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ABSTRACT: Sumatriptan succinate is a selective
5-HT.g1p receptor agonist used in the acute
management of migraine, but its absolute oral
bioavailability is only about 15% owing to pre-
systemic metabolism and incomplete absorption,
and conventional oral dosing is further
compromised by migraine-associated nausea and
delayed gastric emptying. The present work
describes the formulation and in-vitro evaluation of
a mucoadhesive buccal film incorporating
sumatriptan succinate-loaded chitosan nanoparticles.
Nanoparticles were prepared by ionic gelation of
chitosan with sodium tripolyphosphate (TPP) at six
cross-linker levels (15-40 mg, batches F1-F6) using
Tween 80 as stabiliser, and were evaluated for
entrapment efficiency, in-vitro release, particle size,
polydispersity index, zeta potential and surface
morphology. FTIR studies showed that the
characteristic absorption bands of the drug were
retained in all physical mixtures and in the final
film, indicating the absence of significant drug-
excipient interaction. Batch F3 (25 mg TPP) gave
the highest entrapment efficiency (90.2 £ 0.65%)
and the highest cumulative release (94.5% at 8 h),
with a mean particle size of 220.7 nm, a
polydispersity index of 0.293 and a zeta potential of
+24.7 mV; scanning electron microscopy showed
discrete, smooth, near-spherical particles. The
optimised nanoparticles were incorporated into
buccal films by solvent casting using HPMC E15
and guar gum with PEG 400 and D-mannitol. Film
F3 showed the most favourable balance of
properties: surface pH 6.83, thickness 0.25 mm,
folding endurance 285, drug content 95% and
90.40% cumulative release over 8 h. Release data
fitted the zero-order model best (R? = 0.9977), and
the Korsmeyer—Peppas release exponent (n = 0.97)
indicated non-Fickian transport dominated by
polymer relaxation and swelling. The optimised film
therefore provides a reproducible, controlled-release

buccal dosage form of sumatriptan succinate;
permeation, mucoadhesion and in-vivo performance
remain to be established.

KEYWORDS: Sumatriptan succinate; Chitosan
nanoparticles; lonic gelation; Mucoadhesive buccal
film; Controlled release; Migraine.

I. INTRODUCTION

Migraine is a common and disabling
primary headache disorder characterised by
recurrent attacks of moderate to severe unilateral
pulsating headache, frequently accompanied by
nausea, vomiting, photophobia and
phonophobia.[1,2] Sumatriptan  succinate, a
selective 5-HT1B/1D receptor agonist, remains one
of the most widely prescribed agents for the acute
management of migraine attacks.[3,4]

Despite its high aqueous solubility and
established clinical efficacy, the oral performance of
sumatriptan succinate is limited. Its absolute oral
bioavailability is approximately 15%, attributable
mainly to extensive pre-systemic metabolism and
incomplete absorption.[3] In addition, the gastric
stasis and emesis that accompany an acute attack
make conventional oral dosage forms unreliable at
precisely the moment when rapid and predictable
drug input is required.[2,4] These limitations
provide a clear rationale for exploring alternative,
non-gastrointestinal routes of administration.

The buccal mucosa offers an accessible,
richly vascularised and relatively permeable
absorption site.[5,6] Drug absorbed across the
buccal mucosa enters the systemic circulation
through the jugular vein, so buccal delivery can in
principle reduce exposure to hepatic first-pass
metabolism.[7]Mucoadhesive buccal films are
attractive because they are thin, flexible and well
tolerated, present a defined surface area to the
mucosa, and can be removed if administration must
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be terminated.[8,9,10] It should be noted, however,
that buccal placement does not by itself guarantee
improved systemic availability; the outcome
depends on drug release, mucosal interaction and
the extent of permeation, and must be demonstrated
experimentally rather than assumed from the design
of the dosage form.[11]

