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Abstract: The aim of the present work is to investigate the formulation of salbutamol buccal patches for
controlled release medication in order to treat blood pressure and cardiac diseases. The half life of
salbutamol is 10 hrs and in order to treat the angina pectoris which required 24hr controlled drug release
and to avoid degradation of drug in GIT, the buccal patches were prepared. The patches were prepared
by solvent casting method using hydroxyl propyl methyl cellulose (HPMC K15) and carbopol 974. The
patches were found to be smooth in appearance, uniform in thickness, weight uniformity, drug content,
swelling index, folding endurance, surface pH and in vitro diffusion study using Keshery chien diffusion
cell. The optimized patch of 1% HPMC K15 exhibit in vitro release of 80% through cellophane membrane
and in vivo release 73.4% through egg membrane and the optimized patch of 1% Carbopol 974 exhibit in
vitro release of 75.2% through cellophane membrane and in vivo release 71.1% through egg membrane
in 8 hrs showing good muco adhesive strength and muco adhesive time.
Keywords: Salbutamol buccal patch, HPMC K15, Carbopol 974.

Introduction
These advantages incl ude possibl e bypass
of first pass effect, avoidance of presystemic
el imination within the GI tract, and, depending on the
particul ar drug, a better enzymatic flora for drug
absorption. Amongst the various routes of
administration tried so far in the novel drug del ivery
systems, localized drug delivery to tissues of the oral
cavi ty has been investigated for the treatment of
periodontal di sease, bacterial and fungal infection 1.
Over the decades muco-adhesion has becom e
popular for its potential to optimize localized drug
delivery, by retaini ng a dosage form at the site of
action (e.g. within the gastroi ntestinal tract) or
systemic delivery by retaini ng the formulation in
intimate contact with the absorption site (e.g. Buccal
cavi ty). Well defined bi o-adhesion is the ability of a
material (synthetic or bi ol ogical ) to adhere to a
bi ol ogical tissue for an extended period of time2. The
bi ol ogical surface can be epithelial tissue or it can be
the mucus coat on the surface of a ti ssue. T he use
of muco-adhesive polymers in buccal drug
delivery has a greater application. Various mucoadhesive devices, includi ng tabl ets, films, patches,
di sks, strips, oi ntments and gels, have recently been
devel oped. However, buccal patch offer greater
flexi bi lity and com fort than the other devices. Buccal
route of drug del ivery provides the di rect access to
the systemic circulation through the jugul ar vei n
bypassing the first pass hepatic metabolism leadi ng
to hi gh bioavai lability3. Other advantages such as
excellent accessibi lity, low enzymatic activity,
sui tabi lity for drugs or exci pi ents that mildl y and
reversibl y damage or i rritate the mucosa, pai nl ess
admini stration, easy withdrawal, faci lity to incl ude
permeation enhancer/ enzyme inhibi tor or pH
modifier in the formulation 4. Versatility i n designing
as mul ti di rectional or uni directional rel ease system
for local or systemic action 5.

