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Abstract. The aim of the present study was to develop and evaluate a buccal adhesive tablet containing
ondansetron hydrochloride (OH). Special punches and dies were fabricated and used while preparing
buccal adhesive tablets. The tablets were prepared using carbopol (CP 934), sodium alginate, sodium
carboxymethylcellulose low viscosity (SCMC LV), and hydroxypropylmethylcellulose (HPMC 15cps) as
mucoadhsive polymers to impart mucoadhesion and ethyl cellulose to act as an impermeable backing
layer. The formulations were prepared by direct compression and characterized by different parameters
such as weight uniformity, content uniformity, thickness, hardness, swelling index, in vitro drug release
studies, mucoadhesive strength, and ex vivo permeation study. As compared with the optimized
formulation composed of OH—5 mg, CP 934—30 mg, SCMC LV—165 mg, PEG 6000—40 mg, lactose—
5 mg, magnesium stearate—1.5 mg, and aspartame—2 mg, which gave the maximum release (88.15%),
non-bitter (OH) that form namely ondansetron base and complexed ondansetron was used in order to
make the selected formulation acceptable to human. The result of the in vitro release studies and
permeation studies through bovine buccal mucosa revealed that complexed ondansetron gave the
maximum release and permeation. The stability of drug in the optimized adhesive tablet was tested for
6 h in natural human saliva; both the drug and device were found to be stable in natural human saliva.
Thus, buccal adhesive tablet of ondansetron could be an alternative route to bypass the hepatic first-pass
metabolism and to improve the bioavailability of (OH).
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optimized formula.

INTRODUCTION

Ondansetron hydrochloride (OH) is a SHT3 serotonin
antagonist used in the prevention of nausea and vomiting
associated with emetogenic cancer chemotherapy (1-3). OH
is well absorbed and undergoes first-pass metabolism (4).
Oral bioavailability of OH is almost 59%, and peak plasma
about 0.03-0.04pg/ml is obtained after 1.5 to 2 h of admin-
istration (5). As administering drug by buccal route avoids
hepatic first-pass metabolism, thus, delivery of OH to the
systemic circulation via the buccal route would improve its
bioavailability. Buccal delivery involves the administration of
the drug through the buccal mucosal membrane lining of the
oral cavity (6). This route has a number of advantages when
compared with the oral route. These advantages include the
avoidance of first-pass metabolism, the ability to produce
systemic effect with a rapid onset of action, easy accessibility,
enhanced patient compliance, and rapid cellular recovery
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following local stress, and the possibility of removal of the
dosage form when required (7-12).

Buccal drug delivery necessitates the use of mucoadhe-
sive polymers as a means of prolonging the residence time of
the dosage form on the absorbing membrane as well as
localizing drugs in a particular region. In this study a large
variety of polymers in different combinations were used. The
combinations of polymers were preferred because it could
offer acceptable adhesion and biocompatibility properties.
The selection of polymer and optimization of the formulation
both from adhesion and controlled drug release point of view
remain an important goal and challenge for development of a
buccal dosage form (13).

The objective of the present study was to formulate a
bilayered bioadhesive buccal tablet of OH to prolong the
residence time of the buccal tablet, which ensures satisfactory
drug release in a unidirectional way to the mucosa, thus
avoiding loss of drug due to wash out with saliva. The
mucoadhesive buccal tablets were evaluated by weight
uniformity, content uniformity, thickness, hardness, swelling
index, in vitro drug release studies, mucoadhesive strength,
and ex vivo permeation study. The mucoadhesive buccal
tablet was compared for drug release and mucoadhesive
study for both ondansetron hydrochloride with non-bitter
taste base ondansetron and complexes of ondansetron.
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MATERIALS AND METHODS
Materials

OH (dehydrated) was a gift sample of M/S Brawn Labs.,
Ltd. (Faridabad, India). Carbopol (CP 934), sodium alginate,
sodium, and carboxymethylcellulose low viscosity (SCMC
LV) were supplied by CDH. Ltd. (Mumbai, India). Hydrox-
ypropylmethyl cellulose (HPMC 15 cps), polyethylene glycol
(PEG 6000), and lactose were supplied by S.D. Fine chem.
Ltd. (Mumbai, India). Ethyl cellulose (EC) was purchased
from LOBA-Chemia Company (Mumbai, India). All other
reagents used were of analytical reagent grade.

