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ABSTRACT

Miconazole nitrate (MN) is a broad-spectrum antifungal agent that has been extensively applied
for the management of dermal, buccal and vaginal candidiasis. In this study, Mucoadhesive
patches were prepared with tamarind gum and HPMC. Mucoadhesive patches containing 10 mg
miconazole nitrate were evaluated. The patches were evaluated with respect to their in vitro
drug release, mucoadhesive strength, folding endurance, buccal residence time, convenient
biocadhesion, acceptable elasticity, swelling and surface pH were obtained. The FT-IR
spectroscopy revealed no interaction between drug and polymer and compare the evaluation
parameter between tamarind gum and HPMC. Thus the tamarind gum could be a promising
vehicle for the fabrication of buccal patches.
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INTRODUCTION

Oral mucosal drug delivery is an alternative metbbdystemic drug delivery that offers several

advantages over both injectable and enteral metlandsalso enhances drug bioavailability

because the mucosal surfaces are usually richoodbsupply, providing the means for rapid

drug transport to the systemic circulation and divwj, in most cases, degradation by first-pass
hepatic metabolism. The systems contact with theorbon surface resulting in a better

absorption, and also prolong residence time atsiteeof application to permit once or twice

daily dosing. For some drugs, this results in ragndet of action via a more comfortable and
convenient delivery than the intravenous rdute.

Miconazole nitrate (MN) is a broad-spectrum antifahagent that has been extensively applied
for the management of dermal, buccal and vaginatlidgasis. Several buccal drug delivery
devices containing miconazole were developed sscthawing gum, oral gel and bioadhesive
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buccal tablets.The main aim in the present study was to develazdl mucoadhesive patch to
ensure satisfactory miconazole level in the moattpfolonged periods.

Tamarind powder is derived from the seeddaharindus indica Linn, a common and most
important tree of India and South East Asia. Tanthpowder polysaccharide has xyloglucan
and glucose backbone with xylose and galactoseramo as side chaifsRefined Tamarind
gum and tamarind cmc is used as a thickening,|=tiaigi and gelling agent in the food industry,
particularly in Japan where it is a permitted fattlitive. The polysaccharide is composed of
(1—4)-p-D-glucan backbone substituted with side chains adD-xylopyranose andB-D-
galactopyranosyl (1 to 2)-D-xylopyranose linked (3 6) to glucose residues. The glucose,

7-8
xylose and galactose units are present in the odt».8:2.25:1.0. In India, it is one of the

9
cheapest gums available and excellent stabiliter othe acid pH range. Tamarind
polysaccharide has the ability to form the gelthmpresence of sugar or alcohol. The molecular

10
weight of the polysaccharide is reported to thgeafnom 115,000 to 2,500,000 Da.

Tamarind is as a viscosity enhancer showing mucatiimm mucoadhesive, bioadhesive
11

activities.  and noncarcinogenic, biocompatible and has hi%;lgiolding capacity. These led

to its application as excipient in hydrophilic drdelivery system.

MATERIALSAND METHODS

Materials

Miconazole nitrate  was obtained as a gift sanfpden Praniti drug pvt Itd; Ankaleshwar
Tamarind gum was obtained as a gift sample fromvBa gum udyog, Gujrat .and HPMC was
Purchased from Jinendra Scientific, Jalgoan.Othemicals were of analytical grade.

Methods
Preparation of buccal patch by using HPMC and tardagum

1. By usngHPMC

Buccal patches of Miconazole nitrate were prepdngdolvent casting technique using film

forming polymers HPMC polymer dissolved in 3 mlathanol. The beaker containing polymer
and ethanol was kept aside for 5 min for swellihghe polymer. Further 3 ml of ethanol was

added to the above polymer solution and the digpersas stirred. Then Dibutyl phthalate as
was added to the polymer solution. Simultaneousigokbzole nitrate was accurately weighed
and dissolved in 1 ml of ethanol in another beakbe drug solution was added to the polymer
solution and was mixed thoroughly with the helpaahagnetic stirrer. The glass mould of size
5x3 cnf was placed over a flat surface. The whole solutims poured into the glass mould.

