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Oral local drug delivery and new perspectives in oral drug
formulation
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Modern pharmaceutical science has provided us with a wide range of substances to be administered with a wide
large variety of dosage forms. Local drug delivery systems have been used for a long time; in particular, for the local therapy
of diseases affecting the oral cavity. Although these diseases are often extremely responsive to local therapy, the mouth often
presents various difficulties in the application of topical compounds (owing to saliva and the mouth’s different functions),
resulting in a short retention time of dosage forms with a consequent low therapeutic efficacy. To resolve these limitations,
research today concentrates on the development of bioadhesive formulations. This review focuses on the permeability
features of oral mucosa, the rationale of oral local drug delivery, and new potential bioadhesive local delivery systems.
Furthermore, the most promising mucoadhesive systems proposed to locally treat oral diseases are discussed. (Oral Surg Oral

Med Oral Pathol Oral Radiol 2012;114:e25-e34)
Oral mucosa diseases are among the most common
diseases affecting humans, and they can be effectively
treated by topical therapeutic approaches, thanks to
easy accessibility of the oral cavity. Until recently,
however, only a few topical formulations were consid-
ered specific for the treatment of oral mucosal diseases,
and most of these were borrowed from dermatology
and encumbered by all the inherent limitations associ-
ated with these formulations; indeed, the oral cavity has
structural, environmental, and functional features that
differ from the skin. In particular, the presence of saliva
in association with swallowing, chewing, and phona-
tion acts to wash away most of the drug from the site of
application, resulting in a short retention time of the
dosage forms and, consequently, low therapeutic effi-
cacy.

For these reasons, innovative drug dosage forms for
local oral drug delivery should be able to overcome the
following various drawbacks:

1. rapid drug loss from the site of absorption by sali-
vary scavenging and mechanical stress;

2. the non-uniform distribution of drugs in saliva on
release from delivery systems, which implies that
certain areas of the oral cavity might not receive
therapeutic levels of drugs;
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3. poor patient compliance because of an unpleasant
taste and sensation in the mouth;

4. the relative permeability of the oral mucosa and
potential barrier region to drug absorption.

In this review, we examine the structure and permea-
bility function of the oral mucosa, the rationale of oral
local drug delivery, and new potential bioadhesive local
delivery systems.

A comprehensive search of the literature was con-
ducted in Medline and Embase databases, using the key
words oral mucosa, transmucosal drug delivery, buccal
drug delivery, buccal tablets, buccal films, buccal
patches, buccal gels, and mucoadhesive, polymers
combined separately with the terms oral cavity, oral
lesions, recurrent aphthous stomatitis, oral ulcers, oral
lichen planus, oral herpes simplex, oral cancer; vesi-
culo-bullous diseases, oro-facial pain, salivary dys-
functions, oral candidiasis, radio-chemotherapy-in-
duced oral mucositis and periodontal diseases.

Oral mucosa: structure and permeability features
The oral mucosa has a total surface area of about 200

cm2 and it consists of 2 anatomical and functional
layers1: a thick, stratified squamous avascular epithe-
lium, and an underlying, slightly vascular layer of me-
sodermal origin (the chorion or lamina propria) (Figure
1). The epithelium of the oral mucosa is approximately
40 to 50 cell layers thick,2 with the thickness depending
on the site (Table I). Oral squamous stratified epithe-
lium is divided into nonkeratinized and keratinized
epithelium. The differentiation processes that occur in
keratinized and nonkeratinized epithelia differ signifi-
cantly, and this results in either the presence or absence
of a cornified surface layer. It is noteworthy that there

are 3 different types of oral mucosa within the oral
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cavity: masticatory mucosa (i.e., gingivae and the hard
palate), specialized mucosa (i.e., the dorsum of the
tongue), and lining mucosa (e.g., buccal mucosa, the
floor of mouth), representing 25%, 15%, and 60% of
oral mucosa, respectively.1

Knowledge of the permeability features of oral mu-
cosa is crucial in selecting the most appropriate formu-
lation so that a drug is absorbed and it reaches the
deeper layers of the oral epithelium, according to local
variations in mucosal thickness, epithelial keratiniza-
tion, and lipid composition. These are collectively
known as barrier region features. It is generally ac-
cepted that the connective tissue of oral mucosa is not
an effective barrier to the penetration of substances.3 It
has been suggested that there may be 2 sites at which
mucosal barrier function may occur.4 One of these is
localized at the basal complex, and the second is in the
intercellular spaces of the superficial epithelial layers.
The basal lamina of buccal epithelium may be only
marginally responsible for the barrier function; it may
limit the passage of certain particles, such as immuno-

Fig. 1. Structure of the oral mucosa.

