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ABSTRACT

In the present investigation an attempt has been made to design efficacious and prolonged
release mucoadhesive tablet of salbutamol sulphate using various polymers to avoid the first pass
metabolism to reduce dossing frequency and to improve patient compliance. Mucoadhesive buccal
tablet of salbutamol sulphate were fabricated with objective of avoiding first pass metabolism and
to improve its bioavailability with reduction in dosing frequency. The mucoadhesive polymers used in
the formulations were Carbopol 934P, Methocel K4M, and Chitosan. Tablets were prepared by direct
compression method using polymers in different ratios. The formulations are characterised for
swelling index, in-vitro bioadhesion strength and in-vitro release studies. The best mucoadgesieve
performance and in-vitro drug release profile were exhibited by the tablet containing Chitosan and
Methocel K4M in ratio of 1:1. It was observed that the optimised formulation follows Hixson Crowel

release kinetics.
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Introduction

Buccal delivery of drugs provides an attractive
alternate to the oral route drug administration,
particularly in disadvantages associated with the
latter mode of dosing. Problems such as first pass
metabolism and drug degradation in the harsh
gastrointestinal environment can be
circumvented by administering drug via buccal
route. Moreover the oral cavity is easily accesible
for self medication and can be promptly in case
of toxicity just by removing the dosage form from
buccal cavity. It is also possible to administer
drug to who cannot be dosed orally via this route.
*gsalbutamol sulphate is widely used as
bronchodilator, tocolytic and adrenergic B-
agonist. It is widely used as bronchodilator to
manage asthma and othere chronic obstractive
airway disease. The R-isomer — levabuterol is
responsible for bronchodilation. While the S-
isomer increase the brancheal reactivity.

Salbutamol sulphate is B-2 adrenergic agonist.
It stimulate B-2 reseptors in lungs results in
relaxation of smooth muscle,. It is believed that
salbutamol sulphate increases cAMP
production by activating adenalite cyclase and
the action is mediated by cAMP. Increase
intracellular cAMP increase the activity of
cAMP dependant protienkinase which inhibit
phosphorilation of myocin and lowetr
inttracellular calcium concentration. A lower
concentration of calcium leads to smooth
muscle relaxation.

The doses forms of salbutamol sulphate are
also available as oral solution, syrup, tablet and
injection etc. But as it is rapidly absorbed from
gastrointestinal tract, oral bioavailability is 50%
because it undergo first pass metabolism this
drug is selected for muccoadeive buccal tablet.
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MATERIALS AND METHODS:

Salbutamol sulphate was obtained from Dr.
Reddy’s lab Hyd, Carbapol934P, HPMC-K-4M
were used. Chitosan was obtained from
Unichem Labs Itd, Mumbai.

Preparation of mucoadhesive tablets:

Mucoadhesive tablets of salbutamol sulphate
were prepared by direct compression
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technique using different grades of polymer
with varying concentrations.(Table-1). The
tablets were prepared using carbopol 934P,
HPMC-K4M as primary polymers and Chitosan
used as secondary polymer as a penetration
enhancer.’-®. The effect of secondary polymer
on drug release mucoadhesion was studied.
The tablets were compressed using 8mm flat
faced punch on a single stroke punching
machine.”®

Salbutamol sulphate
Chitosan

Carbopol

HPMC K-4M

Table 1: Composition of buccoadhesive tablets

10 10 10 10 10 10 10 10
90 60 120 90 60 120 90 60
90 120 60 - - - = -
- - - 90 120 60 - -
01 01 01 01 01 01 01 01

Magnesium stearete

Determination of physicochemical
parameters:

Twenty tablets were weighed individually and
and checked for the weight variation.
Thickness was measured using vernier
callipers. Five tablets of each formulation were
taken and amount of drug present in each
tablet was determined. The surface pH of
tablet was determined in order to investigate
the possibility of any irritation in the oral
cavity. The tablets were kept in contact with
stimulated saliva fluid for two hours and pH
was noted by bringing the electrode in contact
with surface of the formulations. Bio adhesive
strength of the tablets were measured in a
modified physical balance using methods
discoursed by Gupta et al.” Sheep buccal
mucosa was used as model mucosal
membrane and stimulated saliva fluid as
moistening fluid.(Figure-1)
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Fig.1. Developed balance for determination of
bioadhesive strength

Swelling studies:

The swelling properties of the tablets were
evaluated by determination of percentage
swelling. Each tablet was weighed (W1) and
immersed in simulated saliva fluid at pH 6-8 for
predetermined time, then the tablets were
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wiped off to remove excess of surface water by
using filter paper and weighed(W2).1%*3

% Swelling= (w2)-(W1) / (W1)x100
In-vitro release studies:

In-vitro release studies of salbutamol sulphate
bioadhesive tablet were determined using USP
Dissolution Testing Apparatus-Il (Paddel type).
The dissolution test was performed by using
500ml of 6.8 phosphate buffer, at 37+0.5°c at
50 rpm. Aliqguot (5ml) of the solution was
collected from the dissolution apparatus
hourly for 8 hours and were replaced with
fresh dissolution medium. Aliquot were
withdrawn at one hour interval from a zone
midway between the surface of the dissolution
medium and the top of the rotating paddle not
less than 1cm apart from the vessel wall.'**2
The aliquots were filtered, and the absorbance
was measured at 283nm
spectrophotometrically.