Adv antages of Salbutamol buccal patches:
1. The sal butamol oral mucosa has a rich bl ood
suppl y. Drugs are absorbed from the oral cavity
through the oral mucosa, and transported
through the deep lingual or faci al vein, internal
jugul ar vein.
2. Salbutamol buccal administration, the drug gains
di rect entry into the systemic circulation thereby
bypassing the first pass effect. Contact with
the di gestive fluids of gastroi ntestinal tract is
Avoided which might be unsui table for stabi lity
of many drugs like insul in or other proteins,
peptides and steroids. In addi tion, the rate of
drug absorption is not influenced by food or
gastric emptying rate.
3. The area of buccal mem brane is sufficiently
large to allow a delivery system to be pl aced at
di fferent occasions, additional ly; there are two
areas of buccal mem branes per mouth, which
would allow buccal drug del ivery systems to be
pl aced, al ternatively on the left and right buccal
mem branes6.
4. Salbutamol buccal patch has been well known
for its good accessibi lity to the mem branes that
line the oral cavi ty, which makes appl ication
painl ess and with comfort.
5. Patients can control the period of administration
or termi nate delivery in case of emergencies.
The buccal drug delivery systems easily
administered into the buccal cavity. The novel
buccal dosage forms exhibi ts better patient
com pl iance.
Limitations of Salbutamol Buccal Drug Deliv ery:
Dependi ng on whether local or systemic
action is requi red the challenges faced while
delivering drug via Salbutamol as buccal drug
delivery can be enumerated as follows7.
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1. For local action the rapid el imination of drugs
due to the flushi ng action of sal iva or the
ingestion of foods stuffs may lead to the
requi rement for frequent dosing.
2. The non-uni form di stribution of drugs within
sal iva on release from a sol id or sem isol id
delivery system could mean that som e areas of
the oral cavi ty may not recei ve effective levels.
3. For both local and systemic action, patient
acceptability in terms of taste, irritancy and
‘mouth feel ’ is an issue.
For
systemic delivery the relative
impermeability of oral cavity m ucosa with regard to
drug absorption, especial ly for large hydrophi lic
bi opharmaceutical s, i s a maj or concern8.
Structure of Oral M ucosa:
The oral mucosa is com prised of squam ous
stratified (layered) epithelium, basem ent membrane,
the lam ina propria and sub mucosa9. It al so
contains many sensory receptors incl uding the taste
receptors of the tongue. Based on the environment
of mucosa drug can be shown more effect. Thi s
mucosal envi ronment can be shown as in fig: 1
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Role of Saliv a
•Protective fluid for al l tissues of the oral cavity.
•Continuous mineralization/demineralization of
the tooth enam el .
•T o hydrate oral mucosal dosage forms.
Role of Mucus
•M ade up of proteins and carbohydrates.
•Cell-cell adhesion
•Lubrication
•Bio-adhesion of m uco-adhesive drug delivery
systems
Structure and Design of Salbutamol Buccal
Dosage Form:
Buccal Dosage form can be of:
1. Matrix type: The buccal patch designed in a
matrix configurati on contains drug, adhesive,
and addi tives mixed together.
2. Reservoir type: The buccal patch designed in a
reservoir system contains a cavi ty for the drug
and addi tives separate from the adhesive11. An
impermeable backing is applied to control the
di recti on of drug delivery; to reduce patch
deformation and di sintegrati on while in the
mouth; and to prevent drug loss.
Addi tionally, the patch can be constructed to
undergo minimal degradation in the mouth, or can
be designed to dissol ve al most i mmediatel y.
Transmucosal drug delivery systems can be
bi -directi onal or unidirectional. Bi-directional (Figure
1) patches release Sal butamol in both the mucosa
and the mouth while, Unidi recti onal (Figure.2)
patches release the drug only into the mucosa.
Shown as in fig: 3&4

Figure.1: Cross section of Oral Mucosa
Buccal Mucosa Env ironment:
The oral cavi ty is marked by the presence of
sal iva produced by the sal ivary glands and mucus
which is secreted by the maj or and minor sal ivary
gl ands as part of sal iva10. Shown as in fig: 2

