu, Japan).

Evaluation of Suspensions
1) Sedimentation volume: Prepared suspensions were stored in a 50 ml megstyiinder for
7 days at 35°C. Observations were made at evefgrt8 hrs and then every 24 hr for 7 days.
The sedimentation volume, F, was then calculatetjube following equation:

F =Vu/Vo
Where, Vu is the ultimate volume of the u sedimamtl Vo is the original volume of the of
suspension.

2) Particle size analysis. The patrticle size distribution in the suspensiors watermined using
optical microscope (Olympus LITE image). The susjp@ms were mixed thoroughly and a drop
of the suspension was taken on a slide and spreadhithin film. A total of 100 particles are
counted and their size is determined. The averageie size in micrometers was determined.

3) Redispersibility: Fixed volume of each suspension (50 ml) was kepélibrated tubes which
were stored at room temperature for various tinberuals upto 45 days. At regular interval of 5
days, one tube was removed and shaken vigorousdistribute the sediment and the presence
of deposit if any was recorded.

4) Drug content: From the prepared suspension samples amount eguived 200mg of
metronidazole was taken in a 100ml volumetric flaskl the volume was made up to the mark
with phosphate buffer (pH 7.4). The dispersion wastexed, filtered, diluted suitably with
buffer and the drug content was estimated at 223usimg UV-VIS spectrophotometer (UV-
1601, Shimadzu).

Evaluation of Tablets

1) Preformulation studies: The granules were studied for various micromeptiaperties such
as bulk density, tap density, Carr's index and Hatis ratio (Electrolab Tap Density tester,
USP,ETD-1020),
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2) Post compression analysis: The prepared tablets were evaluated for weighatiantest, test
for hardness, disintegration time and friability.

3) Drug content determination: Ten tablets of each formulation were powdered. Rowd
equivalent to 200mg of ibuprofen was weighed arahdferred to 100ml volumetric flask,
initially about 50ml of phosphate buffer 7.4 waslad and the flask was shaken thoroughly and
the volume was made up to 100 ml with the bufféutemn. The resulting solution was filtered,
diluted and the drug content was estimated at 223using UV spectrophotometer using
phosphate buffer as blank.

4) In-vitro drug release: Drug release studies were carried out using US$obldison rate test
apparatus-Il (Electro lab, Mumbai, India). The studas conducted at 32 and 50rpm. The
dissolution medium used was 900ml of phosphateebyfH 7.4 and study was carried up to 2
hours. 2ml of sample was withdrawn at differentdimtervals and replaced with fresh medium
in order to maintain sink condition. The withdrawamples were diluted suitably and drug
content was estimated spectrophotometrically ah223

RESULTSAND DISCUSSION

The black gram mucilage was extracted by microvassisted extraction technique. The yield of
mucilage was found to be 22.56g/kg of black graradse On treatment of mucilage with
ruthenium red, it showed red color confirming tliegence of polysaccharide. A violet ring was
formed at the junction of two liquids on reactioithvmolisch reagent confirming the presence
of carbohydrates. The compatibility between thegdand isolated mucilage powder was found
to be good as confirmed by the I.R spectral studiafared spectra of pure drug metronidazole
showed sharp peaks at 1076.21, 1477.37, 3217.64,a8cm™ that confirmed the presence of
C-N stretch, N=0O, C-H, O-H and C-C stretch (FigLhe I.R. spectra of physical mixture of
metronidazole with mucilage powder showed pealssaatte regions according to their functional
groups, as compared with pure drug thereby prothegabsence of incompatibility between the
drug and the mucilage powder (Fig 2). The presefigeaks at 937c¢h1419.51, 1716.58m*
and2950.29crit confirmed the O-H bending, C-C stretch , C=0 streind C-H stretching for
the drug Ibuprofen (Fig 3). The physical mixturellaiprofen with mucilage powder confirmed
that there was no interaction between the drugthednucilage powder by exhibiting peaks at
same wave number (Fig 4). The pH of 1% solution feasd to be 7. The loss on drying of the
isolated mucilage powder was found to be 16% aedatrerage particles size of the mucilage
powder was found to be 6.42uimhe results of characterization of isolated mualggpwder
were shown in Table 3.