Chitosan is a cationic polysaccharide that
readily forms nanoparticles by ionic gelation with
sodium tripolyphosphate (TPP), through
electrostatic interaction between the protonated
amino groups of chitosan and the negatively charged
phosphate groups of TPP.[12,13] The method is
mild, avoids organic solvents and elevated
temperatures, and yields positively charged particles
whose surface charge favours interaction with the
negatively  charged mucosal  surface.[14,15]
Chitosan nanoparticles have previously been
reported as carriers for sumatriptan succinate,
providing formulation precedent for the present
approach.[16,17]

The present study combines these two
formulation levels. Sumatriptan succinate-loaded
chitosan nanoparticles act as the drug carrier and
govern drug association and release, while the
mucoadhesive film provides the practical dosage
form presented to the buccal mucosa. The objectives
were to prepare and optimise the nanoparticles by
ionic gelation, characterise them, incorporate the
optimised batch into a solvent-cast mucoadhesive
film, evaluate the physicochemical and functional
properties of the films, and determine the in-vitro
release kinetics and probable release mechanism of
the optimised formulation.

I1. MATERIALS AND METHODS

2.1 Materials

Sumatriptan succinate, HPMC E15 and D-
mannitol were obtained from Yarrow Chem
Products, Mumbai. Chitosan was procured from
HiMedia, Mumbai. Sodium tripolyphosphate,
Tween 80, PEG 400 and guar gum were obtained
from LobaChemiePvt. Ltd, Mumbai. AIll other
reagents and solvents used were of analytical grade.

2.2 Preformulation studies

The drug sample was examined visually for colour,
odour, taste and physical nature. The melting point
was determined by the open capillary method.

Qualitative solubility was assessed by adding a
weighed quantity of drug to 10 mL each of distilled
water, 0.1 N hydrochloric acid, phosphate buffer pH
6.8, ethanol, acetone and chloroform, shaking,
equilibrating at room temperature and recording the
extent of dissolution.

2.3 UV-spectrophotometric method

A 100 pg/mL solution of sumatriptan
succinate in distilled water was scanned between
200 and 400 nm against a distilled-water blank
using a double-beam UV-visible spectrophotometer
(Systronics 2202 TS) to determine the absorption
maximum. For the calibration curve, a 1000 pg/mL
stock solution in distilled water was diluted to give
concentrations of 10-50 pg/mL, and the absorbance
of each dilution was measured at the determined
Amax of 228 nm.

2.4 Drug-excipient compatibility

FTIR spectra were recorded over 4000-400
cm™ t by the potassium bromide pellet method using
a Jasco V-530 spectrophotometer. Spectra of pure
sumatriptan succinate, the individual excipients, 1:1
physical mixtures of the drug with chitosan, TPP,
HPMC E15 and guar gum, and the final
nanoparticle-loaded film were compared for the

disappearance, appearance or shifting of
characteristic absorption bands.[15]
2.5 Preparation of drug-loaded chitosan

nanoparticles

Nanoparticles were prepared by ionic
gelation. Chitosan (100 mg) was dissolved in 50 mL
of 0.5% v/v glacial acetic acid and stirred at room
temperature for 12—-14 h. The pH was adjusted to 5.0
+ 0.1 with 0.1 N sodium hydroxide, and Tween 80
(0.5 mL) was added under continuous stirring.
Sumatriptan succinate (100 mg) was incorporated
and the dispersion bath-sonicated for 10 min.
Sodium tripolyphosphate (15-40 mg) dissolved in
10 mL distilled water was added dropwise at 1
mL/min under stirring at 900 rpm at room
temperature. Stirring was continued for 30 min after
the addition was complete to allow the ionic-
gelation process to finish. The suspension was
centrifuged at 12,000 rpm for 30 min at 4 °C and the
nanoparticle  fraction was  collected. The
compositions of batches F1-F6 are given in Table 1.