Figure.3: Buccal Patch designed for Unidirectional
Salbutamol release

Figure.4: Buccal Patch designed for Bi directional
Salbutamol release

Figure.2: Buccal Mucosa Envi ronment

Permeability of Drugs through Buccal Mucosa:
There are two possibl e routes of drug
absorption through the squam ous stratified
epithel ium of the oral mucosa:
i.
Transcel lular (intracellular, passing through
the cel l) and
ii.
Paracellul ar (intercellul ar, passing around
the cel l).
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Permeation across the buccal mucosa has
been reported to be mainly by the paracellular route
through the intercellul ar lipi ds produced by
mem brane-coating granules12. Al though passive
di ffusion is the main mechanism of drug absorption,
special ized transport mechanisms have been
reported to exi st in other oral mucosa (that of the
tongue) for a few drugs and nutrients; glucose and
cefadroxil were shown to be absorbed in this way.
The buccal mucosa is a potential site for the
control led delivery of hydrophilic macromol ecular
therapeutic agents (biopharmaceutical s) such as
peptides, ol igonucleotides and polysaccharides.
However, these high mol ecular weight drugs usually
have low permeability leading to a low bi oavailability,
and absorption enhancers may be requi red to
overcome this. The buccal mucosa al so contains
proteases that may degrade peptide-based drugs. In
addi tion, the sal ivary enzymes may al so reduce
stabi lity13. Disease states where the mucosa is
damaged would al so be expected to increase
permeability. Thi s would be particul arly true in
condi tions that resul t in erosion of the mucosa such
as lichen pl anus, pemphigus, viral infections and
al lergic reactions.
Mechanism of buccal drug absorption:
Salbutamol Buccal drug absorption occurs
by passive diffusion of the no ionized species, a
process governed primarily by a concentration
gradi ent, through the intercellul ar spaces of the
epithel ium 14. The passive transport of non-ionic
species across the lipi d mem brane of the buccal
cavi ty is the primary transport mechanism. The
buccal mucosa has been sai d to be a lipoid barrier
to the passage of drugs, as is the case with many
other mucosal mem brane and the more lipophilic the
drug molecule, the more readily it is absorbed 15. The
dynam ics of buccal absorption of drugs could be
adequately described by first order rate process.
Several potential barriers to buccal drug absorption
have been identified. Dearden and Tomlison (1971)
pointed out that sal ivary secretion alters the buccal
absorption kinetics from drug sol ution by changi ng
the concentration of drug in the mouth16, shown as
fig: 5 the linear relationshi p between sal ivary
secretions follows
-dm/dt = kc/v ivt
M - Mass of drug in mouth at time t
Kc - proporti onal constant
VI - volum e of sal iva
VT - volum e of sal iva secretion
Factors effecting on absorption:
The oral cavity is a com pl ex environment
for drug
delivery
as
there are
many
interdependent and independent factors which
reduce the absorbable concentration at the site of
absorption 17.

Membrane factor:
Thi s involves degree of keratini zation,
surface area available for absorption, mucus layer of
sal ivary pellicle, intercellul ar l ipi ds of epi thel ium ,
basem ent mem brane and lam ina propria. In
addi tion, the absorptive membrane thickness, blood
suppl y/ l ymph drainage, cell renewal and enzym e
content will all contribute to reduci ng the rate and
am ount of drug in bl ood.
Env ironmental factor:
A. Saliva: The thin fi lm of sal iva coats throughout
the li ni ng of buccal mucosa and is cal led sal ivary
pellicle or film. T he thickness of sal ivary film is
0.07 to 0.10 mm. The thickness, com position
and movement of this film affect the rate of
buccal absorption.
B. Salivary gl ands: T he minor sal ivary glands are
located in epithelial or deep epithelial region of
buccal mucosa. T hey constantly secrete mucus
on surface of buccal mucosa. Although, mucus
helps to retain mucoadhesive dosage forms, it i s
potential barrier to drug penetration.
C. Movement of buccal tissues: Buccal region of
oral cavi ty shows less active movements. T he
muco adhesive polymers are to be incorporated
to keep dosage form at buccal region for long
periods to withstand tissue movements during
talking and if possibl e during eating food or
swallowing.

Figure 5: Sal butamol patc hes

Method of preparation salbutamol buccal
patches:
1. Sol vent casting method
In this method, al l patch exci pients including
the drug co-dispersed in an organic sol vent and
coated onto a sheet of rel ease liner. After sol vent
evaporati on a thin layer of the protective backing
material is lam inated onto the sheet of coated
release li ner to form a lam inate that is di e-cut to form
patches of the desired size and geom etry18.
2. Direct milling
In this, patches are manufactured without
the use of sol vents. Drug and exci pi ents are
mechanically mixed by direct milling or by kneading,
usually without the presence of any liquids. After the
mixing process, the resul tant material is rol led on a
release li ner until the desired thickness is achi eved.
The backing material is then laminated as previously
described. While there are only minor or even no
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di fferences in patch performance between patches
fabricated by the two processes, the sol vent-free
process is preferred because there is no possibi lity
of residual sol vents and no associ ated sol ventrelated health issues.