Formulation of Drug-Loaded Buccal Tablets
Calculation for the Dose of Drug in the Tablets

The OH is available in conventional tablets in 4- or 8-mg
dose level. The amount of OH reaching the systemic circu-
lation from conventional tablets is 59% (oral bioavailability),
i.e., 2.36 or 4.72 mg. Therefore dose was reduced, taking into
consideration the first-pass effect. The proposed bioavailabil-
ity through buccal route is 100%. So it was decided to
incorporate 5 mg of drug in the mucoadhesive tablets, taking
into consideration the amount of drug that reaches the
systemic circulation from the conventional tablets.

Preparation of Mucoadhesive Tablets

The tablets were prepared by direct compression
method, using different combinations of polymers (Table I).
Hydraulic press was used at a pressure of 15 psig using flat-
faced punch of 13 mm diameter for compression. The buccal
tablets were prepared using CP 934 as primary mucoadhsive
polymer and HPMC, SCMC LV, and sodium alginate as a
secondary polymer. The effect of secondary polymers on drug
release and mucoadhesion was studied. For unidirectional
delivery of drug, a solution of ethyl cellulose was used to coat
the tablets from all sides except one.

Optimization of Ondansetron Release from the Prepared
Bioadhesive Buccal Tablets

PEG 6000 and lactose in different concentrations were
incorporated into the formula, which gave maximum release in
order to further enhance drug release (Table IT). The results
were evaluated by in vitro drug release and ex vivo permeation
studies. The formula that gave the maximum drug release of
(88.15%) in 8 h was selected as the optimized formulation.

Preparation of Ondansetron Base and Complexed Ondansetron
Isolation of Ondansetron Base from Ondansetron Hydrochloride

For isolation of OH base, 100 mg of OH HCI was
dissolved in 5 ml of water, to which a dilute ammonia solution
was added drop wise until it turned milky. The solution was
kept untouched for few hours. The crystals obtained were
then filtered, washed with demineralized water two to three
times, and subsequently dried. The crystals were found to be

Table I. Composition of Various Mucoadhesive Buccal Tablets of Ondansetron

Aspartame

(mg)

Magnesium

Batch
code

OH (mg) stearate (mg)

20% CP 34 (mg) HPMC 15 cps (mg) SCMC LV (mg) Sod. alg. (mg)

10% CP 934 (mg)  15% CP 934 (mg)

5% CP 934 (mg)

1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

185
175
165
155
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C1
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C3

40
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v
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175
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C5

20
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30
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40

C8
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185
175

9

20

C10
C11

165
155

30

40

C12

OH ondansetron hydrochloride, CP carbopol-934, SCMC LV sodium carboxymethyl cellulose low viscosity, HPMC [5cps hydroxypropylmethylcellulose 15cps, sod. alg. sodium alginate
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Table II. Composition of Various Formula of Ondansetron with Different Release Enhancers

Formula composition

Ingredients (mg) S1 S2 S3 S4 S5 S6 S7 S8
OH 5 5 5 5 5 5 5 5
(CP 934) 15% 30 30 30 30 30 30 30 30
SCMC LV 165 165 165 165 165 165 165 165
PEG 6000 10 20 30 40 40 40 40 40
Lactose - - 5 10 15 20
Magnesium stearate 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Aspartame 2 2 2 2 2 2 2 2

OH ondansetron hydrochloride, CP 934 carbopol-934, SCMC LV sodium carboxymethyl cellulose low viscosity, PEG 6000 polyethyleneglycol 6000

tasteless with a melting point of 225°C. Isolation of ondanse-
tron base from ondansetron hydrochloride was confirmed by
IR spectral analysis and by differential scanning calorimetry
(DSC). Comparison of IR spectrum and DSC chromatogram
of ondansetron base with that of ondansetron hydrochloride
showed different peaks, which confirmed base formation (14).

