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ABSTRACT

The objective of the current study is to create and assess a Topiramate mouth-dissolving film formulation from
HPMC-15, with a combination of microcrystalline cellulose and PEG 6000. Topiramate is an antiepileptic drug
used to treat migraine and epileptic seizures. Drug has poor water soluble properties. Topiramate mouth
dissolving films are the new approach in NDDS System to administer drugs with combination of polymer and
solubilizing agent which will improve solubility in water, improve drug efficacy and bioavailability, avoid first
pass metabolism, and decrease patient noncompliance. Materials and Methods: The water soluble polymers
HPMC E 15 and CMC have good film-forming abilities and a high elastic modulus. As plasticizers, stabilizing
agents, and taste modifiers, PEG 6000, Tween 80, and saccharin were utilized, respectively. Films were
prepared by solvent casting method. Result: The IR spectrophotometer was used to investigate the medication
and polymer compatibility; no interactions of any type were found. A new analytical technique wasdeveloped
and validated in accordance to ICH guideline for the estimation of topiramate in bulk utilizing pH 6.8 buffer
solutions. The analytical method's results showed the Amax at 238 nm, the regression equation y = 0.0179x +
0.0571, and a correlation coefficient of 0.9989. (R?). Among all the formulations F1 was selected as an
optimized formulation, the results showed homogenous and transparent, devoid of particulate matter, good
folding endurance properties 93, thickness 0.096+0.00, weight variation 35.30+0.002, and pH 6.85 reassembled
with the pH of saliva. The result of dissolution study reveals 97.92% drug release within 80 second which is an
essential characteristic for faster absorption. Topiramate mouth dissolving formulation was significantly
improved the drug solubility and release. Thus, mouth dissolving film formulation of topiramate was
successfully developed.

Key world: Topiramate, Mouth dissolving film, Analytical method, Solvent casting method.

l. INTRODUCTION
Mouth dissolving films are novel

disintegrate are mostly used to create RDF,
including  hydroxy  propyl  methylcellulose

medication delivery technology for oral drug
delivery. MDF is highly beneficial to use in the
acute drug delivery such as pain, epilepsy, seizures,
emesis, migraine, hypertension, congestive heart
failure, asthma, etc. These are designed to dissolve
or disintegrate in a matter of seconds. They provide
benefits such administration without water,
simplicity of ingesting, quick beginning of action,
and ease of dosing. Absorption through the oral
mucosa is a possibility for quickly dissolving active
medicinal substances, which may enhance
bioavailability. Polymers with good film-forming
qualities that are water soluble and quickly

(HPMC), polyethylene oxide (PEO), polyvinyl
pyrrolidone (PVP), and hydroxy propyl cellulose
(HPC).

In light of the proposed research work's
reasoning, the current study's objective was to
create and formulate topiramate-based fast-
dissolving aprepitant films using the solvent casting
process for the drug's direct absorption into the
systemic circulation through the mucosa.The
proposed formulation, which is used in patients
with certain types of seizures such as primary
generalized tonic-clonic  seizures  (previously
known as a grand mal seizure; a seizure that affects
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the entire body) and partial onset seizures (seizures
that affect only one part of the brain), has the
potential to improve compliance and offers

I1.  Materials and Methods:
Material: Topiramate and hydroxyl propylmethyl
cellulose (k15) were purchased as samples from
Yarrow Chem., Mumbai and microcrystalline
cellulose, saccharin sodium, citric acid were
purchased from Loba chemie, Mumbai.
Polyethylene glycol 6000, Tween -80 were
purchased from SD fine chemical limited, Mumbai,
coloring (quinoline yellow) & flavoring agent (Red
rose) were purchased from A S Attarwala & sons,
Mumbai.

Instrumentation:  Venire  caliper, In-vitro
dissolution apparatus, pH meter, UV-1800
shimadzu with UV probe software system were
utilized  for qualitative  determination  of
Topiramate.

Pre —formulation studies:

Drug-excipients compatibility study:

FTIR is an effective method for examining the
interaction  between drugs and excipients.
Surfactant, co-surfactant, and oil were added to the
pure medication individually then KBr pellets are
prepared and the resulting mixture was scannedin
the 400-4000 cm-1 range. To reduce the possibility
of significant functional groups in the drug

numerous competitive advantages over its marketed
oral dosage.

interacting with the excipients, the comparison was
conducted using the FTIR spectrum of the pure
drug. (Fig NO. 4,5)

Drug solubility analysis

A solubility analysis was carried out in
order to create a new analytical method.
Topiramate powder was added to this drug in
excess to the solvents water, acetone and the
mixture was then vortexed. The samples were left
at room temperature for 30 minutes to achieve
equilibrium.  The undissolved drug  was
subsequently removed from the equilibrated
samples using sonication for 30 minutes. Whatman
filter paper was used to filter the mixture so that the
drug's solubility could be seen. The formulation of
the mouth dissolving film depends on the drug's
solubility in surfactant, and co-surfactant that the
drug shows maximum solubility in is necessary
before beginning formulation in order for the drug
to be in the desired solubility range, which is
crucial for the formulation of a mouth dissolving
drug delivery system drug delivery system. The
same approach was used to test the solubility of
Topiramate in surfactants, and co-surfactants.

