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ABSTRACT
The buccal mucosa has been investigated for local drug therapy & systemic drug delivery of
therapeutic drugs that are subjected to first pass metabolism or are unsuitable with in the G.I.T.
Among the various trance mucosal routes the buccal mucosa is very suitable for bioadhesion system
because of excellent accessibility, an expanse of smooth muscles & relative immobile mucosa, hence
suitable for drugs with a short half life, requiring a sustained released effect, sensitive to enzymatic
degradation or poor solubility may be good candidates to deliver via the oral cavity.The buccal mucosa
provides the direct entry in to systemic circulation. These data support by the fact that the thickness
between epithelium and submucosa of buccal cavity is 594µm. The release of the drug can be affected
by continuous secretion of saliva.On the other hand, the buccal route is characterized by some
intrinsic limitations (barrier properties of the mucosa, small area available for drug absorption, short
residence time of the formulation caused by physiologic-removal mechanisms), which have to be
considered in the design of buccal drug delivery systems. To overcome this drawback several
mucoadhesive dosage forms are used. This article deals with various prospects of buccal drug delivery
by discussing anatomy & physiology of buccal route, path of drug absorption, permeability & various
formulations for buccal drug delivery along with current advancement including protein and peptide
drug delivery through this so effective drug delivery route.
Keywords: Anatomy & Physiology; Buccal Mucosa; Formulation aspects; Permeability.