Inverted funnel was placed over the mould to awnidden evaporation. The mould containing
polymeric solution of drug was kept 12 hours atmaemperature for drying. After drying, the

films were observed and checked for possible ingeéidns upon their removal from the moulds.
They were covered with wax paper and preservedesicdators till the evaluation tests were
performed.

2. By using Tamarind gum
Miconazole nitrate buccal patch prepared in twqstan first Gel of Tamarind gum was

prepared according to the method of cross linkih@amarimd gum with epichlorhydrir[12.2]
Tamarind gum and sodium hydroxide (1N, 54°C) weigech thoroughly and epichlorhydrin
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was slowly added with continuous homogenization rfii6). Then the formed gel was diluted
with water. , the miconazole nitrate was addedht gel and mixed properly. After required
amount of Dibutyl phthalate as plasticizer wereextlds mentioned in the formula. The patches
were prepared using solvent casting technique.ri&il rings having diameter of 4.5 cm and
thickness 0.5 cm were used for holding the polyswdution on aluminum foil. The resulting gel
was poured in the ring and dried at 50°C at an odter drying the patch was taken out from
the metal ring and cut into circular shapes andedton desiccators. and amount of loaded
miconazole nitrate (i.e. 10 mg) were kept constanall formulation including the optimized
formulations

Evaluation of Buccal Patches

Film Weight

For evaluation of film weight, three films of (288 from each formulation were taken and
weighed individually on a digital balance

Thickness
The thickness of each patch was measured using gaege at five different positions of the
patch and the average was calculated.

Folding endurance

Folding endurance of the patches was determineckgatedly folding one patch at the same
place till it broke or folded upto 300 times maryalvhich was considered satisfactory to reveal
good patch properties. The number of times of patalid be folded at the same place without
breaking gave the value of the folding endurantés Test was done on five patches.

Uniformity of weight of the patches
Patches sizes of 1x1 émvere cut. The weights of five patches were taked the weight
variation was calculated.

Drug Content

The patches were tested for the content unifornditpatch of size 1x1 cfwas cut and placed
in a beaker. Ten ml of a 0.1 N hydrochloric acitbBon was added. The contents were stirred in
a cyclo-mixer to dissolve the film. The contentseviransferred to a volumetric flask (10 ml).
The absorbance of the solution was measured adhssbrresponding blank solution at 220 nm

Swelling Index
Weight and area increase due to swelling were nnedsu

Weight increase due to swelling: A drug-loaded pait1x1 cni was weighed on a preweighed
cover slip. It was kept in a petridish and 50 mipbibsphate buffer, pH 6.8 was added. After
every five min, the cover slip was removed and wedyupto 30 min. The difference in the
weights gives the weight increase due to absormtiomater and swelling of patch

Area increase due to swelling: A drug loaded paizle of 1x1 crhiwas cut and placed in a
petridish. A graph paper was placed beneath thelst, to measure the increase in the area. 50
ml of phosphate buffer, pH 6.8, was poured into pleé&idish. An increase in the length and
breadth of the patch was noted at five min intex¥af 60 min and the area was calculated.

Swelling Index = W2-W1/ W1 x100
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Where, W1 is the weight of buccal patch before mhigpnto
Beaker and W2 is the weight of buccal patch afigpidg in beaker and wiped.

In vitroresidencetime

The in vitro residence time was determined usindpeally modified USP disintegration
apparatus.The disintegration medium was compos@&®inl pH 6.8 isotonic phosphate buffer
(IPB) maintained at 37C. A segment of rabbit intestinal mucosa, 3 cmgllenwas glued to the
surface of a glass slab, vertically attached to dpparatus. The mucoadhesive patch was
hydrated from one surface using pH 6.8 IPB ana tine hydrated surface was brought into
contact with the mucosal membrane. The glass skxb wertically fixed to the apparatus and
allowed to move up and down so that the patch wagptetely immersed in the buffer solution
at the lowest point and was out at the highesttpdine time necessary for complete erosion or
detachment of the patch from the mucosal surfacere@orded .