Preparation of Complex at pH6.6

OH is a bitter drug; therefore, in order to make the
optimized formulation acceptable to human use, ondansetron
base and complexes of ondansetron were prepared (Table I1I).
B cyclodextrin is a cyclic oligosaccharide capable of forming
complexes with many drugs by taking up a whole drug molecule,
or the same non-polar part of the drug molecule, into its cavity.
This is possible because of the hydrophilic outer surface and the
hydrophobic central cavity of cyclodextrin molecule. The non-
covalent complexes between drug and cyclodextrin are advanta-
geous in improving the bitter taste of the drugs (15).

For the preparation of complex, 250 mg of OH was
dissolved in 10 ml distilled water. Separately, 750 mg of B
cyclodextrin was suspended in 12.5 ml of distilled water and
adjusted to pH6.6 using 2% sodium hydroxide solution. Drug
solution was added drop wise to the B cyclodextrin suspension
with continuous stirring by magnetic stirrer, and finally, the pH
was adjusted to 6.6 with 2% sodium hydroxide solution. The
solution was stirred at 1,000 rpm for 6 h followed by filtration
using Whatman filter paper to obtain the residues, which were
washed two to three times with water to remove free drug (if
any). The residues were further dried, tasted, and found to be
tasteless. Assay of the resulting residue revealed that more
than 99.9% of the drug was complexed (5).

Formation of drug complex was confirmed by IR spectral
analysis and by DSC. Comparison of IR spectrum and DSC

chromatogram of complexed drug with that of OH showed
different peaks, which confirmed complex formation.

Determination of Physiochemical Parameters
Weight Variation

Twenty tablets were weighed individually and then
collectively, average weight of the tablets was calculated,
then weight variation was calculated. The hardness of the
tablets was determined using a Monsanto hardness tester.

Friability Test

The tablets were tested for friability testing using Roche
friabilator. For this test, six tablets were weighed and
subjected to combined effect of abrasion and shock in the
plastic chamber of friabilator revolving at 25 rpm for 4 min,
and the tablets were then dusted and reweighed.

Content Uniformity

Ten tablets were accurately weighed and powder-crushed
in a glass pestle mortar. An accurately weighed amount
equivalent to 5 mg of pure drug was taken, and the assay was
performed spectrophotometrically at 249 nm in triplicates.

Surface pH

The surface pH of the tablets was determined in order to
investigate the possibility of any irritation in the oral cavity.
The tablets were kept in contact with simulated saliva
solution for 2 h, and pH was noted by bringing the electrode
in contact with surface of formulations (16).

Table III. Composition of the Optimized Mucoadhesive Buccal Tablets of Ondansetron

Formulation X with ondansetron

Formulation Y with complexed Formulation Z with

Ingredients (mg/tablet) hydrochloride ondansetron ondansetron base
CP 934 (15%) 30 30 30
SCMC LV 165 165 165
PEG 6000 40 40 40
Lactose 5 5 5
Mag. stearate 1.5 1.5 1.5
Aspartame 2 2 2

CP 934 carbopol-934, SCMC LV sodium carboxymethyl cellulose low viscosity, PEG 6000 polyethyleneglycol 6000