Table I. Regional variation in epithelial thickness and
permeability pattern within oral mucosa

Tissue Structure
Epithelial

thickness, �m Permeability

Buccal NK 500–600 —
Sublingual NK 100–200 —
Gingival K 200 —
Palatal K 250 —

��, very suitable; —, means least suitable; NK, nonkeratinized, K,
keratinized.
complexes,5 and the rate of penetration of polar sub-
stances owing to the charge on its components; how-
ever, the structure of the basal lamina is insufficiently
dense to exclude even relatively large molecules. Con-
sequently, there is considerable evidence that the only
real barrier to the penetration of polar and nonpolar
substances is situated in the upper one-third to one-
quarter of the oral epithelium.

Ultrastructural evidence regarding the location of the
barrier region in oral epithelium has been obtained from
several experiments, demonstrating an increase in per-
meability when the superficial layers have been re-
moved by stripping.6 Further studies have been carried
out using several tracers, such as horseradish peroxi-
dase,7-9 an enzyme with a molecular weight of 40,000
Da and a length of 5 to 6 nm, and lanthanum nitrate,10

an electron-dense marker, which is 2 nm in size. These
tracers, when placed onto the outer surface of the
epithelium, penetrate only a few of the outermost lay-
ers. When applied to the submucosal surface, however,
they appear to permeate up to the uppermost third of the
cell layers of the buccal epithelium. These patterns of
penetration are obtained for both keratinized and
nonkeratinized epithelia.

Consequently, the barrier region can be considered
as being strictly related to the chemical characteristic of
the intercellular substances in the superficial layers,
especially during the epithelial differentiation process.
The permeability barrier of the oral mucosa is primarily
attributable to intercellular materials derived from the
so-called membrane-coating granules (MCGs), which
are found in the intermediate cell layers of both kera-
tinized and nonkeratinized epithelia11,12 (Figure 2, A).

Permeability measurements have suggested that dif-
ferent substances may permeate oral epithelium at dif-
ferent rates, depending on the chemical nature of the
molecule and the histologic features of the tissue being
traversed. There are considerable regional differences
in the permeability pattern of the oral mucosa. In gen-
eral, the permeability of oral mucosa decreases gradu-
ally from the sublingual through to the buccal and
palatal mucosa.13 This rank order is related to the
relative thickness and degree of keratinization between
these regions: the sublingual mucosa is relatively thin
and nonkeratinized, the buccal mucosa is thicker and
nonkeratinized, and the palatal mucosa is intermediate
in thickness and it is keratinized.14

Compounds with different chemical properties pen-
etrate the barrier region via different routes. Substances
can be transported across the mucosal membrane by
passive diffusion, carrier-mediated active transport, or
endocytosis.15 Two main pathways seem to be impli-
cated in passive diffusion across membranous tissues,
however: the intracellular (or transcellular) pathway,

and the intercellular (or paracellular) pathway (Figure
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2, B). A single drug can permeate through oral mucosa,
using both routes simultaneously, but the route offering
the least resistance to penetration is usually preferred,
depending on the physicochemical properties of the
drugs (e.g., size, lipophilia, hydrogen bond potential,
charge, and conformation).16

Knowledge of the permeability features of the oral
mucosa is critical in assessing the site of drug delivery
to ensure a more targeted local effect or a transmucosal
systemic effect. Each therapy requires distinct penetra-
tion and drug-retention profiles to optimize treatment
and minimize side effects.17 Areas of mucosal pathol-
ogy, such as erosive, ulcerated, or hyperkeratosis le-
sions, inevitably decline in mucosal barrier function
and this may lead to an increase in the drug’s ability to
diffuse into the oral mucosa. Indeed, higher permeabil-
ity values of nitroso nornicotine in leukoplakic sites and
their surrounding areas than those in normal oral mu-
cosa have been reported in a recent study.18

