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ABSTRACT

The present study aimed at formulation and Evaluation of buccal tablets containing microparticulate system for
controlled release of Fluconazole using blend of polymers in the treatment of candidiasis. The microparticles of
Fluconazole were prepared by spray drying technique. The prepared microparticles were compressed into buccal tablets
and evaluated for mucoadhesive properties, swelling index, invitro drug release studies. It was found that the
Fluconazole release rate increased with a decreased amount of polymers. This can be adjusted by maintaining the
concentration of the polymers. The formulation FC2 was found to be optimum formulation.

KEYWORDS: Fluconazole, Antifungal, Microparticles, Buccal Tablets, Controlled Release.

INTRODUCTION

The present research work involves the formulation of
buccal drug delivery system. In recent years with the
enhancement of life expectancy and the consequent
increase in the number of patient’s physical suffering
from mucosal infections associated with immune
compromised diseases, the search for formulations which
reduce or minimize dose dumping and reduces the
frequency of administration. Hence, increasing the
effectiveness, safety, quality and expected a cost reduced
medication.” Microencapsulation is a well-known
method that is used to modify and delay drug release
from pharmaceutical dosage forms. There number of
microencapsulation  techniques available for the
formation of controlled and sustained release
microparticulate drug delivery systems. Spray drying
method is one of the popular methods for the
encapsulation of drugs within water insoluble polymers.

Fluconazole, commonly known as Diflucan, is an
antifungal drug used for the treatment of both systemic
and superficial fungal infections in a variety of tissues. It
was initially approved by the FDA in 1990. This drug is
an azole antifungal, in the same drug family
as Ketoconazole and Itraconazole. Fluconazole has many
advantages over the other antifungal drugs including the
option of oral administration. The side effect profile of
this drug is minimal. It has been demonstrated as an
efficacious treatment for vaginal yeast infections in one
single dose.[? Here an attempt was made to reduce the
dosing frequency and to maintain the drug level at
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therapeutic concentration range, by formulating a
Controlled drug delivery system in the form of
microparticles using blend of hydrophilic and lipophilic
polymers.

METHODS

Preparation of Microparticles

The microparticles were prepared by spray drying
technique. Various formulations and process variables
that could affect the preparation and properties of the
microparticles were identified and optimized to get
small, discrete and spherical microparticles. The
formulation variables included concentration of drug:
polymers ratio, amount of solvent used, types of
excipients and its solubility. Different parameters such as
temperature  of inlet air, drying temperature,
concentration of different polymers and drug, feed rate,
inlet air pressure and aspiration were optimized during
the process. Optimum drying conditions were employed
for the process i.e,

Inlet temperature: 82°C
Feed-flow rate (ml/min); 5-6 ml/min
Compressed spray air flow: 10 L/min
Air pressure: 1.5 kg/cm?
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Table 1: Formulation chart of Fluconazole microparticles.
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Chitosan

Formulation code
(mg)

Carbopol 71G(mg)

Chitosan-carbopol 71G physical | IPEC
mixture (1:1) (mg) (mg)

FAl 50 ---

FA2 100 ---

FB1 --- 50

FB2 --- 100

FC1

FC2

FD1

60

FD2

70

Compression of microparticles into tablets
Mucoadhesive tablets were fabricated by direct
compression of prepared microparticles adding two
percent of talc and microcrysaline cellulose. The blend
was lubricated and then compressed into compacts by
direct compression method using 8-mm flat-faced
punches in KBr press (Technosearch, Mumbai, India) at
one ton pressure with a dwell time of one.

In vitro mucoadhesive studies

Mucoadhesive strength of the tablets was measured using
modified physical balance. In vitro bioadhesion studies
were carried out using sheep buccal mucosa and
modified two-armed balance. The phosphate buffer pH
6.8 was used as the moistening fluid. A glass stopper was
suspended by a fixed length of thread on one side of the
balance and was counter balanced with the weights on
the other side. Fresh sheep buccal mucosa was collected
from the slaughter house. It was scrapped off from the
connective tissues and a thin layer of buccal mucosa was
separated and used for the bioadhesion study. A circular
piece of sheep buccal mucosa was cut and fixed to the
tissue holder and immersed in phosphate buffer pH 6.8
and the temperature was maintained at 37+1°C. Then the
tablet was fixed to a glass stopper with the help of
cyanoacrylate adhesive and placed on the buccal mucosa
by using a preload of 50 gm and kept aside for 1 min to
facilitate adhesion bonding. After preloading time, the
preload was removed and the weights were added on the
other side of the balance until tablet detaches from the
sheep buccal mucosa. The weight required to detach
tablet from buccal mucosa was noted.

Modified
mucoadhesive studies.

Figure 1: physical balance for
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In vitro drug release studies

Release of Fluconazole was determined using dissolution
test apparatus USP type Il at 100 rpm. The dissolution
was studied using 100ml phosphate buffer 6.8.The
temperature was maintained at 37+0.5°C. Aliquots (10
ml) of dissolution media were sampled at specified time
intervals and replaced with fresh media immediately
after sampling. Samples were analyzed for drug content
by UV Visible spectroscopy.**!

RESULTS AND DISCUSSION

Swelling studies

The dosage form planned for the buccal cavity, hence the
swelling studies were carried out in buccal pH 6.8. In the
initial stages, the swelling occurs very rapidly due to the
entry of water via metastable pores in the tablets. This
mechanism is known as hysteresis of the swelling that is
followed by swelling as a result of diffusion processes. If
an intact hydrated layer can be established over the
period of study, diffusion may be the most important
factor controlling the rate of drug release from the
system diffusion. Drug release from hydrophilic matrix
could occur by swelling-controlled mechanism.