1088 Hassan, Khar, Ali and Ali
Table IV. Physiochemical Properties of Mucoadhesive Buccal Tablets of Ondansetron
Mucoadhesive
Batch code % loss in weight Hardness % Drug content Surface pH Swelling index after (8 h) strength (g)
C1 0.045+0.05 7.0+0.15 99.15+0.5 6.12+0.02 60.70+0.85 47.597+1.20
C2 0.055+0.08 7.0+0.16 100.62+0.4 6.98+0.08 63.35+0.80 79.022£1.00
C3 0.053+0.07 7.50+0.18 100.25+0.6 6.69+0.05 64.11+£2.55 116.18+1.25
C4 0.055+0.001 7.25+0.30 99.27+0.8 6.98+0.03 66.10+1.88 130.97+2.34
Cs 0.065+0.005 7.30+0.25 100.55+0.6 6.93+0.02 70.05+1.20 135.51+3.25
Co 0.052+0.006 7.0+0.20 100.45+0.4 5.81+0.07 71.40+1.13 137.16+2.10
C7 0.046+0.002 7.0+0.22 99.84+0.7 5.95+0.07 73.16+0.95 141.51+£1.23
C8 0.060+0.001 7.25+0.23 99.35+0.8 5.85+0.05 79.72+0.70 145.09+2.37
9 0.070+0.003 7.40+0.24 100.25+0.2 5.80+0.08 66.06+0.85 19.123+064
C10 0.065+0.002 7.15+0.19 100.16+0.5 5.90+0.09 67.56+1.15 20.855+0.90
Cl11 0.059+0.004 7.0+0.16 99.38+0.4 6.88+0.03 68.82+0.65 22.167+0.65
C12 0.070+0.015 7.0+0.21 107.48+0.3 6.92+0.02 70.06+0.90 30.832+1.10

Swelling Studies

Buccal tablets (n=3) were weighed individually (W1)
and placed separately in petri dishes containing 5 ml of
isotonic phosphate buffer (pH6.5) solution. At regular
intervals (0.5, 1, 2, 3, 4, 5, and 6 h), the tablets were removed
from the petri dishes, and excess surface water was removed
carefully using the filter paper. The swollen tablet was then
reweighed (W2), and swelling index (SI) was calculated using
the following formula (17): SI=W2-W1/W1.

In Vitro Drug Release

The in vitro drug release study was conducted using
Hanson Research-SR8 Plus apparatus (Los Angeles, CA,
USA). Isotonic phosphate buffer (IPB) pH6.5 (500 ml) was
used as the release medium. The release media were used to
simulate the physiological in vivo condition of the buccal
cavity. The release was performed at 37.5+0.5°C, at a rotation
speed of 50 rpm. Samples (5 ml) were withdrawn at intervals
of 15, 30, 60, 90, 120, 180, 240, 300, 360, 420, and 480 min. The
samples were filtered using Whatman filter paper, and the
drug concentration was measured by UV spectrophotometer
at 249 nm. The dissolution medium was replaced with fresh
buffer to maintain its constant volume and sink condition,
when the sample was withdrawn each time (18). Teflon block
was used in order to cover all sides of the tablet except one,
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Fig. 1. In vitro release curve of ondansetron with varying concen-
tration of carbopol and HPMC 15cps using isotonic phosphate buffer
pH6.5 (500 ml) as the release medium

which is used as only the side of drug released to ensure
unidirectional release.

In Vitro Drug Permeation

Approval to carry out in vivo animal studies was
obtained from the Institutional Animal Ethics Committee
(IAEC) Jamia Hamdard, New Delhi, India. For the perme-
ation studies across bovine buccal mucosa, the animals were
killed in the slaughterhouse, and the bovine buccal mucosa
was surgically removed from the oral cavity. It was washed
thoroughly and then dipped in 0.2 M ammonia solution. This
treatment leads to the separation of buccal membrane from
its underlying tissues. The buccal membrane so obtained was
washed with IPB pH7.4 and mounted at the junction between
the two chambers of Franz diffusion cell with mucosal side
upward. The two chambers were then tied securely with the
help of silica gum and rubber bands. A measured volume of
IPB pH7.4 was added to the lower chamber of the cell, such
that there was no bubble between the membrane and the
buffer. The assembly was placed on a magnetic stirrer. The
temperature was maintained at 37+0.5°C by circulating water
in the outer jacket of the cell with the help of peristaltic pump
(19-21). The buccal mucosa was allowed to stabilize for 24 h
by continuously replacing the buffer in the lower chamber
with fresh buffer until no absorbance was obtained at A, of
the drug. This was done to allow the removal of soluble
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Fig. 2. In vitro release curve of ondansetron with varying concen-
tration of carbopol and sodium alginate using isotonic phosphate
buffer pH6.5 (500 ml) as the release medium
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Fig. 3. In vitro release curve of ondansetron with varying concen-

