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Abstract

As an antibiotic Several bacterial infections may be treated with Moxifloxacin
hydrochloride. This medication belongs to the family of drugs known as quinolone
antibiotics. It does its job by preventing germs from multiplying. In order to increase
treatment effectiveness, Moxifloxacin hydrochloride mucoadhesive buccal films were
developed for this research. Five different mucoadhesive Moxifloxacin hydrochloride
buccal film formulations were created for the current investigation. As mucoadhesive
polymers, Polyvinylpyrrolidone K-90 and hydroxypropyl methylcellulose were used as the
main solvents. We examined the films' weight, thickness, surface pH, swelling index,
homogeneity of the drug content, and folding toughness in In-vitro release and penetration
investigations. Films from permeation studies demonstrated regulated release for over ten
hours. It was discovered that the films containing 10 mg of hydroxypropyl methylcellulose
and Moxifloxacin hydrochloride (0.04 percent), (Poly vinyl pyrrolidone 0.04 percent, 0.06
percent, 0.1 percent, and 0.3 percent, respectively) showed promising controlled drug
release, good swelling, and a convenient residence time; they can therefore be selected for
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patience compliance.
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Buccal mucosa is one of the transmucosal routes with the
best accessibility, the largest span of smooth muscles, and the
least amount of mobility, making it ideal for administering
retentive dose forms. Without passing through the liver, rich
blood flow from the oral cavity enters the jugular vein[1].
Unlike conventional oral dosage forms, buccal muco-
adhesive drug formulations remain in contact with the
mucosa for a long time, enabling the medication to absorbed
directly into the bloodstream via the oral mucosa and
increasing bioavailability by decreasing the rate of
gastrointestinal enzymatic degradation and the hepatic first
pass effect[2]. The mouth cavity, which links the inside of the
body to the outside world, is prone to a variety of diseases
that must be treated locally, including herpes, canker sores,
oral candidiasis, gingivitis, periodontal disease, and oral
candidiasis[3]. There have been considerable advancements
and adjustments made in the distribution of medications
through innovative means of administration[4,5]. Drug
delivery systems can be delivered by various routes such as
oral, nasal, ocular, rectal and vaginal[6-8].

Buccal films are a relatively new dosage type for buccal
delivery. They have grown in prominence as innovative and

use in creating therapeutic buccal films.
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effective medication delivery methods that are both
economical and have high patient compliance. Buccal films
may be designed to stay put on the cheek and have systemic
as well as local effects. When compared to buccal pills,
buccal film may be more convenient because of its
convenience and adaptability. The high bioavailability of
buccal films is due to their capacity to bypass the liver's first
pass metabolism and enter the systemic circulation through
the internal jugular vein. These dose forms also offer greater
patient compliance, are self-administrable, and are
pharmacoeconomic[9-16]

Moxifloxacin Hydrochloride, PVP K-90, propylene glycol,
HPMC, sucrose and other chemicals used were of analytical
grade.

Using a solvent casting method, buccal films of
moxifloxacin, formed using film-forming mucoadhesive
polymers Hydrochloride, were created. Ten millilitres of
distilled water were used to dissolve the measured amount of
PVP. Polymer and distilled water were placed in a beaker and
left alone for 5 minutes while being agitated to allow the
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polymer to expand. After that, we added a single drop of
propylene glycol to the polymer mixture. Simultaneously, 10
millilitres of distilled water with PVP as a solvent were
added to a beaker containing a precise weight of
moxifloxacin Hydrochloride , which was subsequently
dissolved. The polymer was mixed with the medication
solution, and then sucrose was added. An effective stir was
achieved with the aid of a magnetic stirrer for the solution. A
glass Petri dish was put on a level surface, and the whole
solution was poured into it. The dish has an inverted funnel
installed on top of it to slow down the rate of evaporation.
For 12 hours, we allowed the polymeric solution of the
medication to dry out in a Petri dish at room temperature.
Once the films had dried on the Petri plate, any remaining
flaws in them were inspected. They were vacuum-sealed in
pouches and stored in desiccators until the assessment tests
could be run. The purpose of seeing all of these brand-new
films was to choose the one with the most desirable
qualities[17,18].

Colour, clarity, texture, and uniformity were only some of the
visual qualities of the buccal patch formulations that were
evaluated.

Films were dried in a 40°C oven for 12 hours before being
peeled off a Petri dish. Therefore, films' peel ability, or their
ability to be readily removed, was evaluated[19].

The thickness of each film was measured using a dial gauge
that had been calibrated for accuracy. In order to determine
the average thickness of each film, it was placed between the
anvil and presser foot of the dial gauge five times at various
locations[20].

The weight variance was examined by contrasting the
average 10 patches' weights from each batch to the weights
of the individual patches[21].

The hand-folding durability of the prepared films was
measured by repeatedly folding the films at the same point
until they broke. A film's ability to withstand repeated
folding without ripping or splitting was determined by

counting the number of times it could be folded in the same
location without deterioration[22].

A content uniformity test was conducted to guarantee that
moxifloxacin hydrochloride was dispersed evenly across the
film. After adding the film to the 200 mL of distilled water,
we got the following: We used a temperature-controlled
magnetic stirrer to keep a 250-mL beaker of buffer (20:80;
phosphate buffer saline pH 7.4) at a constant 37°C. Over the
course of three hours, 300 rpm were used to mix the medium.
The filtered liquid was then evaluated after being pushed
through a 0.45-micron membrane[23].