INTRODUCTION
Buccal mucosa
Amongst the various routes of drug
delivery, oral route is perhaps the most
preferred to the patient. However, peroral
administration of drugs has disadvantages
such as hepatic first pass metabolism and
enzymatic degradation within the GI tract,
that prohibit oral administration of certain
classes of drugs especially peptides and
proteins. Consequently, other absorptive
mucosae are considered as potential sites
for drug administration. Transmucosal
routes of drug delivery (i.e., the mucosal
linings of the nasal, rectal, vaginal, ocular,
and oral cavity) offer distinct advantages
over peroral administration for systemic
drug delivery1-3. These advantages include
possible bypass of first pass effect,
avoidance of presystemic elimination
within the GI tract, and, depending on the
particular drug, a better enzymatic flora for
drug absorption4.Though the nasal
rectal,vaginal, and ocular mucosae all
offer certain advantages, the poor patient
acceptability associated with these sites
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renders
them
reserved
for
local
applications rather than systemic drug
administration1-7.
The oral cavity, on the other hand, is
highly acceptable by patients, the mucosa
is relatively permeable with a rich blood
supply, it is robust and shows short
recovery times after stress or damage8-10
and the virtual lack of Langerhans
cells11makes the oral mucosa tolerant to
potential allergens. Furthermore, oral
transmucosal drug delivery bypasses first
pass effect and avoids pre-systemic
elimination in the GI tract. These factors
make the oral mucosal cavity a very
attractive and feasible site for systemic
drug delivery.
Within the oral mucosal cavity, delivery of
drugs is classified into three categories:
(i)
Sublingual delivery, which is
systemic delivery of drugs through
the mucosal membranes lining the
floor of the mouth,
(ii)
Buccal delivery, which is drug
administration
through
the
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mucosal membranes lining the
cheeks (buccal mucosa), and
(iii)
Local delivery, which is drug
delivery into the oral cavity.
The buccal region offers an attractive
route of administration for systemic drug
delivery. The Buccal mucosa has a rich
blood supply and it is relatively permeable.
Advantages of Buccal Drug Delivery
System12-18: Drug administration via
buccal mucosa offers several distinct
advantages:
1. The buccal mucosa is relatively
permeable with a rich blood
supply, robust in comparison to the
other mucosal tissues.
2. Bypass the first-pass effect and
non-exposure of the drugs to the
gastrointestinal fluids.
3. Easy access to the membrane
sites so that the delivery system
can be applied, localized and
removed easily.
4. Improve the performance of many
drugs, as they are having
prolonged contact time with the
mucosa.
5. High patient acceptance compared
to other non-oral routes of drug
administration.
6. Tolerance (in comparison with the
nasal mucosa and skin) to
potential sensitizers.
7. Increased
residence
time
combined with controlled API
release may lead to lower
administration frequency.
8. Additionally
significant
cost
reductions may be achieved and
dose-related side effects may be
reduced due to API localization at
the disease site.
9. As a result of adhesion and
intimate contact, the formulation
stays longer at the delivery site
improving API bioavailability using
lower API concentrations for
disease treatment.
10. Harsh environmental factors that
exist in oral delivery of a drug are
circumvented by buccal drug
delivery.
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11. The presence of saliva ensures
relatively large amount of water for
drug dissolution unlike in case of
rectal or transdermal routes.
12. Provides an alternative route for
the administration of various
hormones, narcotic analgesics,
steroids, enzymes, cardiovascular
agents etc.
13. It allows the local modification of
tissue permeability, inhibition of
protease activity and reduction in
immunogenic response. Thus,
delivery of therapeutic agents like
peptides, proteins and ionized
species can be done easily.
Challenges for Buccal Drug Delivery
System19-20: The main challenges of
buccal administration are:
1. Limited absorption area- the total
surface area of the membranes of
the oral cavity available for drug
absorption is 170 cm2 of which
~50
cm2
represents
nonkeratinized
tissues,
including
buccal membrane.
2. Barrier properties of the mucosa.
3. The continuous secretion of the
saliva (0.5-2 l/day) leads to
subsequent dilution of the drug.
4. The hazard of choking by
involuntarily
swallowing
the
delivery system is a concern.
5. SalivaSwallowing
can
also
potentially lead to the loss of
dissolved or suspended drug and
ultimately the involuntary removal
of the dosage form.
ANATOMY
&
PHYSIOLOGY
OF
BUCCAL MUCOSA
Structure
The oral mucosa is composed of an
outermost layer ofstratified squamous
epithelium (Figure 1). Below thislies a
basement membrane, a lamina propria
followedby the submucosa as the
innermost layer. Theepithelium is similar
to stratified squamous epitheliafound in
the rest of the body in that it has a
mitoticallyactive
basal
cell
layer,
advancing
through
a
number
ofdifferentiating intermediate layers to the
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superficiallayers, where cells are shed
from the surface of theepithelium21. The
epithelium of the buccal mucosais about
40-50 cell layers thick, while that of the
sublingual epithelium contains somewhat
fewer. Theepithelial cells increase in size
and become flatter asthey travel from the
basal layers to the superficiallayers.
The turnover time for the buccal
epithelium has beenestimated at 5-6
days22, and this is probablyrepresentative
of the oral mucosa as a whole. The
oralmucosal thickness varies depending
on the site: thebuccal mucosa measures
at 500-800 μm, while themucosal
thickness of the hard and soft palates,
thefloor of the mouth, the ventral tongue,
and the gingivaemeasure at about 100200 μm. The composition of theepithelium
also varies depending on the site in the
oralcavity. The mucosae of areas subject
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to mechanicalstress (the gingivae and
hard palate) are keratinizedsimilar to the
epidermis. The mucosae of the softpalate,
the
sublingual,
and
the
buccal
regions,however, are not keratinized22.
The keratinized epithelia contain neutral
lipids like ceramides andacylceramides
which have been associated with
thebarrier function. These epithelia are
relativelyimpermeable
to
water.
In
contrast, non-keratinizedepithelia, such as
the floor of the mouth and the
buccalepithelia
do
not
contain
acylceramides and only havesmall
amounts of ceramide23-25. They also
containsmall amounts of neutral but polar
lipids, mainly cholesterol sulfate and
glucosyl ceramides. Theseepithelia have
been
found
to
be
considerably
morepermeable to water than keratinized
epithelia22-24.