tration of carbopol and SCMC low viscosity using isotonic phosphate
buffer pH6.5 (500 ml) as the release medium

components in the membrane as they may interfere with the
analysis of the drug. The upper side of the membrane was kept
moistened by IPB pH6.5. As in the buccal oral cavity, the pH
varies from 5.5 to 6.8; therefore, an average of pH6.5 was used.
Since after permeation the drug is in the systemic circulation;
therefore, to simulate it, a pH of 7.4 was used. Therefore
during the permeation study, the upper compartment simu-
lated the buccal cavity pH6.5, and the lower compartment
simulated the physiological pH of 7.4 for blood. After
stabilization, the bioadhesive tablet was mechanically stuck
on the mucosal membrane. Samples (3 ml) were withdrawn at
fixed interval for 8 h. The samples were analyzed, and
percentage drug permeated was determined (8,22,23).

Mucoadhesive Study

Texture analyzer TX-XT?2i, Stable Micro Systems (Surrey,
England) was used to determine the bioadhesive strength of
the tablets. Bovine buccal mucosa membrane was used as
model membrane. It was hydrated with simulated saliva
solution and tied to the lower probe of the assembly. The
simulated saliva solution was prepared by using disodium
hydrogen orthophosphate (dihydrate) 38 g, potassium dihy-
drogen orthophosphate (anhydrous) 0.18 g, sodium chloride
8.0 g, and demineralized water (for a volume of up to 1,000 ml).
The tablet was attached to the upper probe of the assembly
using an adhesive. The upper probe was allowed to fall on the
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Fig. 4. In vitro release curve of ondansetron with varying concen-
tration of PEG 6000 using isotonic phosphate buffer pH6.5 (500 ml)
as the release medium
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Fig. 5. In vitro release curve of ondansetron with varying concen-
tration of PEG 6000 and lactose using isotonic phosphate buffer pH
6.5 (500 ml) as the release medium
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Fig. 6. In vitro release rate curve of composition X (pure ondanse-
tron), Y (complexed ondansetron), and Z (ondansetron base) using

isotonic phosphate buffer pH6.5 (500 ml) as the release medium

lower probe with a test speed of 0.5 mm/s and a post-test speed
of 1 mm/s. The tablet was allowed to adhere to the bovine
buccal mucosa membrane with applied force 150 g, return
distance 10 mm, and contact time 15 s (24). Mucoadhesive
force was than calculated according to the following equation:

Bioadhesive strength
Force of adhesion(N) = 1oa es;vi)goreng (e)

% 9.81

RESULTS AND DISCUSSION

The average weight of the tablet was found to be
between 243.5 and 248.5 mg. The maximum variation from
average was found to be +0.8% from all the formulations.
Hardness of the tablets for all the formulations was found to

Table V. Values of r* (Correlation Coefficient), n (Diffusional
Exponent), k (Kinetic Constant) Following Linear Regression of
Log (MJ/M.,)) Versus Log (t) for Optimized Formula

Code no. n k P
X 0.7047 1.363 0.9606
Y 0.6415 1.531 0.9824
Z 0.5688 1.732 0.9855
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Fig. 7. Permeation rate curve of composition X (pure ondansetron),