Table no. 1 composition formula

Composition F1 F2 F3 F4
Topiramate(drug) 25mg 25mg 25mg 25mg
HPMC-15 30mg 20mg 20mg 10mg
Microcrystalline Cellulose 50mg 40mg 20mg 30mg
PEG6000 0.1mg 0.1mg 0.1mg 0.1mg
Saccharin 60mg 60mg 60mg 60mg
Tween80 0.1ml 0.1ml 0.1mli 0.1ml
Coloringagent g.s g.s g.s qg.s
Flavoringagent g.s g.s g.s g.s
Water g.s g.s q.s2 qg.s

Method

Formulation method of fast dissolving film: A
principal of formulation of fast dissolving film was
optimised from various composition formulas
(Table 1). A homogenous aqueous solution of HPC
and HPMC was created by dissolving the materials
in 50 ml of hot water(80°C) while stirring
continuously to avoid lumps formation, and the
solution was then stored to facilitate the swelling of

the polymer for overnight In 10ml of distilled
water, polyethylene glycol, tween 80, citric acid,
aspartame, and flavors were dissolved, as per the
composition  formula(F1-F4)  Separately, the
medication was dissolved in distilled water. In
order to get rid of the air bubbles, both of these
solutions were combined in a polymer solution
while being constantly stirred. The produced
solution was then placed in Petri plates and allowed
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to air dry for 24 hours. The film was taken off from
the plate and sliced to a size of 2cm by 2cm.
Evaluation parameter of mouth dissolving film
Interpretation of IR Spectra of Baclofen and
other excipients:

Solubility: Topiramate shows great solubility with
water thus water is used as solvent in

development of formulation.

Evaluation of composition formula :HPMC is
odorless ,transparent ,stable, oil-resistant ,nontoxic
and edible material with good film forming
properties .It is a nonionic polymer with a linear
structure of glucose molecules ,in which its matrix
is stabilized using hydrogen bonds which provide
great stability when combined with
microcrystalline cellulose, PEG 6000 is very
soluble in water which provides excellent solublity
thus compatible with water soluble drug like
topiramate

Appearance of the film: Film appearances were
rated using visual cues like translucent, semi-
transparent, and fuzzy.

Weight variation: One square inch film was cut at
five different places in the caste film. The weight of
each films trip was taken and the weight variation
was calculated.™!

Folding endurance: This test was performed by
cutting the mouth dissolving film
ofsize3x2cm2.The films were folded at same place
until it breaks apart.[*!

Thickness: Film thicknesses were measured by
using the Vernier Caliper and them an thickness
was calculated.

Surface pH: To check for any potential adverse
effects in vivo, the pH of the film's surface was
measured. Keep the pH of the film as close to

neutral as you can because an acidic or alkaline pH
may irritate the oral mucosa. For this, a pH meter
was used to measure the pH after the film had been
dissolved in 10 ml of distilled water. The process
was carried out three times, and the standard
deviation was recorded.?

Drug content: Films were dissolved in 100ml of
pH 6.8 phosphate buffer solution, shaken until the
film was fully dissolved, and then the solution was
filtered. In order to test absorbance at238 nm using
the placebo film as a blank solution, 1ml of
theaforesaidsolutionwasdilutedto10ml
usingthesamesolvent. Thepercentdrugconcentration
wasthencomputed.?

In-vitro dissolution studies: Using 400ml of
6.8pH phosphate bufferas the dissolution media, a
dissolution investigation was conducted in a USP
basket-type apparatus at 100 rpm and 37.5° C
temperature. At 30-second intervals up to 6
minutes, 4ml aliquots were removed, and the same
volume of new solution was then added. The
aliquots were diluted with the same solvent up to
10 ml, and the absorbance at 238 nm was measured
to compute the percent drug release.

I11.  Result and discussion:
Formulation Preparation Result: Different
composition formula was prepared for the
formulation of the mouth dissolving film contains
topiramate as active pharmaceutical ingredient
mentioned in table No.2, four batches was prepared
from the above formula from which F1 provide
excellent output and their result of evaluation are
mentioned below.