Table 1: Composition of sumatriptan succinate-loaded chitosan nanoparticles

Ingredient F1 F2 F3 F4 F5 F6
Sumatriptan succinate (mg) 100 100 100 100 100 100
Chitosan (mg) 100 100 100 100 100 100
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Ingredient F1 F2 F3 F4 F5 F6
Sodium tripolyphosphate (mg) 15 20 25 30 35 40
0.5% v/v glacial acetic acid
(mL) 50 50 50 50 50 50
Tween 80 (mL) 0.5 0.5 0.5 0.5 0.5 0.5

2.6 Preparation of nanoparticle-loaded buccal
films

Films were prepared by solvent casting. HPMC E15
was dispersed gradually in distilled water and
allowed to hydrate fully. Guar gum was hydrated
separately and added slowly to the HPMC solution
with stirring until a uniform polymeric solution was
obtained. PEG 400 was added and stirred for 15-20
min, followed by D-mannitol dissolved in a small
volume of distilled water. The washed and

redispersed drug-loaded chitosan nanoparticles were
then incorporated under gentle continuous stirring.
The dispersion was allowed to stand, or briefly
sonicated, to remove entrapped air, cast onto a clean
levelled glass plate, and dried at approximately 40
°C until a uniform peelable film was obtained. Films
were cut to the dimensions delivering the required
dose and stored in well-closed moisture-protective
containers. Compositions are given in Table 2.

Table 2: Composition of nanoparticle-loaded mucoadhesive buccal films

Ingredient F1 F2 F3 F4 F5 F6
T | w0 | [ w | w | w
HPMC E15 (mg) 200 300 400 500 600 700
Guar gum (mg) 50 75 100 125 150 175
PEG 400 (mL) 0.5 0.5 0.5 0.5 0.5 0.5
D-mannitol (mg) 30 30 30 30 30 30

2.7 Characterisation of the nanoparticles
Entrapment efficiency was determined by
centrifuging the nanoparticle suspension at 12,000—
15,000 rpm for 30-45 min and assaying free drug in
the supernatant at 228 nm against the calibration
curve. Entrapment efficiency was calculated as
(total drug — free drug) / total drug x 100. In-vitro
release was studied by the dialysis-membrane
diffusion method in phosphate buffer pH 6.8.[16,17]
Mean particle size (z-average) and polydispersity
index were measured by dynamic light scattering
(HORIBA Scientific), zeta potential using a
Malvern Zetasizer, and surface morphology by
scanning electron microscopy (ZEISS).[23,24]

2.8 Evaluation of the buccal films

Films were examined for appearance and
texture. Surface pH was measured by allowing the
film to swell and placing the electrode of a pH meter
in contact with the wetted surface. Thickness was
measured at several points on each film, weight
variation was determined on individual film pieces,
and folding endurance was recorded as the humber
of times a film could be folded at the same place
without breaking. Drug content was determined
spectrophotometrically at 228 nm after extraction of

a film of known area. The swelling index was
calculated from the weight gain of the film on
hydration. In-vitro release of the optimised film was
determined in phosphate buffer pH 6.8, with
samples withdrawn hourly for 8 h, replaced with an
equal volume of fresh medium and assayed at 228
nm.[25,26]

2.9 Release kinetics

Release data for the optimised film were
fitted to zero-order (cumulative percentage released
versus time), first-order (log percentage remaining
versus time), Higuchi (cumulative percentage
released versus square root of time) and Korsmeyer—
Peppas (log cumulative percentage released versus
log time) models. The model giving the highest
coefficient of determination was taken to describe
the release, and the Korsmeyer—Peppas release
exponent n was used to interpret the transport
mechanism.[27,28]

I11. RESULTS AND DISCUSSION
3.1 Preformulation studies
Sumatriptan succinate was obtained as a white to
off-white, odourless, bitter crystalline powder. The
melting point was found to be 167 °C, consistent
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with the reported value and supporting the identity
and purity of the sample. Solubility behaviour is
summarised in Table 3. The drug was freely soluble
in distilled water and in phosphate buffer pH 6.8,
soluble in 0.1 N hydrochloric acid, slightly soluble
in acetone and insoluble in ethanol and chloroform.
Distilled water and phosphate buffer pH 6.8 were
therefore selected as the analytical and dissolution
media respectively.