Fig. 1: Structure of oral mucosa
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Permeability
The oral mucosa in general is somewhat
leaky epithelia intermediate between that
of the epidermis and intestinal mucosa. It
is estimated that the permeability of the
buccal mucosa is 4-4000 times greater
than that of the skin26. In general, the
permeabilities of the oral mucosae
decrease in the order of sublingual greater
than buccal and buccal greater than
palatal22. This rank order is based on the
relative thickness and degree of
keratinization of these tissues, with the
sublingual mucosa being relatively thin
and non-keratinized, the buccal thicker
and non-keratinized, and the palatal
intermediate in thickness but keratinized.
It is currently believed that the
permeability barrier in the oral mucosa is a
result of intercellular material derived from
the so-called ‘membrane coating granules’
(MCG)27. When cells go through
differentiation, MCGs start forming and at
the apical cell surfaces they fuse with the
plasma membrane and their contents are
discharged into the intercellular spaces at
the upper one third of the epithelium. This
barrier exists in the outermost 200µm of
the superficial layer. Permeation studies
have been performed using a number of
very large molecular weight tracers, such
as
horseradish
peroxidase28
and
29
lanthanum nitrate . When applied to the
outer surface of the epithelium, these
tracers penetrate only through outermost
layer or two of cells. When applied to the
submucosal surface, they permeate up to,
but not into, the outermost cell layers of
the epithelium.
The components of the MCGs in
keratinized and non-keratinized epithelia
are different, however23. The MCGs of
keratinized epithelium are composed of
lamellar lipid stacks, whereas the nonkeratinized epithelium contains MCGs that
are non-lamellar. The MCG lipids of
keratinized
epithelia
include
sphingomyelin,
glucosylceramides,
ceramides, and other nonpolar lipids,
however for non-keratinized epithelia, the
major MCG lipid components are
cholesterol esters, cholesterol, and
glycosphingolipids23.
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Environment
The cells of the oral epithelia are
surrounded by an intercellular ground
substance,
mucus,
the
principle
components of which are complexes
made up of proteins and carbohydrates.
This matrix may actually play a role in cellcell adhesion, as well as acting as a
lubricant, allowing cells to move relative to
one another30. Along the same lines, the
mucus is also believed to play a role in
bioadhesion of mucoadhesive drug
delivery systems31. In stratified squamous
epithelia found elsewhere in the body,
mucus is synthesized by specialized
mucus secreting cells like the goblet cells,
however in the oral mucosa; mucus is
secreted by the major and minor salivary
glands as part of saliva30, 32. Up to 70% of
the total mucin found in saliva is
contributed by the minor salivary glands30,
32
. At physiological pH the mucus network
carries a negative charge (due to the sialic
acid and sulfate residues) which may play
a role in mucoadhesion. At this pH mucus
can form a strongly cohesive gel structure
that will bind to the epithelial cell surface
as a gelatinous layer21.
Another feature of the environment of the
oral cavity is the presence of saliva
produced by the salivary glands. Saliva is
the protective fluid for all tissues of the
oral cavity. It protects the soft tissues from
abrasion by rough materials and from
chemicals. It allows for the continuous
mineralisation of the tooth enamel after
eruption and helps in remineralisation of
the enamel in the early stages of dental
caries33. Saliva is an aqueous fluid with
1% organic and inorganic materials. The
major determinant of the salivary
composition is the flow rate which in turn
depends upon three factors: the time of
day, the type of stimulus, and the degree
of stimulation30, 32. The salivary pH ranges
from 5.5 to 7 depending on the flow rate.
At high flow rates, the sodium and
bicarbonate
concentrations
increase
leading to an increase in the pH. The daily
salivary volume is between 0.5 to 2 liters
and it is this amount of fluid that is
available to hydrate oral mucosal dosage
forms. A main reason behind the selection
of hydrophilic polymeric matrices as
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vehicles for oral transmucosal drug
delivery systems is this water rich
environment of the oral cavity.
The oral cavity is marked by the presence
of saliva produced by the salivary glands
and mucus which is secreted by the major
and minor salivary glands as part of
saliva34.
Role of Saliva34
 Protective fluid for all tissues of the
oral cavity.
 Continuous
mineralization
/
demineralization of the tooth
enamel.
 To hydrate oral mucosal dosage
forms.
Role of Mucus34
 Made
up of proteins and
carbohydrates.
 Cell-cell adhesion
 Lubrication
 Bioadhesion
of mucoadhesive
drug delivery systems
Buccal Routes of Drug Absorption
There are two permeation pathways for
passive drug transport across the oral
mucosa: paracellular and transcellular
routes. Permeants can use these two
routes simultaneously, but one route is
usually preferred over the other depending
on the physicochemical properties of the
diffusant. Since the intercellular spaces
and cytoplasm are hydrophilic in
character, lipophilic compounds would
have low solubilities in this environment.
The cell membrane, however, is rather
lipophilic in nature and hydrophilic solutes
will have difficulty permeating through the
cell membrane due to a low partition
coefficient. Therefore, the intercellular
spaces pose as the major barrier to
permeation of lipophilic compounds and
the cell membrane acts as the major
transport
barrier
for
hydrophilic
compounds. Since the oral epithelium is
stratified, solute permeation may involve a
combination of these two routes.