Y (complexed ondansetron), and Z (ondansetron base) through
bovine buccal mucosa

be between 7.0 and 7.5 kg/cm?® with an average of 7.18 kg/cm?.
The percentage deviation in hardness was 0.02 to 0.18.
Percentage loss in weight was found to be between 0.045
and 0.055 mg with an average of 0.05 mg. Percentage drug
content for all formulation was found to be between 107.4%
and 99.15%. Surface pH of all the formulations was found to
be between 6.98 and 5.8, which were within the acceptable
salivary pH range (5.5-7.0). It was conducted that the tablets
would produce no local irritation to the mucosal surface.
The bioadhesive performance of different formulations is
given in (Table IV). The strength was dependent on the
property of bioadhesive polymers, which on hydration,
adhere to mucosal surface, as well as on the concentration
of the polymer used. The tablets containing a higher
proportion of CP showed higher mucoadhesive strength for
15 s contact time. This high bioadhesive strength of CP may
be due to the formation of secondary bioadhesion bonds with
mucin and interpenetration of the polymer chains in the
interfacial region, as compared to other polymers that only
undergo superficial bioadhesion. Tablets containing CP 20%
and SCMC LV (C8) exhibited the highest bioadhesive
strength 145.09 g, which however decreased with increasing
amount of SCMC LV and decreasing amount of CP (C8-C5).
As SCMC LV, owing to its solubility in water, resulted in
lower mucoadhesion strength, however, SCMC LV has high
viscosity when compared with HPMC 15 cps and sodium
alginate polymers; this viscosity makes the SCMC group have
more mucoadhesive strength level than HPMC group and
sodium alginate group; however, all the tablets exhibited
good mucoadhsive strength with bovine buccal mucosa.

Hassan, Khar, Ali and Ali

Appropriate swelling behavior of a buccal adhesive system
is an essential property for uniform and prolonged release of the
drug and effective mucoadhesion. All the tablets swelled
gradually, reaching a plateau after 8 h and remaining constant
till the end of experiment. Most of the tablets exhibited 65%
swelling within 1 h except group I (HPMC 15 cps) that showed
maximum swelling after 2 h. Faster swelling rate was obtained
from groups II (sodium alginate) and ITI (SCMC LV) that swell
above 65% within 1 h. These findings can be correlated with the
hydrophillicity of cellulose derivatives. This usually varies
according to the degree of substitution and to some extent with
the polymer viscosity grade. The hydrophilic polymer SCMC
LV increased the surface wettability and consequently water
penetration within the matrix. As SCMC LV is hydrophilic
polymer and has the ability to absorb water, so maximum
swelling was seen with formulations containing a high propor-
tion of SCMC LV to CP 934, so C5 formula at the CP 934
percentage of 5% exhibited the highest SI.

Using IPB pH6.5 (500 ml) as the dissolution medium to
simulate the oral environment, the percentage drug release
from formulations containing different polymers is given in
(Figs. 1, 2, and 3). Tablets from HPMC group showed a
percentage drug release that is less than other groups, and the
highest release from this group was found to be 17.40%
(Fig. 1). These results were due to slower swelling rate and
low viscosity of HPMC 15 cps. Tablets from sodium alginate
group showed a higher percentage drug release compared to
HPMC group. The maximum drug release from this group
was found to be 48.893% (Fig. 2). Tablets from SCMC group
showed a maximum percentage drug release 63.7% (Fig. 3),
which was attributed to the higher percentage of swelling of
SCMC. This finding was also supported by the results of
swelling studies where the highest SI was also exhibited by a
formulation containing SCMC LV and 5% CP 934 (Fig. 3). It
is anticipated that the high amount of water uptake by SCMC
LV may lead to considerable swelling of the polymer matrix,
allowing the drug to diffuse out at a faster rate.

PEG 6000 in different concentrations 10, 20, 30, and 40 mg
was incorporated as a release enhancer in the chosen formula-
tion in Table II. The results of the dissolution studies revealed
that formulation S4 comprising PEG 6000 (40 mg) exhibited a
maximum in vitro release of 79.24% in 8 h (Fig. 4). The release
pattern of formulation containing PEG 6000 is S4>S3>S2>S1>.
PEG 6000 is reported to increase porosity of the matrix and
produce channels, which in turn facilitate the dissolution
medium to penetrate the matrix and dissolve the drug more
rapidly, thereby enhancing drug release with increased PEG