RESULT AND DISCUSSION:

The average weight of tablet was found to be
189mg to 193mg with the maximum
percentage deviation of +0.265 for all the
formulation. The tablets showed thickness in
the range of 1.20 to 1.50mm (+0.34).

The percentage drug content of all the
formulation was found to be 91 to 97%(+0.75).
Thus the entire tablet complies with that of
the standard. Surface pH of the formulation
was found to be 5.9 to 6.4. these result reveals
that all the the formulation provide an
acceptable pH in the range of salivery pH (5.5
to 7.0). It was also observed that they did not
provide any local irritation to the mucosal
surface. Table 2 shows the mucoadhesive
strength, swelling index and percentage matrix
erosion of different formulation. The strength
of the formulation (tablet) was depend on the
property of mucoadhesive polymers, which
adher to the mucosal surface and also the
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concentration of polymers used. The buccal
tablets were prepared by using Carbopol 934P,
and HPMC K-4M as primary polymers.
Chitosan was used as the secondary polymer.
The buccal tablets containing polymers in
various ratios were evaluated for bioadhesive
strength, swelling index and drug release in
order to obtain an optimised formulation. In
the trial 190mg was set as a target weight of
single tablet. The polymers in the
concentration of 80% to achieve 8hrs
bioadhesion. The decrease in the polymer
concentration result in decreasing bioadhesion
time. The primary and secondary polymers are
in the ratios of 1:1, 1:2, 1:3 were used for
preparing tablets.

HPMC K-4M and Chitosan in 1:1 ratio has been
selected as optimum concentration magnesium
stearate was selected as a lubricant. The in-
vitro release of salbutamol sulphate from
mucoadhesive tablet was found vary according
to the types and ratio of the matrix forming
polymers used. The release of the salbutamol
sulphate was decreased with increase in
concentration of carbopol and HPMC K-4M.
The percentage of drug released from the
formulation F1, F2,and F3 (Fig: 2)was found to
be 60.20%, 45.34%, 62.45%,respectively
containing different concentration of Chitosan
in combination with Carbopol 934P. The
possible reason for reduction in the total
release of the drug may be due to the
interaction between the two oppositively
charged bioadhesive polymers i.e. cationic
Chitosan and Carbopol 934P. It may be
expected that inter polymer complex between
carboxylic group of Chitosan will be formed
and the dissolution rate retarded by complex
formation  which leads to decrease
dissolution.'® It was observed that, decrease
the concentration of polymers HPMC the
release of the drug from the formulation is
faster. Formulation F7 to F8 released their
content before the designated time period and
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hence were discarded from study. Formulation
F4 shown statistically significant percentage
release and was selected for further studies.
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Increase the concentration of Chitosan showed
an increased percentage.

Table 2. Bioadhesive strength and Swelling index of various mucoadhesive Salbutamol sulphte tablets.

F1 18.10 £0.45 196+3.05
F2 25.7+1.21 150+5.29
F3 18.2+1.22 200+12.58
F4 23.39+1.80 145.245
F5 20,6+0.20 136.7+£11.48
F6 17.5+£0.50 193+10.14
F7 18.29+0.8 130+15.27
F8 16.9+0.65 105+7.63
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Bioadhesion study:

The highest bond strength was possessed by
the formulation F2 containing Chitosan and
Carbopol 934P in the ratio of 1:2. Decrease the
content of the Carbopol 934P resulted in
decreased adhesion force. Increasing the bond

strength of F8 was followed by bath F6 which
were composed of Chitosan: HPMC K-4M in the
ratio of 2:1.

Swelling index:
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Swelling index was determined with respect to
time. The swelling index of the tablet was
increased with increasing concentration of
Chitosan. The polymer absorbed large volumes
of water rapidly and swells to its maximum
hydrated size without dissolving in aqueous
media.

The uptake of water by HPMC is a slower
process compared with Chitosan. HPMC is a
hydrophilic polymer which swells slowly to
form a gel which then dissolves in the presence
of water.The gelling property of this polymer
will provide the binding strength to oppose
bursting effect of Chitosan. Hence the integrity
of tablet was maintained further period of time
until most of HPMC was dissolved.

Assessment of duration of bioadhesion:

The duration of bioadhesion decreased with
decreasing concentration of HPMC. The
duration of bioadhesion of the formulated
bioadhesion tablet were determined and found
to be around 8hours except the formulation F5
and F8. Less duration of bioadhesion of F5 and
F8 may be due to lesser quantity of Chitosan
which might be insufficient to maintain the
integrity of the formulations.

CONCLUSION:

The present work was aimed to develop the
mucoadhesive drug delivery system of
salbutamol sulphate with prolonged effect and
to avoid the first pass metabolism. From the
study it was observed that formulation F4
(Fig:3)was best in terms of drug release,
bioadhesive performance and physicochemical
properties.

Therefore it can be concluded that stable
formulation could be developed by
incorporating Chitosan and HPMC K-4M in the
ratio 7:1 for sustained release of salbutamol
sulphate from mucoadhesive tablet with
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adequate  bioadhesiveness and swelling
properties without the risk of mucosal damage.
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