Vol. 1 (3) Jul-Sep 2012

ISSN: 22775005

Buccal Mucosa as a Site for Drug
Delivery
As stated above in section I, there are
three different categories of drug delivery
within the oral cavity (i.e., sublingual,
buccal, and local drug delivery). Selecting
one over another is mainly based on
anatomical and permeability differences
that exist among the various oral mucosal
sites. The sublingual mucosa is relatively
permeable, giving rapid absorption and
acceptable bioavailabilities of many drugs,
and is convenient, accessible, and
generally well accepted22. The buccal
mucosa is considerably less permeable
than the sublingual area, and is generally
not able to provide the rapid absorption
and good bioavailabilities seen with
sublingual administration. Local delivery to
tissues of the oral cavity has a number of
applications, including the treatment of
toothaches35, periodontal disease36-37,
bacterial and fungal infections38, aphthous
and dental stomatitis39, and in facilitating
tooth movement with prostaglandins40.
The sublingual region lacks an expanse of
smooth muscle or immobile mucosa and
is constantly washed by a considerable
amount of saliva making it difficult for
device placement. Because of the high
permeability and the rich blood supply, the
sublingual route is capable of producing a
rapid onset of action making it appropriate
for drugs with short delivery period
requirements with infrequent dosing
regimen. Due to two important differences
between the sublingual mucosa and the
buccal mucosa, the latter is a more
preferred route for systemic transmucosal
drug delivery22, 27.First difference being in
the permeability characteristics of the
region, where the buccal mucosa is less
permeable and is thus not able to give a
rapid onset of absorption (i.e., more
suitable
for
a
sustained
release
formulation). Second being that, the
buccal mucosa has an expanse of smooth
muscle and relatively immobile mucosa
which makes it a more desirable region for
retentive
systems
used
for
oral
transmucosal drug delivery. Thus the
buccal mucosa is more fitted for sustained
delivery applications, delivery of less
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permeable molecules, and perhaps
peptide drugs.
Similar to any other mucosal membrane,
the buccal mucosa as a site for drug
delivery has limitations as well. One of the
major disadvantages associated with
buccal drug delivery is the low flux which
results in low drug bioavailability. Various
compounds have been investigated for
their use as buccal penetration enhancers
in order to increase the flux of drugs
through the mucosa (Table 1). Since the
buccal epithelium is similar in structure to
other stratified epithelia of the body,
enhancers used to improve drug
permeation in other absorptive mucosae
have been shown to work in improving
buccal
drug
penetration41.
Drugs
investigated for buccal delivery using
various permeation/absorption enhancers
range in both molecular weight and
physicochemical
properties.
Small
molecules such as butyric acid and
butanol42, ionizable low molecular weight
drugs such as acyclovir43-44, propranolol45,
and salicylic acid46, large molecular weight
hydrophilic polymers such as dextrans47,
and a variety of peptides including
octreotide48, leutinizing hormone releasing
hormone (LHRH)49, insulin41, and ainterferon50 have all been studied.
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A series of studies47,51-52 on buccal
permeation of buserelin and fluorescein
isothiocyanate (FITC) labelled dextrans
reported the enhancing effects of di- and
tri-hydroxy
bile
salts
on
buccal
penetration. Their results showed that in
the presence of the bile salts, the
permeability of porcine buccal mucosa to
FITC increased by a 100-200 fold
compared to FITC alone. The mechanism
of penetration enhancement of FITClabelled dextrans by sodium glycocholate
(SGC) was shown to be concentration
dependent52. Below 10 mM SGC, buccal
permeation was increased by increasing
the intercellular transport and at 10 mM
and higher concentrations by opening up
a transcellular route. Gandhi and
Robinson46 investigated the mechanisms
of
penetration
enhancement
of
transbuccal delivery of salicylic acid. They
used sodium deoxycholate and sodium
lauryl sulfate as penetration enhancers,
both of which were found to increase the
permeability of salicylic acid across rabbit
buccal mucosa. Their results also
supported that the superficial layers and
protein domain of the epithelium may be
responsible for maintaining the barrier
function of the buccal mucosa.