Table VI. Comparison of the Three Ondansetron Forms of Optimized Formulae

Formulae of ondansetron

Formulae of complexed Formulae of based

Parameters hydrochloride ondansetron ondansetron
Hardness 7.0+0.15 7.50+0.18 7.30+0.25
% drug content 99.45+0.5 100.52+0.4 100.23+0.6
% loss in weight 0.065+0.005 0.070+0.003 0.066+0.008
Surface pH 6.95+0.08 6.88+0.07 6.00+0.05
% swelling index (8 h) 68.50+0.80 70.55+0.50 64.50+0.80
Bioadhesive strength (g) 134.05+2.50 132.05+1.80 130.05+2.50
In vitro drug release (8 h) 88.148+3.65 96.83+2.88 62.95+£2.23
In vitro buccal permeation (8 h) 62.96+1.52 73.96+1.73 43.46+.88
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6000 concentration (25). The second release enhancer lactose
was incorporated in different concentrations in the formulation
for further drug release. Five, 10, 15, and 20 mg lactose were
used, respectively. The release rate was increased to 88.148%
with 5 mg lactose. Lactose enhances the release of a drug by the
formation of pores and channels in the matrix due to its rapid
and high solubility in water. The release of the drug is mainly
through the channels formed in the matrix, which allow the
dissolution medium to penetrate the deeper sites of matrix and
dissolve the drug more rapidly (26). Since an increase in the
concentration of lactose incorporated in the formula did not
influence the rate of release remarkably (Fig. 5), it was decided
to use a combination of PEG 6000 and lactose as release
modifiers.

In order to mask the bitter taste of the optimized
formulation X, OH was substituted with an equivalent
amount of ondansetron base and complexes of ondansetron
to obtain the formulations Y and Z (Table III). The
dissolution study of the optimized formula X, complexes
ondansetron Y, and based ondansetron Z revealed rapid
release of drug from formula Y in dissolution media (96.83%)
as compared with formula X (88.148%) and formula Z
(62.95%; Fig. 6). It was postulated that the dissolution process
might have involved solubilization of B cyclodextrin, which is
used as complexing agent in formula Y. The profile of
formulation X, Y, and Z was found significant (P>0.05) using
GraphPadInStat [DATASET1.ISD].

The release mechanism was analyzed using the well-
known semi-empirical equation (27). M/M.,=Kt", where
MM, is fractional release of the drug; ¢ denotes the release
time; and k represents a constant, incorporating structural
and geometrical exponent and characterizes the type of
release mechanism during the dissolution process. For non-
Fickian release, the value of n falls between 0.5 and 1.0; while
in case of Fickian diffusion, n=0.5; for zero order release
(case II), n=1; and for (super case II), n>1. The obtained
values of k (kinetic constant), n (diffusional exponent), and r*
(correlation coefficient) are depicted in Table V. The values
of n are estimated by linear regression of log (M,/M..) versus
log (¢), and these values were between 0.5 and 1.0, indicating
that the release of OH was found to be a non-Fickian
diffusion. In the kinetics study, the order of drug release
from all the formulations was studied by plotting the log
percentage cumulative retained versus time curve, and it
followed first-order kinetics.

All the three formulations (X, Y, and Z) exhibited almost
similar and satisfactory bioadhesion values. Permeation
studies were also carried out through bovine buccal mucosa
using modified Franz diffusion cell. Drug (62.96%, 73.96%,
and 43.46%) was obtained to permeate through mucosal
membrane from composition X, Y, and Z, respectively
(Fig. 7). The results of the permeation study were in good

correlation with the result of the dissolution study (Table VI).

CONCLUSION

Transmucosal buccal route of delivery for OH is one of
the best alternatives as it would bypass the pre-systemic
metabolism and thus the dose can also be reduced.

Formulation Y comprising complex ondansetron
exhibited a good balance between in vitro release, in vitro
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drug permeation, and mucoadhesion strength and was there-
fore selected as the optimized formulation. The optimized
formulation was also satisfactory in terms of surface pH and
physical parameters.
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