In Vitro Release

The USP 24 dissolution apparatus type 1 was usadh&s were fixed to the central shaft using
cyanoacrylate adhesive. The dissolution mediumisteds of 900 ml pH 6.8 phosphate buffer.
The release was performed at 37.% €C with a rotation speed 50 rpm. At predeterminetkti
intervals, the remaining patch was removed from digsolution flask and assayed for the
amount of drug remaining using two-phase titratechnique. The release study was carried out
for 24 h. One patch was used for each interval. féreent MN released was determined by
difference. The data presented were the mean eé tleterminations. Miconazole nitrate was
assayed using a two-phase titration . The medicgaééch was placed in a 100-ml beaker and
soaked with 10 ml distilled water till complete idiegration. Then, 10 ml of 1M sulphuric acid,
25 ml of dichloromethane and 1ml of dimethyl yell¢gas indicator) were added. The mixture
was titrated 0.01M sodium dodecyl sulphate solutidth vigorous magnetic stirring until a
colour change from yellow to pink was observedhm érganic phase at the end-point. The upper
agueous layer remained colourless throughout tiaitin. A reagent blank prepared in the same
way was titrated and any necessary corrections wvadeilated. The sensitivity and linearity of
the assay were checked over a concentration range I to 30mgy = 0.281x; r2 = 09999).
Inter-day precisionn(= 9) at the concentration of 5mg had a coefficantariation of 2.55%.

Surface pH Deter mination:

The surface pH was determined by using combitessglectrode . The patches were allowed
to swell by keeping them in contact with 1 ml oftdied water (pH pH 6.8+0.1) for 2 h at room
temperature, and pH was noted down by bringingetbetrode in contact with the surface of the
patch, allowing it to equilibrate for 1 minute. Therface pH of the patches was determined in
order to investigate the possibility of any sid&eefs, in the oral cavity. As acidic or alkaline pH
is bound to cause irritation to the buccal mucbsace attempt was made to keep the surface pH
of close to the neutral pH.

Mucoadhesive Strength

The strength of bond between the patch and mucusatbrane (excised from sheep buccal
mucosa) was determined using tensile experimenta specially fabricated assembly . The
sheep buccal mucosa was used as model membrarisoémwic phosphate buffer pH 6.8 was
used as the moistening fluid. The sheep buccal saue@s stuck onto inner surface of the petri
dish using suitable glue such that a mucosal seirfaces upwards. Then the phosphate buffer
pH 6.8was added into petri dish such that the buies contacted with the mucosal membrane.
Two sides of balance were made equal before studkeeping a 5 g weight on the left side A
petri dish containing mucosal membrane was kemivibéhe right-hand setup of the balance. The
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test dummy films were stuck on to lower flat sidehanging glass assembly. The surface of
mucosa was blotted with Whatmann filter paper r#.74vo mL of phosphate buffer pH 6.8 was
added to the mucosal surface and 5 g weight frameft pan was removed. This lowered the
glass assembly along with film over the membrartd weight of 5 g. This was kept undisturbed
for 3 min. Then the weights on the left hand sidgenslowly added till the patch just separated
from the membrane surface. The excess weight otethpan that is total weight minus 5 g was
taken as adhesive strength.

RESULTSAND DISCUSSION

Thickness:
All the patches have uniform thickness through&t&ndard deviation of all the patches ranged
from 0.0062 to 0.0421.

Weight Uniformity

The average weight of patch was reported in Tabl2 and calculated by using ten patches of
sizes 1.128 cm diameter for standard deviation.Wéight of buccal patch ranges fran©2844-
0.04638

Folding endurance: Films did not show any cracks even after foldingrfwmre than 300 times.
Hence it was taken as the end point. Folding emdaraid not vary when comparison was made
between dummy films and drug loaded films.

Surface pH: The surface pH of all formulations was the neup#l and hence no mucosal
Irritation was expected and ultimately achievedgratcompliance.