Local oral drug delivery
Drug delivery via the oral mucosa can be subdivided

into 2 different approaches: drug delivery via keratin-
ized mucosa, and drug delivery via nonkeratinized mu-
cosa (Figure 3). The selection of one approach over
another mainly depends on regional differences in
terms of anatomic and permeability features, which
exist between these oral mucosal sites. The keratinized

Fig. 2. A, Ultrastructural features of oral buccal epithelium
approximately at the midpoint of the epithelium. B, Routes o
mucosa, such as gingival and hard palatal mucosa, are
still not considered a valid site for the systemic admin-
istration of drugs, and they should be considered as
useful sites for local (direct) drug delivery only in
treating oral diseases localized at the gingiva or palate.
In particular, the rationale behind gingival drug deliv-
ery is that concentrated amounts of active drugs can be
delivered to the precise site of the disease process with
a minimal systemic uptake of the medication. Such
devices could be useful adjuncts to conventional me-
chanical therapy and they are generally associated with
low side effects and drug interactions.

Drug delivery via the nonkeratinized mucosa can be
subdivided into 2 approaches: sublingual drug delivery
(which is the systemic delivery of drugs across the
mucosa lining the floor of mouth) and buccal drug

s become evident microscopically in the prickle cell layer,
transport across oral epithelium.

Fig. 3. Drug delivery via the oral mucosae: a schematic
representation of possible approaches.
. MCG
delivery (mainly via the buccal mucosa lining the
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cheeks, including systemic and/or local delivery).
The sublingual mucosa is more permeable and thin-
ner than the buccal mucosa, thus making it a feasible
site if a rapid onset is desired. Thus, the sublingual
route is generally used for the systemic delivery of
drugs in treating acute disorders. The buccal mucosa
is considerably less permeable than the sublingual
mucosa, and it is unable to provide the rapid onset of
absorption observed with sublingual administra-
tion.13 For these reasons, buccal mucosa constitutes a
preferred route for the systemic treatment of chronic
disorders when the sustained delivery of systemically
acting drugs is required, thereby overcoming the
drawbacks when they are administered by conven-
tional routes.19

Oral local drug delivery consists of a more efficient
drug-delivery approach than systemic delivery for the
treatment of oral conditions. Many oral diseases are
chronic and, hence, require chronic treatment regimens.
In addition, most oral diseases can be treated locally,
without the need for ingestion and the systemic distri-
bution of drugs. Thus, local drug delivery provides a
more targeted delivery, as smaller amounts of drug can
be easily targeted at the site of the disease, thereby
reducing side effects; however, the oral mucosa has a
small surface area and limited exposure times.20 Fur-
thermore, undesirable taste sensations, especially dur-
ing long-term treatment, could restrict the value of this
route of administration. On the basis of these consid-
erations, local drug delivery should be considered a
delivery route appropriate for drugs exhibiting high
therapeutic potency, as only a relatively small quantity
of drug can be delivered.

Mucoadhesive dosage forms
Conventional dosage forms are not capable of releas-

ing medication at a fixed rate to a specific site of action.
The main disadvantage is the low bioavailability, which
depends on the physiological removal mechanisms of
the oral cavity (the washing effect of saliva and me-
chanical stress). These dosage forms are constantly
washed away, resulting in retention times of insuffi-
cient duration, unpredictable distribution of the drug on
the site of action/absorption, and an initial burst effect,
followed by a rapid decrease in concentrations to below
therapeutic levels. For these reasons, new attached or
adhesive drug delivery systems for local drug delivery
have been developed. These systems offer several ad-
vantages over nonattached systems, including intimate
contact between the drug dosage form and oral mucosa;
extended retention time, without interfering with phys-
iological activities, such as eating, speaking and drink-
ing; and drug release (locally or systemically) at a fixed