Table 1: List of permeation enhancers4
S. no
1
2
3
4
5
6
7
8
9
10
11
12

Permeation Enhancers
2,3-Lauryl ether
Aprotinin
Azone
Benzalkonium chloride
Cetylpyridinium chloride
Cetyltrimethyl ammonium bromide
Cyclodextrin
Dextran sulfate
Glycol
Lauric acid
Lauric acid/Propylene
Lysophosphatidylcholine

FORMULATION ASPECTS & DOSAGE
FORMS
FOR
BUCCAL
DRUG
DELIVERY
Over the past few years, different dosage
forms intended for buccal drug delivery
have been developed53.
Buccal mucoadhesive dosage forms can
be categorized into three types:
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Sr. no
13
14
15
16
17
18
19
20
21
22
23
24

Permeation Enhancers
Phosphatidylcholine
Polyoxyethylene
Polysorbate 80
Polyoxyethylene
Phosphatidylcholine
Sodium EDTA
Sodium glycocholate
Sodium glycodeoxycholate
Sodium lauryl sulfate
Sodium salicylate
Sodium taurocholate
Sodium taurodeoxycholate

Type І- It is a single layer device with
multidirectional drug release. This type of
dosage form suffers from significant drug
loss due to swallowing.
Type ІІ- In this type, an impermeable
backing layer is superimposed on top of
the drug loaded bioadhesive layer,
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creating a double-layered device and
preventing drug loss from the top surface
of the dosage form into the oral cavity.
Type ІІІ- This is a unidirectional release
device, from which drug loss is minimal,
since the drug is released only from the
side adjacent to the buccal mucosa. This
can be achieved by coating every face of
the dosage form, except the one that is in
contact with the buccal mucosa. Buccal
dosage forms can also be classified as
either a “reservoir” or “matrix” type. In the
reservoir type, an excessive amount of the
drug is present in the reservoir surrounded
by a polymeric membrane, which controls
the drug’s release rate. In the matrix type
systems, the drug is uniformly dispersed
in the polymer matrix, and drug release is
controlled by diffusion through the polymer
network.
A
number
of
relevant
buccal
mucoadhesive dosage forms have been
developed for a variety of drugs. Several
peptides, including thyrotropin-releasing
hormone
(TRH),
insulin,
protirelin,
buserelin and oxytocin, have been
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delivered via the buccal route, albeit with
relatively low bioavailability (0.1–5%)54
owing to their hydrophilicity and large
molecular weight, as well as the inherent
permeation and enzymatic barriers of the
buccal mucosa.
Buccal dosage forms can be used to treat
both local and systemic conditions. A
promising
example
of
buccal
mucoadhesive formulations for systemic
use is the buccal delivery of salmon
calcitonin (sCT) using thin-film composite
containing 40 μg of sCT (200 IU) 55.
The in vivo studies in female New Zealand
white rabbits demonstrated a relative
bioavailability of 43.8±10.9%, and the
reduction in plasma calcium level after the
buccal administration of sCT was
comparable to that observed when sCT
was administered by the intravenous
route. These results indicate that
therapeutically effective amounts of
salmon calcitonin can be delivered to the
systemic circulation via the buccal
mucosa. Table 2 summarizes various
buccal dosage forms described in the
literature56.

Table 2: Various buccal dosage forms
Dosage forms
Matrix tablets

Structures
Monolithic matrix,

Release
Sustained or
bidirectional

Effect
Local or
systemic

Coating matrix (coated on
the outer side or on all but
one faces),

Monodirectional

Systemic

Local
(mainly)

Two-layer matrix,

Active ingredients
Local administration:
metronidazole. Systemic
administration: propanolol,
timolol, metoclopramide,
morphine sulphate,
nitroglycerin, codein, insulin,
calcitonin, glucagone-like
peptide

Bidirectional

Patches

Lipophilic gels

Transfersomes

Two-layer matrix coated
with impermeable layer
Laminated film with coating
layer

Cubic and lamellar liquid
crystalline phases of
glycerylmonooleate
Phospholipids deformable
vesicles
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Systemic
Monodirectional
Monodirectional

Local or
systemic

–

Systemic

–

Systemic
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Local administration:
diclofenac, tannic acid, boric
acid. Systemic
administration: thyrotropinreleasing hormone,
octreotide, oxytocin,
buserelin, calcitonin,
leuenkephalin
Systemic administration:
(D-Ala2, D-Leu5) enkephalin
Systemic administration:
insulin
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Buccal Tablets
Tablets have been the most commonly
investigated dosage form for buccal drug
delivery. Buccal tablets are small, flat, and
oval shaped dosage form and unlike
conventional tablets allow for drinking and
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speaking without major discomfort. They
soften, adhere to the mucosa and are
retained in position until dissolution and/or
release is complete16. List of investigated
buccal mucoadhesive tablets is given in
the following Table 3.