Fig No. 1: Formulation Preparation

Appearance of the film: This parameter was simply checked with visual inspection of films and evaluation of
texture by feel or touch. Prepared oral film showed in figure. (Table NO.2)
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Table No. 2: Appearance of Film

Formulation Appearance of the film
F1 Transparent
F2 Transparent
F3 Transparent
F4 Transparent

Weight variation: Onesquare inch film was cut at five different places in the caste film. The weight of each
film strip was taken and the weight variation was calculated. (Table N0.3)

Table No. 3: Reading of Comparative Evaluation of weight Variation

S. No. Formulation code Mean Weight(mg)
1. F1 35.30+0.002
2. F2 32.10+0.002
3. F3 36.52+0.003
4, F4 38.20+0.001

Folding Endurance: This test was performed by cutting the mouth dissolving filmofsize2x2 cm2. The films
were folded at same place until it breaks apart. (Table N0.4)

Table No. 4: Reading of Comparative Evaluation of Folding Endurance

S. No. Formulation code Mean Endurance
1. F1 93
2. F2 91
3. F3 90
4, F4 90

Thickness: Film thicknesses were measured by using the Vernier Caliper and the mean thickness was
calculated. (Table NO.5)

Table No. 5: Reading of Comparative Evaluation of Thickness

S. No. Formulation code Mean Thickness(mm)
1. F1 0.096+0.00
2. F2 0.076+0.01
3. F3 0.11+0.01
4, F4 0.08+0.01

Surface pH: To check for any potential adverse effects in vivo, the pH of the film's surface was measured. Keep
the pH of the film as close to neutral as you can because an acidic or alkaline pH may irritate the oral mucosa.
For this, a pH meter was used to measure the pH after the film had been dissolved in 10 ml of distilled water.
The process was carried out three times, and the standard deviation was recorded. (Table NO.6)

Table No. 6: Reading of Comparative Evaluation of Surface pH

S. No. Formulation code pH
1. F1 6.85
. F2 6.66
3. F3 6.77
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Fig No. 2: Surface pH

Drug content: Films were dissolved in 100ml of
pH 6.8 phosphate buffer solution, shaken until the
film was fully dissolved, and then the solution was
filtered. In order to test absorbance at 238 nm using
the placebo film as a blank solution, 1 ml of the
solution was diluted to 10 ml using the same
solvent. The percent drug concentration was then
computed. The absorbance of solution s
determined by UV Spectrophotometer (Shimadzu
1800). The absorbance of solution is 0.120,
Therefore the drug present in solution is 9.79ug/ml.
The % purity of drug present in solution is 97.92%.

In —vitro dissolution studies: Using 400ml of 6.8
pH phosphate buffer as the dissolution media, a
dissolution investigation was conducted in a USP
basket-type apparatus at 100 rpm and 37.5°C
temperature. At 30-second intervals up to 6minutes,
2ml aliquots were removed, and the same volume
of new solution was added. The aliquots were
diluted with the same solvent uptol0ml, and the
absorbance at 238nm was then measured to
compute the percent drug release. (Fig No. 3)
(Table No.7)

Table No. 7: Reading of Comparative Evaluation of In-vitro Dissolution

S. No. Time(sec.) F1 F2 F3 F4
1. 0 0 0 0 0
2. 10 11.30 8.50 9.32 7.59
3. 20 22.10 15.79 19.54 15.68
4, 40 37.80 25.56 39.10 27.43
5. 60 73.69 62.11 67.89 60.74
6. 80 99.85 90.66 91.20 89.63
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Fig No. 3: In-Vitro Dissolution

Fig No. 4: FTIR Spectrum of Topiramate
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Fig No. 5: FTIR Spectrum of Topiramate Mouth Dissolving Film

IV.  CONCLUSION:

In the present work, an attempt had been
made to prepare fast dissolving buccal films of
Topiramate. Since Topiramate is a poorly soluble
drug and the rate of absorption is often controlled by
the rate of dissolution. The rate of dissolution can be
increased by incorporating the drug in a fast
dissolving buccal film.The fast dissolving films of
optimized Topiramate were prepared by solvent
casting method using HPMC-15,Microcrystalline
cellulose and PRG-6000 as a plasticizer. The
formulated films were evaluated for their
physiochemical parameters like thickness & weight
of the films, surface pH, folding endurance,
disintegration time, drug content, in vitro release
study.

The prepared films  were clear,
homogenous, devoid of particulate matter, showed
good folding endurance and all the films
disintegrated with in 60sec. Thickness & weight of
the films increases, as the concentration of polymer
increases. Content uniformity study showed that the
drug is uniformly distributed throughout the film. In
vitro dissolution studies were conducted for all film
formulations by using USP type | (basket) apparatus
in simulated salivary fluid i.e. phosphate buffer of
pH 6.8 to check the effect of polymer & plasticizer
concentration on the drug release profile and
compared with Topiramate film. Among all the
formulations F1 was selected as a optimized

formulation, due to folding endurance value and
showed 96.79 % drug release within 80 sec. which
is an essential character for faster absorption.
Overall, these findings indicate that fast dissolving
buccal films of Topiramate was the most suitable
dosage form for clinical use in the treatment of anti-
migraine where a quicker onset of action for a
dosage form is desirable along with the improved
bioavailability and convenience of administration.
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