rate to a specific site of action.
Mucoadhesive dosage forms are a new type of for-
mulation design, able to meet all the previously men-
tioned requirements. In the early 1980s, Ishida et al.21

were the first to pioneer bioadhesive drug delivery
systems for administering insulin across the buccal
mucosa in beagle dogs. Bioadhesion mechanisms and
methods of evaluation have been reviewed by Peppas
and Buri.22 Mucoadhesion is a complex phenomenon
and several steps have been suggested in mucoadhesive
bond formation.23 The first step is the spreading, wet-
ting, and dissolution of mucoadhesive polymer at the
interface. The second step is the mechanical or physical
entanglement between the polymer and the tissue sur-
face mucus layer, resulting in an interpenetration layer.
The next step is the result of chemical interactions, such
as covalent and ionic bonds, hydrogen bonding, and
Van der Waals’ interactions. Hydrogen bonds and hy-
drophobic interactions are the most desirable in devel-
oping mucoadhesive systems, as strong primary bonds
(e.g., covalent bonds and ionic bonds) could cause
irreversible damage of the mucosal surface. Park and
Robinson24 examined a large number of polymers for
their bioadhesive potential and to obtain relevant infor-
mation regarding the structural requirements for bioad-
hesion. The dependence of mucoadhesion on pH and
carboxyl-group density suggests that mucoadhesion oc-
curs through hydrogen bonding. In addition, the density
of the cross-linking agent significantly affects mucoad-
hesion. To enhance the intrinsic mucoadhesive proper-
ties of a polymer, new formulated buccal dosage forms
can be composed of several different mucoadhesive
polymers and novel copolymers, rather than using sin-
gle polymeric systems.25-28

Dosage forms
According to the mechanism by which a drug is

released from the delivery device, dosage forms can be
classified into the following categories: a monolithic (or
“matrix”) type, and reservoir (or “membrane-con-
trolled”) type. In the former, the drug is uniformly
dispersed or dissolved in the polymer matrix and drug
release is effected by diffusion through the polymer
network. In the latter, a drug reservoir is entrapped
between an impermeable backing layer and a polymeric
membrane that controls the rate of drug release (Figure
4, A and B).

The desirable attributes of an oral adhesive system
are a high drug-loading capacity, nonirritancy of the
tissue, good mucoadhesion, sufficiently reduced dimen-
sion, and physical flexibility to be acceptable (in terms
of comfort) to the patient, tasteless, and sustained drug
delivery.29 Erodible (degradable) formulations can be
useful because they do not require system retrieval at

the end of the application.
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Mucoadhesive systems for oral local drug delivery
include adhesive tablets, adhesive patches, adhesive
films or pellicles, adhesive semisolid systems (gels,
ointments), and adhesive liquid systems (sprays,
mouthwashes). Table II summarizes the main mucoad-
hesive delivery systems for the local treatment of oral
diseases.

Adhesive tablets
Several bioadhesive tablet systems have been the

subject of growing interest in treating oral diseases.66-69

Buccal tablets are small, flat, and oval with an approx-
imate diameter of 5 to 8 mm and thickness of about 2
mm.70 In the presence of saliva, they adhere to the
mucosal surface until dissolution and/or drug release is
complete. After being in the mouth for a short period,
the patient is usually no longer aware of its presence,
allowing him or her to speak, drink, and eat without
discomfort. Adhesive buccal tablets can be applied to
different sites in the oral cavity, including the palate
and the mucosa of the cheeks. Recently, mucoadhesive
tablets containing chlorhexidine were designed to swell
and form a gel, adhering to the mucosa and controlling
the drug release into the oral cavity.71

