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ABSTRACT

Mucoadhesive buccal films of Salbutamol sulphate were prepared by solvent casting technique using hyrdoxy
propyl methyl cellulose as main polymer and eudragit RL100, carbapol-934 and poly vinyl pyrrolidone as co-
polymers. The prepared films were evaluated for, surface texture, appearance, folding endurance, drug content,
swelling studies, /n vitro studies bioadhesion test, surface pH , % elongation test and stability studies.

The films exhibited controlled release over more than 6 hours .From the study it was concluded that the films
containing 60 mg of Salbutamol sulphate 11 450 mg of hydroxyl propyl methyl cellulose and 350 mg hydroxyl propyl
methyl cellulose ncorporated with 100 mg carbopal-934 exhibited satisfactory swelling, index an optimum residence
time, and promising drug release of about 87% (F1) and 82% (F4) by using diffusion cell at 37°C using pH 6.6
phosphate buffer. The formulation was found to be suitable candidate for the development of buccal films for

therapeutic use.
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1.Introduction

Drug delivery via buccal mucosa using
bioadhesive dosage form, ofters such anovel route of
admimistration, the route has successively been tried for
systemic delivery of a number of drug candidates and
excellent site for the absorption of the
drugs(Harris, 1992).

Amongst the various routes of drug dehivery,
oral route 1s perhaps the most preferred route to patients
and clinical alike, within the oral cavity, the buccal region
offers an attractive route of administration for systemic
drug delivery. The mucosa has rich blood supply and 1s
relatively permeable. The buccal route of drug delivery
1s a good alternate (Pramod Kumar,2002)over the last
two decades mucoadhesion has become of interest for
its potential to optimize localized drug delivery, by
retaming a dosage form at the site ofaction (e.g. within
gastromtestinal tract) or systemic delivery, by retaining
the formulation in mtimate contact with the absorption
site. Mucoadhesion may be defined as a state m which
two materials, one of which 1s mucus or a mucus
membrane, 1S held for extended period of time
(Smart,2005). Recently, Jasti, Salamat-miller has
reviewed the use of mucoadhesive polymers in buccal
drug delivery and highlighted the use of novel
mucoadhesive polymers (Jasti,2003;Salamat-
miller,20035) attempts have been made to formulate
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various mucoadhesive devices including tablets
(Al1,1998), films (Kodha, 1997), patches
(Nair,1996;Perioli ,2004), disks (Prodi,1996), strips
(Al1,2002), omntments (Ilango,1997) and gels
(Bremackar, 1984), after mhalation most of an mhaled
1s swallowed and enters the lungs with positive
mtermitted breathing, than by aerosol. It is subjected to
first pass metabolism (Shin,2000) currently buccal
patches have been used to dehiver a variety ot drugs to
dogs, including buprenorphine, heparin, melatonin,
theophylline, nitroglycerine, digoxine, propranolol,
miconazole, insulin, morphine, fentanyl and
estrodiol.(Shojae1,1998;Hoogstraate,1996;
Vincent ,2001;Hussaim, 1988;Streisand, 1995).

Salbutamol sulphate 1s used in treatment of
asthma, chronic bronchitis and other pulmonary
disorders. The drug 1s well absorbed from
gastromtestinal tract. But buccal mucoadhesive drug
delivery system has advantage like avoiding the first pass
metabolism and gastrointestinal side effects of delayed
release system (Alka Gupta, 1992). The development of
technology for release of drug at controlled rate and
systemic circulation using buccal cavity as part of entry
has become popular.

In the study an attempt was made to design the
mucoadhesive buccal films of Salbutamol sulphate with
various polymers like hyrdoxy propyl methyl cellulose
as mam polymer and Eudragit RLL100, Carbopol-934

and poly vinyl pyrrolidone as co-polymers. The films
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were characterized by keeping uniformity, flexibility,
clarity and homogeneity as a tools.

2.Materials

Salbutamol sulphate I.P was obtamed from
Neuland Lab, Hyderabad and the polymers such as
carbapol-934, HPMC by Zydus Cadila Ltd,
Ahmedabad, poly vinyl pyrrolidone by Loba
chemicals,Bombay and Eudragit RL-100 on Top
pharmaceuticals,Bangalore.