In vitrorelease: The release data of Miconazole nitrate from allghtches were given in Fig.1.
It indicates that the drug release was highestaimdrind gum. Data of the in vitro release were
fit into different equations and kinetic models dgplain the release kinetics of Miconazole
nitrate from the buccal patches.

Drug-Polymer Compatibility

IR spectra of Miconazole nitrate and Tamarind gurmpolymers are shown in Figure [t
observed were not affected which indicated thatetlveas no interaction between Miconazole
nitrate and polymers.

Mucoadhesive Strength

The mucoadhesive strength of different formulatiomss determined. All the formulations
showed good mucoadhesive strength. Among the fatons F3 showed maximum
mucoadhesive strength while formulation F2 shovesd imucoadhesive strength (Table 2).

Tablel. Composition of different buccal mucoadhesive for mulations

For mulations I Il i v | v |Vl
Miconazole nitrate(mg) 10  1(Q 10 1p 10 10
Tamarind gum(mg) 200 150 1Q0
NaoH(ml) 05| 05 05 053 05
HPMC(mg) - - - | 200, 150 100
Epiclorhydrin 30| 20| 10 - -
Dibutyl phthalate(mg) | 200 40D 600 200 4p0 600
Oleic acid(mg) 100 100 100 100 100 10O
Ethanol (ml) - - - 6 6 6
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Table 2: Characteristics of buccal mucoadhesive patches

Swelling
% % Weight Muco Invitro
. Thickness | Weight Area Content Folding vagnt Surface : .
formulation (mm) Increase | Increase | Uniformity | endurance Unifor mity pH adhesive | Residence
After 30 | After 30 (mg) strength | Time(min)
min min
F1 0.299 778.25 58.52 89.12 >300 13.17 6.5+025 40.92245 £ 12
F2 0.264 754.29 47.25 88.75 >300 13.29 6.9+017 38.22 259 +4
F3 0.261 751.56 46.36 86.92 >300 15.05 6.2+025 39.88244 + 11
F4 0.213 322.14 31.25 82.51 >300 23.28 6.24+(0.25 30.14 162 +5
F5 0.209 354.24 29.44 80.46 >300 24.44 6.19+0.25 30.86 97 +9
F6 0.200 349.25 29.69 83.53 >300 19.17 6.20+0.25 2891752
Tableno 3: Kinetic parametersof all formulations
formulation | Zeroorder | First order | matrix | Peppas | Hix.Crow
F1 09702 0.9702 0.9612 0.9924 0.9702
F2 0.9736 0.9736 0.9659 0.9948 0.9736
F3 0.9780 0.9780 0.9550 0.9937 0.9780
F4 0.9663 0.9663 | 0.9773| 0.9958 0.9663
F5 0.9464 0.9464 0.9759 0.9934 0.9464
F6 0.9001 0.9001 0.9880 0.9829 0.9001
Figure 1. FTIR of a) Miconzole nitrate pure b) Tamarind gum
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Fig: 2 Invitrorelease of Miconazole nitrate from patches1to 3
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Fig: 31nvitrorelease of Miconazole nitrate from patches4 to 6
CONCLUSION

Mucoadhesive patches containing miconazole niwateg tamarind gum and HPMC polymers
showed satisfactory mucoadhesive characteristiesnafind patches improved uniform and
effective miconazole levels in vitro without beirdyastically influenced by ageinglrhe
optimized batch F1 and F3, Miconazole nitrate buowacoadhesive patches gave a reasonable
in vitro residence time 244 + 11min and 245 = 12miuhich is important for prolonging the
adhesion of the patch with the buccal mucosa, tgsoving the overall therapy of muscle
spasticity. The batches F1 and F3 provided a cledrcand prolongedn vitro release of
Miconazole nitrate (for 24hr). This would be imgont for better patient compliance because of
the decrease in the frequency of administrationdih@hally, it may avoid the tolerance
formation of Miconazole nitrate. The prepared desdagrm was found to stable at room
temperature after performing stability testing fononth. In future, pharmacokinetics studies
will be carried out to assess efficacy of buccatoadhesive patch of Miconazole nitrate. Hence
The optimised formulation were found to be betwE#ro F 3.
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