Table 3: Solubility of sumatriptan succinate
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S. No. Solvent Solubility
1 Chloroform Insoluble
2 Ethanol Insoluble
3 Acetone Slightly soluble
4 0.1 N HCI Soluble
5 Distilled water Freely soluble
6 Phosphate buffer pH 6.8 | Freely soluble

3.2 Drug-excipient compatibility

The FTIR spectrum of pure sumatriptan
succinate  (Figure 1) showed characteristic
absorption bands at 3375.78 cm™ 1 (N-H stretching),
2929.34 cm~ ! (aliphatic C-H stretching), 1707.66
cm~ t (C=0 stretching), 1564.95 cm~ ! (aromatic
C=C stretching), 1474.31 cm~ ! (CH2 bending),
1434.78 cm™ 1 (CH3 bending), 1343.18 cm™ 1 (C-N
stretching) and 1298.82 cm™ * (S=0 stretching). All
of these bands were retained in the spectra of the
physical mixtures with chitosan, TPP, HPMC E15
and guar gum, and in the spectrum of the final
nanoparticle-loaded film (Figure 2), with only minor
changes in position and intensity (Table 4). No
characteristic band disappeared and no new band
appeared, indicating the absence of significant
chemical interaction between sumatriptan succinate
and the selected excipients. The small shifts
observed in the N-H and C-N regions in the
presence of chitosan and TPP are consistent with the
electrostatic interactions involved in ionic gelation
rather than with covalent modification of the drug.

L
4000 3000

1
2000 1000 400
Wavenumber [cm-1]

Figure 1: FTIR spectrum of pure sumatriptan

succinate
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Figure 2: FTIR spectrum of the nanoparticle-loaded

buccal film

Table 4: Comparison of the characteristic FTIR bands

Probable functional Pure drug NP-loaded
group (cm™ Y film (cm™ 2)
N-H stretching 3375.78 3394.10
Aliphatic C-H 2929.34 2928.38
stretching
C=0 stretching 1707.66 1690.30
Aromatic C=C 1564.95 1562.06
stretching
CH2 bending 1474.31 1464.67
CH3 bending 1434.78 1426.10
C—N stretching 1343.18 1213.01
S=0 stretching 1298.82 1296.89

3.3 UV spectrophotometry and calibration

The absorption maximum of sumatriptan
succinate in distilled water was observed at 228 nm
(Figure 3), in agreement with reported values. The
calibration curve constructed over the range 10-50
pg/mL in distilled water was linear at this
wavelength, with a coefficient of determination of
0.995 (Figure 4), confirming adherence to the Beer—
Lambert relationship over the working range and the
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suitability of the method for quantification in the
subsequent studies.

3.4 Entrapment efficiency of the nanoparticles
Entrapment efficiency values for batches F1-F6 are
presented in Table 5. Efficiency rose from 76.8 £
0.84% at 15 mg TPP (F1) to a maximum of 90.2 +
0.65% at 25 mg TPP (F3), and then declined
progressively to 74.5 + 0.88% at 40 mg TPP (F6).
This pattern reflects the balance of cross-linking
density in ionic gelation. At low TPP concentrations
the chitosan network is incompletely cross-linked
and drug is lost to the external phase, whereas at
high TPP concentrations excessive cross-linking
contracts the matrix and reduces the internal volume
available for drug accommodation, while the excess
free TPP competes for the protonated amino groups
of chitosan. Batch F3 therefore represented the
optimum cross-linker ratio and was selected for
further characterisation.