Three films of each formulation were put on top of the
distilled water and allowed to expand for two hours in order
to measure the surface pH[24].

After establishing the film's primary weight (wl), samples
were incubated at 37°C in distilled water. The films were
removed every two to three hours until their weight
stabilised, at which point the excess filter paper was used to
remove water from the films after it had expanded on their
surface (w2), which was remeasured, and the swelling index
(SI) was computed[25].

Franz diffusion cells with a for the in vitro drug transport
study, we utilised a receptor compartment, a donor
compartment, a sampling port, and an outer jacket. The donor
and receptor volumes remained constant at 3 and 5 millilitres,
respectively. A Teflon-coated magnetic bead was placed at
the bottom of the receptor compartment, and 500 ml of
distilled water was added. The whole thing was placed on a
magnetic stirrer. The constant temperature of 371°C was
achieved and maintained. The pig buccal mucosa was used to
study the rate of penetration in more detail. An hour of
equilibration in distilled water was used after it was attached
to the Franz diffusion cell's receptor chamber's mouth. The
donor compartment was re-equilibrated with 3 ml of distilled
water. A holder was used to secure the assembly, and
diffusion was performed for 2 hours. At regular intervals, a
0.3 ml sample was removed from fresh media and placed into
the receptor compartment through the sampling port.
Ultraviolet spectrophotometry at Amax 294 nm was used to
examine the material that was withdrawn[26].

Formulation Polymer F1 F2 F3 F4 F5
Drug 10% 10% 10% 10% 10%
PVP K-90 0.04% 0.06% 0.1% 0.3% 0.1%
HPMC - - - - 0.04%
Sucrose 4% 4% 4% 4% 4%
Propylene glycol 1-2drop | 1-2drop | 1-2drop | 1-2drop | 1-2 drop
Distilled water 2% 2% 2% 2% 2%
Table 1. Composition of mucoadhesive buccal films
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Buccal films of Moxifloxacin Hydrochloride were prepared
with the use of mucoadhesive polymers such as PVP K-90
and HPMC. The prepared films were evaluated for different
physicochemical tests such as weight variation, thickness,
content uniformity, swelling index, surface pH, and in vitro
drug release studies.

The physical appearance was found to be satisfactory in
terms of opaqueness, smoothness, and uniformity. Peel
ability was satisfactory after 12 hours of drying at 40°C in an
oven; the films were easily peeled.

All the films showed uniform thickness throughout. The
results showed that the folding endurance ranged from 3.5 to
4.122 seconds. It was determined that these values are
optimal for revealing desirable film qualities.

The films' overall thickness was consistent. Observations
revealed a film thickness ranging from 0.02+0.49 to
0.12+0.08 mm, with an average value of 0.173 mm. Various
formulations were discovered to have weights ranging from
32.31t0 116.1 milligrams.
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In order to prevent mucosal irritation and boost patient
compliance, all formulations had to have a surface pH within
6.8 units of neutral. The content uniformity findings showed
that the medication was spread out evenly, with a
concentration of between 17.79 and 21.0 mg/cm? The
swelling studies were found to be satisfactory, with
phosphate buffer solution at pH 6.6 causing the films to
swell. Comparative swelling tests across various formulations
showed promising results.

The in-vitro drug release was found to be satisfactory.
Phosphate buffer at pH 6.8 was used for in vitro release
investigations of several formulations. Spectrophotometric
analysis at 294 nm was used to calculate the drug
concentration. The release profile of Moxifloxacin
Hydrochloride films incorporating PVP, HPMC was
significantly different. The percentage of total release after
10 hours was determined to be between 95.00 and 91.00.
After 10 hours, the drug release from formulations
F4>F3>F2>F1>F5 was determined to be
95.00>91.00>89.30>83.80>76.30.

- % drug release F1

% drug release F2

% drug release F3

% drug release F4

% drug release F5

Graph 1: Drug release graph of different formulation

Formulation | Swelling index | Content Thickness | Weight Folding Surface pH
code (2h) uniformity | (mm) variation endurance
F1 15.12+1.10 17.79+0.78 | 0.02+0.49 | 32.0+33.01 22144541 | 6.4946.48
F2 19.00+1.09 18.00+0.12 | 0.13+£0.22 | 38.0+0.00 220.5+1.31 | 6.5546.54
F3 22.33+£1.12 19.67+0.09 | 0.14+0.07 | 73.1+0.01 276.0£6.0 6.59+6.48
F4 26.35+1.23 20.00£0.09 | 0.4140.01 | 112.2+0.02 168.5+3.62 6.71+6.70
F5 34.01+0.12 21.23+£0.55 | 0.1240.08 | 196.0+0.00 200+3.11 6.80+6.79
Table 2. Physical evaluation of mucoadhesive buccal films of moxifloxacin Hydrochloride

From the above study, we concluded that we can use buccal
film of Moxifloxacin Hydrochloride for controlled release of
drug for 12 hours, and thus it may be a better dosage form for
old patients with sore throats and gum lining infections by
giving them directly to the infected area.
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