Table 3: List of investigated buccal mucoadhesive tablets
S.No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

Active ingredient
Baclofen
Carvedilol
Carvedilol
Chlorhexidine diacetate
Chlorpheniramine maleate
Diltiazem
Flurbiprofen
Itraconazole
Miconazole nitrate
Morphine sulfate
Nicotine
Nifedipine
Omeprazole
Ondansetron
Oxytocin
Piroxicam
Pravastatin Na
Prednisolone
Propranolol HCl
Propranolol HCl
Salbutamol sulphate
Tizanidine HCl
Verapamil HCl

Polymers used
NaMC, Na alginate and Methocel K15M
HPMC K4M and CP 934P
HPMC K4M, HPMC K15M and CP 934
Chitosan and Na alginate
Hakea gum from Hakea gibbosa
NaCMC, HPMC, Na alginate and guar gum
HPMC K15M, HEC, CP971 and Carbomer 940
Eudragit 100M, HPMC K4M and CP 934P
CP 934, HPMC K4M and PVP K30
HPMC K100M, CP 910 and Eudragit RSPM
CP 934 and HPC
CMC, CP 934P, HPMC, PVP K30 and PVA
Na alginate, HPMC
HPMC 15 cps, CP 934, Na alginate and NaCMC
Mucilage of Diospyros peregrina fruit
HPMC K4M and CP934
PVP K-30 and Pluronic F127and EC
HPMC, CP 934 and NaCMC
Na alginate, CP 971P and PVP K30
HPMC K4M, Xanthan gum, EC and acrypol 934P
HPMC K4M and EC
CP 934, HPMC K4M, HPMC K15M and NaCMC and EC
CP934 P, HPMC K4M, HEC and NaCMC

Monolithic and two-layered matrix tablets
have been designed for buccal drug
delivery56. Bioadhesive tablets may be
prepared using different methods such as
direct compression or wet granulation
technique. For buccal drug delivery, the
tablets which are inserted into the buccal
pouch may dissolve or erode; therefore,
they must be formulated and compressed
with sufficient pressure only to give a hard
tablet. To enable or to achieve
unidirectional release of drug, water
impermeable materials, such as ethyl
cellulose, hydrogenated castor oil, etc.
may be used either by compression or by
spray coating to coat every face of the
tablet except the one that is in contact with
the buccal mucosa.
If necessary, the drug may be formulated
in certain physical states, such as
microspheres, prior to direct compression
in order to achieve some desirable
properties, e.g. enhanced activity and
prolonged drug release57.
Buccal patches: Buccal patches are
described as laminates which comprise of

Vol. 1 (3) Jul-Sep 2012

an impermeable backing layer, a drugcontaining reservoir layer which releases
the drug in a controlled manner, and a
bioadhesive
surface
for
mucosal
attachment. Two methods, namely,
solvent casting method and direct milling
are used to prepare adhesive patches. In
the
solvent
casting
method,
the
intermediate sheet from which patches are
punched is prepared by casting the
solution of the drug and polymer(s) onto a
backing layer sheet, and subsequently
allowing the solvent(s) to evaporate.
In the direct milling method, formulation
constituents are homogeneously mixed
and compressed to the desired thickness,
and patches of predetermined size and
shape are then cut or punched out.
Also to control the direction of drug
release, prevent drug loss, and minimize
deformation and disintegration of the
device during the application period, an
impermeable backing layer may be
applied. The drugs and polymers that
have been used to develop buccal
patches are listed in Table 4 as given
below.
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Table 4: List of investigated buccal mucoadhesive patches
S. No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Active ingredient
Aceclofenac
Atenolol
Carvedilol
Carvedilol
Cetylpyridium chloride
Hydrochlorothiazide
Ibuprofen
Insulin
Methotrexate
Metoprolol tartrate
Miconazole
Pentazocine
Prochlorperazine
Propranolol HCl
Salbutamol sulphate
Tizanidine HCl
Triamcinolone acetonide
Verapamil HCl