Absorban
0.927

0.532

0.335

0.137

0.060

200.0 2400 280.0 320.0 360.0 400.0

Figure 3: UV absorption spectrum of sumatriptan
succinate
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0.000™ Concentration
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Figure 4: Calibration curve of sumatriptan succinate

at 228 nm
Table 5: Entrapment efficiency of nanoparticle batches
F1-F6
Formulation | TPP (mg) Entrapm?g/g)effluency
F1 15 76.8 £0.84
F2 20 85.6 +0.72
F3 25 90.2 £ 0.65
F4 30 825+0.91
F5 35 79.4+0.78
F6 40 745 +0.88

Values are mean + SD (n = 3).

3.5 In-vitro release from the nanoparticles

The release profiles of batches F1-F6 in phosphate
buffer pH 6.8 are given in Table 6 and Figure 5. All
batches released drug gradually over 8 h without an
abrupt burst. Batch F3 gave the highest cumulative
release at every sampling point, reaching 94.5 +
1.42% at 8 h, whereas F6, the most heavily cross-
linked batch, gave the lowest (78.3 + 1.24%). The
ranking of the release profiles mirrored that of the
entrapment efficiency, indicating that the cross-
linking density that maximised drug association also
produced a matrix sufficiently permeable to permit
efficient drug diffusion. Batch F3 was accordingly
carried forward as the optimised nanoparticle
formulation for incorporation into the films.

Table 6: In-vitro cumulative drug release (%) from chitosan nanoparticle batches F1-F6

Time (h) F1 F2 F3 F4 F5 F6
0 0.0+0.00 0.0 £0.00 0.0+0.00 0.0+0.00 0.0+0.00 0.0+0.00
1 16.2 +£0.68 185+0.72 21.4+0.75 17.3+£0.64 158+0.71 14.6 £ 0.66
2 27.8+0.83 31.6+0.89 37.2+0.94 29.4+0.86 26.9 +0.81 24.8+0.78
3 37.6 £0.91 42.8 £0.97 49.3+1.02 40.1+0.93 36.5+0.89 33.7+£0.85
4 46.8 +1.03 51.7+1.08 60.2 +1.15 49.0 £ 1.04 453 +0.98 42.1+0.94
5 55.1+1.10 60.4 £1.16 708+1.21 57.6 £1.12 53.2+1.07 49.8 +1.03
6 63.1+1.17 68.9+£1.23 79.4+1.28 65.5+1.19 60.8 +1.14 56.7 £1.09
7 71.8+1.24 775+1.30 87.2+1.34 73.6 £1.26 68.2 £1.20 63.5+1.16
8 84.2+131 89.8 £1.36 945+1.42 87.3+1.33 81.7+£1.27 783 %124
Values are mean + SD (n = 3).
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Figure 5: In-vitro drug release profiles of sumatriptan succinate-loaded chitosan nanoparticles (F1-F6)

3.6 Particle size, zeta potential and morphology

The optimised nanoparticles (F3) had a mean
particle size of 220.7 nm with a polydispersity index
of 0.293 (Figure 6). A polydispersity index below

Results

0.3 denotes a narrow, essentially monomodal
distribution, and a size of approximately 220 nm is
appropriate for a carrier intended to be dispersed
uniformly within a thin film matrix. The zeta
potential was +24.7 mV (Figure 7).

Calculation Results

Peak No. | 5.P.Area Ratio | __Mean 5.0. Wiode
1 220.7nm | Z5.0nm | 226.0 nm
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Figure 6: Particle size distribution of the optimised
nanoparticles (F3)
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Mean (mV) Area (%) St Dev (mV)
Zeta Potential (mV): 24.7 Peak1: 247 100.0 975
Zeta Deviation (mV): 9.75 Peak2: 0.00 0.0 0.00
Conductivity (mS/cm):  0.0902 Peak3: 0.00 0.0 0.00
Result quality Good
Zeta Potential Distribution
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Figure 7: Zeta potential of the optimised nanoparticles
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Figure 8: SEM image of the optimised nanoparticles
(F3)

The positive surface charge arises from the
protonated amino groups of chitosan that remain
free after cross-linking, and a magnitude above +20
mV provides electrostatic repulsion sufficient to
resist aggregation in the dispersed state. This
cationic surface is also relevant to the intended route
of administration, since it favours interaction with
the anionic sialic acid and sulphated residues of
buccal mucin. Scanning electron microscopy
(Figure 8) showed discrete, near-spherical particles
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with smooth surfaces, with no evidence of
aggregation or of wunentrapped drug crystals,
corroborating the light-scattering data.