Table 1: Formulation of M etronidazole suspension

Ingredients (in mg) Formulation Code
F1 F2 F3 F4

Metronidazole 500 500 500 500
Vigha mungo mucilage powder 250 500 75( 1000
Citric acid 200 200 200 200
Methyl paraben 150 150 150 150
Propyl paraben 100 100 100 100
Vanillin flavor 5 5 5 5
Purified water Q.S to ml 50 50 50 50
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Table 2: Formulation of Ibuprofen Tablets

Ingredients (in mg) Formulation Code
g 9 FL | F2 | F3 | F4] F5] F6
Ibuprofen 200 200 200 200 20( 200
Vigna mungo mucilage powder 10 2( 3( 40 X X
Starch X X X X 20 40
Dicalcium Phosphate 82 72 62 52 72 5p
Talc 5 5 5 5 5 5
Magnesium Stearate 3 3 3 3 3 3
Table 3: Mucilage powder characterization
S.No Parameters Observed valueg
1 Bulk density 0.551g/ml
2 Tapped density 0.760g/ml
3 Carr’s index 27.5%
4 Hausner’s ratio 1.379
5 Angle of repose 366"
6 Average patrticle size 6.42um
7 Average rate of flow 10.33 sec
8 Loss on drying 16%
9 pH of 1% solution 7
Table 4: Pre-compression properties of the granules
Formulations
Parameters F1 F2 F3 F4 F5 F6
Bulk density (g/ml) 0.371 0.405 0.417 0.388 0.357 .400
Bulkiness 2.69 2.46 2.39 2.50 2.80 2.50
Tapped density (g/ml) 0.502 0.567 0.548 0.5b8 0.51®.550
Carr’s index (%) 26.09 28.57 23.9( 30.01 30/0 27,20
Hausner’s ratio 1.3 1.4 1.3 1.4 1.4 1.3
Angle of reposef)) 12.17 13.49 7.43 7.23 8.5] 10.0
Table 5: Post-compression analysis of the prepared tablets
Formulations
Parameters F1 F2 F3 F4 F5 F6
Weight variation* (%) 0.28+0.02 0.29+0.02 0.30+0.02 0.30+01 0.30+0.02 0.29+0.02
Hardness* (kg/cr) 4.2+0.25 3.1+0.230 4.46+0.416 5.2+0.20 3.6+0.52 .43380.40
Friability* (%) 0.72+0.04 0.643+0.040 0.53+0.050 9P+0.02 0.66+0.05 0.68+0.06
Disintegration time* (mins) 3.5+0.30 3.17+0.25 15230 2.47+0.3 1.2+0.1 1.1+0.1
Drug content* (%) 96.83+0.8505 95.63+0.776 96.4880.] 99.33+0.29 94.5+0.50 93.144+0.4

OT

* Average of three determinations

Four batches of suspension formulations were pegpasing the isolated mucilage powder and
were compared with a marketed produdthe prepared suspensions were easily redispersible
and do not form a hard cake. The average sizeegbdinticles in all the suspensions was found to
be 14.5 um. The drug content of all the formulatiamas in the range of 94.2-96.1%. On
comparison of the sedimentation rates of the foateal suspensions and marketed product, no
significant changes in the sedimentation behavenevobserved.
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Fig 1. |.R.Spectra of puredrug Metronidazole

Four batches of tablets were prepared using tHatésb mucilage powder as binder and were
compared with starch binder. A total of six batcheere prepared. The results of pre-
compression parameters indicated that the gramees found to be free flowing and exhibited
better compressibility index (Table 4). The resuf post-compression analysis were given in
Table 5. The prepared tablets showed good hardmek$riability as compared with the tablets
prepared using starch binder which confirmed theharical resistance of the prepared tablets.
Hardness of the tablets was found to be in the gamig3.1-5.2 kg / cf All the tablet
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formulations showed a drug content within the raofy83.14-99.33%lt was observedhat rate
of drug release from all tablet formulations conitagg mucilage was fast when compared to
formulations containing starch binder.

Fig 4: |.R.Spectra of mucilage powder with Ibuprofen
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ibuprofen with blackgram mucilage 1fem

Fig 5: Cumulative % drug release of prepared tablet formulations
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Formulation F4 of the prepared tablets showed amilease profile in comparison with the
marketed produciThe drug release profile of all the formulationssvelown in Fig.5. The drug
release mechanism of formulation F4 was predidtegl§) by PCP disso V3 software. The drug
release mechanism was found to be by first ordeetiis that was confirmed by thevalue of
0.9632.

CONCLUSION

Thus the present study suggested that mucilagdeasolated efficiently by using microwave
irradiation from Vigna mungo (Black gram seeds) aad be used as an effective suspending
agent and tablet binder in oral pharmaceutical tdations. But the feasibility of isolation of
mucilage powder in pilot scale needs to be emphdsiz future.
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