Formulations containing chitosan (FA1 and FA2) alone
exhibited least swelling index in phosphate buffer pH 6.8
FA1 and FA2 formulations have the ability to form the
gel layer around the tablet in acidic pH, FB1 and FB2
formulation containing carbopol 71G exhibit swelling
upto 8 hrs. The swelling property of carbopol 71G is
directly influenced by the dissociation of carboxylic
group that occur in neutral pH and basic pH. Hence the
swelling index of carbopol 71G containing formulations
is more in phosphate buffer pH 6.8. Formulations
containing physical mixture of chitosan and carbopol
71G in FC1 and FC2 formulations exhibited varied
swelling, due to the presence of both polymers that has
the opposing swelling character in phosphate buffer pH
6.8.

Formulations containing only IPEC alone exhibited
gradual increase in swelling. Increase in the
concentration of IPEC in tablets, increases the swelling
index which may be due to higher concentration of
polymers that forms thicker gel layer around the tablet
and a tighter polymeric network. Last three formulations
containing IPEC with chitosan and carbopol 71G exhibit
higher swelling.
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These findings indicate the presence of only IPEC in
matrix tablet exhibit slow uniform pH independent
swelling degree and also the presence of chitosan and
carbopol 71G in IPEC matrix tablets alters the swelling
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degree. Therefore the mechanism of drug release from
IPEC matrix tablets was affected by the presence of
chitosan and carbopol 71G.

Table 2: Swelling index data of fluconazole formulations in phosphate buffer pH 6.8.

Swelling index Mean + S.D*
Formulation Code Time in Hours
1 hour | 2 hour | 3hour | 4 hour | 5hour | 6 hour | 7hour | 8 hour
AL 40 89 145 | 178 | 2% 352
+0.65 +0.14 +0.56 +0.37 +0.42 +0.15
A2 65 152 | 246 | 301 | 3% 409
+0.32 +0.27 +0.97 +0.27 +0.22 +0.17
FB1 83 176 251 326 411 432 L L
+0.53 +0.27 +0.18 +0.71 +0.83 +0.29
Fo 98 198 | 287 | 354 | 443 | 452
+0.18 +0.62 +0.41 +0.29 +0.92 | £0.19
EC1 91 106 123 189 219 265 283 327
+0.57 +0.29 +0.38 +0.46 +0.11 +0.15 +0.25 +0.36
EC2 97 112 124 198 238 287 327 364
+0.47 +0.83 +0.29 +0.78 +0.92 +0.37 +0.92 +0.65
ED1 102 126 175 244 301 377 401 451
+0.52 +0.73 +0.38 +0.61 +0.38 +0.53 +0.29 +0.82
ED2 105 154 207 272 322 402 426 472
+0.75 +0.38 +0.72 +0.88 +0.28 +0.17 +0.82 +0.17
600
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Figure 2: Swelling index profile for fluconazole formulations in phosphate.

Buffer pH 6.8

In vitro mucoadhesion studies

Mucoadhesive strength for formulations is summarized
in table 3. Based on the in vitro drug release profile,
formulations were subjected for mucoadhesive studies.
Three formulation containing IPEC exhibited the least
mucoadhesive strength. The formed complex lacks the
free functional groups which are involved in the complex
formation; hence the satisfactory mucoadhesive strength
was not evolved. Further increase in the concentration of
IPEC, did not enhance mucoadhesive strength. The
prepared complex lacks the strong binding but minor
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binding to the mucosal surfaces was observed which may
be due to hydrogen bonding interactions.

441



Nagendra et al.

Table 3: Mucoadhesive strength data of formulations.
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Formulation code | Mucoadhesive strength(N/cm?) Mean+SD*
FAl 0.020+0.006
FA2 0.03+0.007
FB1 0.031+0.007
FB2 0.031+0.008
FC1 0.07+0.01
FC2 0.08+0.01
FD1 0.10£0.01
FD2 0.08+0.01

*meanSD, n=3

In- vitro drug dissolution

Release of Fluconazole was determined using dissolution
test apparatus USP type Il at 100 rpm. The dissolution
was studied using 100 ml of phosphate buffer pH 6.8.
The temperature was maintained at 37+0.5°C. The
sample were withdrawn at different time intervals

1,2,3,4,6,8,10 and 12 hrs filtered through whatman filter
paper and replaced equal volume of dissolution medium.
Sample was suitably diluted and analyzed for
Fluconazole using UV-visible spectrophotometer. The
percentage of Fluconazole release was calculated.
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Figure 3: In-vitro drug release profile of the formulations.

CONCLUSION

The objective of this study was to formulate and evaluate
buccal tablets containing microparticulate system for
controlled release using different ratios of drug to
polymers and  prepared  microparticles  were
characterized. There is strong prophylactic and clinical
need to develop new solid dosage form for candidiasis
with anticipated characteristics such as better therapeutic
efficacy, retention for intended interval, patient
flexibility with cost effective medication. The mucosal
drug delivery system developed viz., interpolyelectrolyte
complexes have demonstrated their dominance and
suitability for buccal route for candidiasis Thus the study
shows that the developed system have a pronounced
appeal for the convenient treatment of candidiasis that
may be explored in improving the limitations of existing
drug delivery system.
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