3.7 Physicochemical evaluation of the films

The physical properties of films F1-F6 are
summarised in Table 7. All films were translucent,
smooth in texture and free from visible defects.
Thickness increased consistently from 0.16 mm (F1)
to 0.34 mm (F6) and weight from 52.4 mg to 74.3
mg, in direct proportion to the increasing HPMC
E15 and guar gum load. Surface pH values lay

between 6.34 and 6.83, all close to the physiological
pH of saliva, indicating that the films are unlikely to
cause mucosal irritation on application. Folding
endurance rose from 215 (F1) to a maximum of 285
(F3) and then declined to 226 (F6). The initial
increase reflects the greater cohesive strength
conferred by additional polymer, while the
subsequent decrease is attributable to the more rigid,
less elastic matrix formed at high polymer loading,
in which the fixed quantity of PEG 400 becomes
insufficient to plasticise the film adequately.

Table 7: Physical properties of the nanoparticle-loaded buccal films

Formulation Appearance Texture Surface pH | Thickness (mm) | Weight (mg) eri;)llj(lj’;%:e
F1 Translucent Smooth 6.42 0.16 524 215
F2 Translucent Smooth 6.34 0.19 58.1 253
F3 Translucent Smooth 6.83 0.25 63.7 285
F4 Translucent Smooth 6.74 0.28 67.9 270
F5 Translucent Smooth 6.65 0.32 71.6 248
F6 Translucent Smooth 6.46 0.34 74.3 226
Table 8: Functional properties of the nanoparticle-loaded buccal films
Formulation Drug content (%) In-vitro drug release at 8 h (%) Swelling index (%)
F1 87 78.6 118.6
F2 90 83.4 143.7
F3 95 904 168.5
F4 89 86.7 170.2
F5 91 81.8 185.6
F6 86 76.8 198.4

3.8 Functional properties of the films

Drug content, cumulative release at 8 h and swelling
index are presented in Table 8. Drug content ranged
from 86% to 95%, with F3 the highest, confirming
that the nanoparticle dispersion was distributed
uniformly through the casting solution in that batch.
The swelling index increased monotonically from
118.6% (F1) to 198.4% (F6), as expected from the
rising content of hydrophilic HPMC E15 and guar
gum. Cumulative release at 8 h did not follow the
same monotonic trend: it increased to a maximum of
90.4% for F3 and then fell to 76.8% for F6. This
divergence between swelling and release is
instructive. Moderate hydration promotes drug
diffusion, but beyond an optimum the thicker and
more viscous gel layer formed at higher polymer
loads lengthens the diffusional path and retards
release. Formulation F3, which combined the
highest drug content, the highest folding endurance,
a surface pH closest to neutrality and the greatest

cumulative release, was therefore selected as the
optimised buccal film.

3.9 In-vitro release of the optimised film

The cumulative release profile of film F3 is given in
Table 9 and Figure 9. Release proceeded steadily
and almost linearly, reaching 12.40% at 1 h, 47.80%
at 4 h and 90.40% at 8 h, with no initial burst. The
absence of a burst phase is consistent with the drug
being held within the cross-linked chitosan
nanoparticles rather than dispersed freely in the film
matrix, so that release requires both hydration of the
film and subsequent diffusion out of the
nanoparticles. This two-barrier arrangement is the
principal advantage of the nanoparticle-in-film
design over a conventional film in which the drug is
molecularly dispersed.