Mate rials and M ethods
Preparation of salbutamol buccal patch:
The sal butamol buccal patches were
prepared by sol vent casting method. HPMC K15 and
Carbopol 974 polymers in ratio of 0.5 to 1.5 % were
incorporated in di fferent buccal patches. The
concentration of plasticizer was fi nalized differently
for the two polymers from the plasticity of the fi lm. It
is varied from 10% to 20% for the patch. The
com position of di fferent formulation is shown in
Table no.1. The com ponent of each formulation
were mixed and poured in the mould and dried in
oven then removed from the mould and cut in to
pi eces of 1×1 cm and fi nally packed in al um inum
foil19.
Folding Endurance:
Fol di ng endurance was determi ned by
repeatedl y folding at the sam e pl ace until it broke.
The number of times the film folded at the sam e
pl ace without breaking was the foldi ng endurance
val ue.
Patch thickness:
Patch thickness measured at five di fferent
randomly sel ected spots using screw gauge.

Tensile strength:
F/a*b (1+L/l)
Where, F is force requi red to break; a, b,
and L are width, thickness and length of patch
respectivel y and l is el ongation of patch at break
point.
Elongation at break = lb- lo × 100 lo
Salbutamol Bio-adhesion properties:
The bi o adhesive strength was measured
using a modi fied version of the apparatus previously
appl ied by Parody .T he device was mai nl y
com posed of a two-arm balance. Both the ends are
tied to gl ass pl ate for keepi ng weight. The right and
left pans were bal anced by adding extra weight on
the left hand. The piece of goat buccal mucosa was
tied to the two gl ass slide separately. Buccal patch
was pl aced between these two slides containi ng
goat buccal mucosa, and extra weight from the left
pan was removed to sandwich the two pi eces of
gl ass and som e pressure was applied to remove the
presence of ai r. The balance was kept in this
position for 5 min. Weight was added slowly to the
left hand pan until the two gl ass slides got detached
from each other the weight requi re to detach the
patch from buccal mucosa of goat gave the measure
of bi o-adhesive strength. Force of adhesion (N) =
Bi o-adhesive strength/1000*9.81 Bond strength
(Nm-2) = Force of adhesion/Surface area.

Conclusion
Content uniformity:
The buccal Patch di ssol ved in phosphate
buffer pH 6.8. The n sol ution is diluted and fi ltered
through watchman filter paper, and analyzed at 271
nm using a UV Doubl e beam spectrophotometer.
Surface pH study:
The Patch was al lowed to swell by keeping it
in contact with 2% agar gel plate for 2 hrs at room
temperature. The pH was measured by bringing the
el ectrode in contact with the surface of the patch
and al lowing it to equi librate for 1 min.
Sw elling study:
Buccal patches were wei ghed individual ly
(W1) and pl aced separately in 2% agar gel plates
with the core facing the gel surface and incubated at
37 ± 1°C. At regul ar intervals (1, 2, 3, 4, 5& 6 hours)
the patches were removed from Petri di shes and
excess water removed carefully using fi lter paper.
The swollen patch was then rewei ghed (W2) and the
swelling index (SI) were calcul ated using the formula
gi ven in equation.
SI = [(W2-W1) ÷ W1] × 100 Where,
W1 = ini tial wei ght of the patch W2 = final
weight of the patch.

Buccal patches of Salbutamol using
polymers like HPMC K15 and CP 974 in various
proportions and com bi nations showed satisfactory
Physico-mechanical
and
muco
adhesive
characteristics20. The proportional am ounts of
various hydrophi lic polymers in various formulations
have influence on drug release from these
formulated Salbutamol buccal patches. From the
present investigation, it can be concluded that such
buccal patches of Bi soprolol Fumarate may provide
sustained buccal del ivery for prolonged periods in
the managem ent of hypertension, which can be a
good way to bypass the extensive hepatic First-pass
metabol ism.
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