Methods

Preparation of Patches

A series of buccal patches containing 60mg of
Salbutamol sulphate in an area of 1 cm® were prepared
by solvent casting technique (Sierra ,1972;Devi, 1998)
taking mercury substrate (table no.1). Hydroxy propyl
methyl cellulose soaked in 4 ml ethanol, salbutamol
sulphate dissolved m 1 ml of water. Then 1.5ml methanol,
1.5ml dichloromethane, are added methanol 1s used to
oet transparent films, it will totally evaporate when we
stir 1t for 30 min and dry for over night so small amount
of methanol will not give any fatal effect . Ethanol 1s
used as a solvent and glycerol as a plasticizer and
sweetener. Then the whole drug polymer mixtures are
stirred for 30 minutes at magnetic stirrer. The polymer
drug solution (3ml) poured over mercury substrate in a
petridish within a bangle (4.5 cm). After 12 hours dried
patches were collected and stored in desiccators until
further use. In the same manner k., F., F, patches were
prepared using co-polymers. Eudragit RL100,
Carbapol-934 and Poly vinyl pyrrolidone
(Raghuraman,2002).

An apparatus was used for in vitro release study.
A 250 ml glass beaker was filled with isotonic phosphate
buffer. After stabilizng 1cm” Salbutmol sulphate film was
fixed in buffer (IPB, pH 6.6) in the study, procine buccal
mucosa was used as barrier membrane. The buccal
pouch of freshly sacrificed animal was procured from
local slaughter house. The mucosa was excised and
trimmed evenly from the sides. It 1s then washed n
isotonic phosphate buffer (pH 6.6) and used immediately.
Mucosa was tied with a thread to diffusion cell of size
+1 cm®. The patch attached to the mucosa was dipped
into the buffer solution mto a flask ma position just below
the diftusion thud. The flask was kept on magnetic stirrer.
The whole assembly was mamtamed at 37° C. Samples
were collected at fixed time intervals by replacing same
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volume of diffusion fluid. Samples with suitable dilutions
were analysed by using UV spectrometer at 276 nm.

The in vitro bioadhesion test is an index of
adhesive strength of a film to the buccal mucosa till the
complete drug releases. Bioadhesion strength of the
patch was measured using a modified double beam
balance described by Chowdary,2000. Percentage
elongation at break, stability study was determined as
Pandya,1995.

Folding endurance was measured as
Raghuraman,2002, the films of each formulation of
(2x2 c¢ms) were cut by using sharp blade. Folding
endurance was determined by repeatedly folding the
stripes till it broke. The number of times the film could
be folded at the same place without breaking gave the
value of folding endurance, thickness and size, drug
content (Raghuraman,2002). Thickness was measured
by micrometer screw gauge. Drug content was
determined by taking films and placed in 100ml
phosphate buffer and stirred and then the drug content
was measured by UV spectrophotometer at 276nm.
Swelling studies as Lalla,2002 the surface pH was
measured as similar to Nafee,2003. A combined glass
electrode of pH meter was used on previously swallowed
films. (The patches kept in contact with 0.5 ml of distilled
water for 1 hour on an agar plate) pH was noted by
bringing the electrode near the surface ofthe patch and
allowing 1t to equilibrate for 1 minute.

3.Results and Discussion

Mucoadhesive buccal films of Salbutamol
sulphate were prepared by using mucoadhesive
polymers like hydroxyl propyl methyl cellulose E-15,
Eudragit RL-100, poly vinyl pyrrohidone and carbapol
934. The drug delivery system was formulated as a
matrix. The films were characterized for their physical
characteristics, bioadhesive performance, release
characteristics, surface pH thickness, drug content and %
elongation, folding endurance (table-2) and swelling
index (table-3).

The film thickness were observed to be in the
range 01 0.51 £0.03 to 0.76 +0.07mm and weight was
found m the range 0ot 129+ 1.0 mg to 168 £ 0.09 mg

Considermg the fact that acidic or alkaline pH
may cause irritation to the buccal mucosa and mfluence
the degree of hydration of polymers. The surface pH of
the buccal films was determined to optimize both drug
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