Table 9: In-vitro cumulative drug release of the
optimised film (F3)

Time (h) Cumulative drug release (%)
0 0.00
1 12.40
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2 23.80
3 35.60
4 47.80
5 55.60
6 70.80
7 82.90
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Figure 9: In-vitro drug release profile of the optimised

buccal film (F3)
3.10 Release kinetics

The release data for F3 were fitted to four kinetic
models (Table 10, Figure 10). The zero-order model

gave the best fit among the release-rate models, with
a coefficient of determination of 0.9977, compared
with 0.9154 for the first-order model and 0.9197 for
the Higuchi model. This indicates that sumatriptan
succinate was released at an essentially constant rate
throughout the 8 h period, which is the desirable
profile for a buccal system intended to maintain
drug input over the duration of a migraine attack.
The Korsmeyer—Peppas plot was linear (R2 =
0.9988) with a release exponent n of 0.97. For a film
(slab) geometry, n = 0.45 denotes Fickian diffusion,
values between 0.45 and 0.89 denote anomalous or
non-Fickian transport, and values approaching or
exceeding 0.89 denote case-lIl transport. The value
obtained here therefore indicates non-Fickian
release approaching case-ll transport, in which
polymer chain relaxation and swelling rather than
simple diffusion dominate the release process. This
is mechanistically consistent with the observed zero-
order profile, since relaxation-controlled release
produces a near-constant rate, and with the
behaviour expected of a hydrophilic HPMC—guar
gum matrix that hydrates and swells progressively
on contact with the dissolution medium.

Table 10: Release kinetic parameters of the optimised buccal film (F3)

Kinetic model Regression equation R2 Inference
Zero-order y =11.452x +0.782 0.9977 | Best fit; constant release rate
First-order y=-0.1199x +2.1106 0.9154 | Poor fit
Higuchi y=33.515x — 14.133 0.9197 | Poor fit; release not purely diffusion-controlled
Korsmeyer—Peppas |y =0.9657x + 1.0904 0.9988 | n =0.97; non-Fickian, approaching case-1I transport
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Figure 10: Release kinetic plots for the optimised buccal film F3: (a) zero-order, (b) first-order, (c) Higuchi and (d)
Korsmeyer—Peppas

IV. CONCLUSION

Sumatriptan  succinate-loaded  chitosan
nanoparticles were successfully prepared by ionic
gelation, and the TPP concentration proved to be the
decisive formulation variable: entrapment efficiency
and release both passed through a maximum at 25
mg TPP (batch F3, 90.2 £+ 0.65% entrapment, 94.5%
release at 8 h, 220.7 nm, polydispersity index 0.293,
zeta potential +24.7 mV, discrete spherical
morphology). FTIR confirmed that the drug
remained chemically unaltered in the presence of all
excipients used.

Incorporation of the optimised
nanoparticles into solvent-cast HPMC E15-guar
gum films produced flexible, translucent dosage
forms of acceptable surface pH. Film F3, containing
400 mg HPMC E15 and 100 mg guar gum, gave the
best overall profile, with 95% drug content, folding
endurance of 285, surface pH 6.83 and 90.40%
cumulative release over 8 h without an initial burst.
Release followed zero-order kinetics (R? = 0.9977)
with a Korsmeyer—Peppas exponent of 0.97,
indicating  non-Fickian, relaxation-dominated
transport.

The study therefore establishes a
reproducible, controlled-release buccal dosage form
of sumatriptan succinate. It should be emphasised
that the present work is confined to in-vitro
characterisation. Ex-vivo permeation across buccal
mucosa, measurement of mucoadhesive strength and
residence  time, mucosal irritation  and
histopathological studies, stability testing and in-
vivo pharmacokinetic evaluation are required before
any claim of improved bioavailability or avoidance
of first-pass metabolism can be substantiated. These
studies form the basis of ongoing work.
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