Polymers used
Gelatin, Poly Na CMC and PVA
CP 934P, HPMC and NaCMC
HPMC, CP934, Eudragit RS 100, and EC
HPMC E15 and HPC JF
PVA, HEC, or chitosan
EC and HPMC
NaCMC and PVP
NaCMC-DVP
HPMC K4M, Na alginate, NaCMC, CP 934, and PVP K-30
Eudragit NE40D with HPMC, Na CMC or CP
HPMC, NaCMC, Chitosan, HECand PVA.
CMC, HPMC K4M, CP 974P and PVA
HPMC E15
Chitosan and PVP K-30
Chitosan,PVA and PVPK30
NaCMC and CP 934
HPMC, Polaxamer 407 and CP971
Chitosan and PVP K-30

Buccal films: In recent times, a number
of mucoadhesive dosage forms for buccal
drug delivery have been developed such
as tablet, films, patches, discs, ointments
and gels58-67. However, buccal films are
preferable over mucoadhesive discs and
tablets in terms of patient comfort and
flexibility and they ensure more accurate
drug dosing and longer residence time
compared to gels and ointments. Buccal
films also reduce pain by protecting the

wound surface and hence increase the
treatment effectiveness68. An ideal buccal
film should be flexible, elastic, and soft yet
strong enough to withstand breakage due
to stress from activities in the mouth.
Moreover, it should also possess good
mucoadhesive strength so that it is
retained in the mouth for the desired
duration69. The drugs and polymers that
have been used to develop buccal
mucoadhesive films are listed in Table 5.

Table 5: List of investigated buccal mucoadhesive films
S. No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Active ingredient
Atenolol
Carvedilol
Chlorhexidine diacetate
Ciprofloxacin HCl
Famotidine
Fentanyl
Flufenamic acid
Glibenclamide
Glipizide
IsosorbideDinitrate
IsoxsuprineHCl
Ketorolac
Lycopene
Metoprolol tartrate
Montelukast
Ranitidine
Terbutaline sulphate

Polymers used
Na alginate, CP 934P and EC
HPMC K15,Eudragit RL100, CP-934P, NaCMC and PVP
Chitosan, HPMC, Na alginate
HPMC K4M, PVA
HPMC, NaCMC and PVA
Eudragit RS, PVP K30 and PVP K90
Chitosan and KollicoatIR®
HPC, PVP and EC
HPMC E-15, NaCMC, Eudragit RL-100 and CP 934P
Eudragit RL 100, CP 93P and PVP
HPMC, PVP K-30 and HEC
HPMC, CP 934P, NaCMC, HPC and EC
HPMC E15, PVP K30 and CP 934
CP934 P, Eudragit RL100, HPMC K15M and Na CMC
HPMC K4M, HPMC 50cps, Eudragit RL-100 and PVP K30
HPMC 15 cps and PVP
HPMC K4M, HPMCP, Chitosan, CP 934P

Buccal gels and ointments: These are
semisolid dosage forms having the
advantage of easy dispersion throughout
the oral mucosa. The problem of poor
retention of gels at the application site has
been overcome by using bioadhesive
formulations.
Certain
bioadhesive
polymers
for
example,
sodium
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carboxymethylcellulose70 undergo a phase
change from a liquid to a semisolid. This
change enhances or improves the
viscosity, resulting in sustained or
controlled release of drugs. The drugs and
polymers used for buccal mucoadhesive
gels are listed in Table 6.
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Table 6: List of investigated buccal mucoadhesive gels
S. No.
1

Active ingredient
Insulin

2
3
4

Itraconazole
Nystatin
Triamcinolone acetonide

Polymers used
Pluronic F-127gel, oleic acid, eicosapentaenoic acid and docosahexaenoic
acid.
2-ethylmethyl-2 pyrrolidone, Polaxamer 188 and CP 934
Chitosan
Polaxamer 407 and CP 934

CURRENT ADVANCEMENT
There have been several advances in the
delivery of drugs through the buccal
mucosa over the last 5 years, which have
resulted in a number of new buccal
delivery products appearing on the
market.The future potential of buccal
delivery systems looks favorable. It is
envisaged that in the future, buccal drug
delivery will provide a platform for the
successful delivery of vaccines and
antigens70. Along with this non-invasive
delivery of potent protein and peptide are
also available in future.
CONCLUSION
The buccal mucosa- A novelistic route
which deliver several potent drugs with
increase bioavailability and reducing dose
level. This potential route going interest of
several scientists and for sure in coming
future those routes evolve as a prime
route of drug delivery of several active
pharmaceutical ingredients for drug
targeting and specially delivery of protein
and peptide drugs.
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