To prevent drug loss from the top surface of the

Fig. 4. a-d. Schematic representation of some adhesive bucc
simple kind of delivery systems where drug is uniformly dispe
backing layer in order to provide the unidirectional release of
could be delivered at different release rate (fast and contro
impermeable backing layer and a polymeric matrix where dr
dosage form, specialized tablets with 2 layers have
been developed. They contain a drug-loaded bioadhe-
sive layer and an impermeable backing layer to pro-
mote unidirectional drug absorption and to minimize
drug leakage in the oral cavity (Figure 4, B). Several
investigators have reported the development of muco-
adhesive drug-delivery devices containing both a fast-
release and a controlled-release layer72,73 (Figure 4, C).
Bioadhesive tablets, in which the drug can be released
only from the surface of the tablet in contact with the
buccal mucosa, have been developed. The other sur-
faces of these bioadhesive tablets are coated with wa-
ter-impermeable hydrophobic substances (e.g., ethyl
cellulose or oil). Bilayered adhesive tablets containing
nystatin have been designed to potentially treat oral
candidiasis.74

This type of dosage form can be used only for the
treatment of localized oral lesions because its main
disadvantage is the lack of the physical flexibility of the
material applied to the mucosa. This results in a high
level of patient discomfort and poor compliance, espe-
cially in cases of long-term therapy and/or repeated use.
Furthermore, the tablets should not be moved once in
position because their separation from mucosal surface
causes more rapid drug release, in addition to the pos-
sibility of swallowing the device and its inadvertent

g delivery systems; a) matrix-type delivery device: the most
to the polymeric matrix; b) dosage form with an impermeable
c) dosage form characterized by two layers from which drugs
lease) and d) a typical mucoadhesive dosage form with an
ispersed or dissolved.
al dru
rsed in
drugs;
lled re
adhesion to the mucosal surface of the esophagus.
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Table II. Most common oral mucosal diseases and novel developed formulations and therapeutics: most dosage
forms listed are represented by adhesive semisolid or liquid systems

Drugs Dosage forms Results References

Potentially malignant disorders and
oral cancer

5-FU Matrix tablets Matrix tablets containing 5% of 5-FU could be a useful
means in topical treatment of OSCC

30

Acitretin Mucoadhesive 2-layer
tablets

Efficacy in the treatment of oral leukoplakia without side
effects

31

Tretinoin Patch The tretinoin patch is safe and effective for such
chemoprevention in the hamster model

32

Ketorolac Oral rinse Local delivery of a COX-containing oral rinse was well
tolerated but produced no significant reduction in the
extent of leukoplakia

33

Black raspberry anthocyanins Bioadhesive gel Reversing or down-grading oral dysplastic lesions 34
35

Photosensitizing agents
(5-aminolevulinic acid)

Gel Followed by photodynamic therapy, a complete response
was obtained in 10 of 12 treated patients

36

Idarubicin Solid lipid nanoparticles Data confirm nanoparticle internalization by OSCC cells and
support the premise that nanoparticle-based delivery
provides higher final intracellular levels relative to bolus
administration

37

Engineered adenovirus Oral rinse Some complete response, most transient 38
Imiquimod Bioadhesive patch In vitro study that showed a potential clinical use of

imiquimod to the treatment of neoplastic conditions of the
oral cavity and cervix, as well as the vulva.

39

Oral mucositis
TGF-�3 Oral rinse TGF–�3 penetrate the epithelium and is detected in the

basal cell layer at therapeutically effective concentrations
40

41
TGF-�3 Chitosan gel Improved drug retention, protection against Candida

infection; bioadhesive gel could act as protective barrier
to reduce discomfort

64

Keratinocyte growth factor Adhesive gel Tropical prevention and treatment of mucositis. Actually
drug is administered systemically

42

Association of a pool of collagen
precursor amino acids combined
with low molecular weight
sodium hyaluronate

Spray Fast reduction of the pain and clinical amelioration of the
lesions

43

Gengigel; Gelclair; MuGard Mucoadhesive covering
agents

Physical coating and protection for thinned or ulcerated oral
mucosa

65

OLP
Clobetasol Mucoadhesive gel The application of mucoadhesive tablet containing 24 �g

clobetasol 3 times a day appeared to be effective,
avoiding the side effects of the generally used treatment

44

Cyclosporin Mucoadhesive gel Cyclosporin gel gives stable results when therapy ends in
the treatment of OLP

45

Tacrolimus Oral rinse There is need for larger placebo-controlled, randomized
studies with carefully selected and standardized outcome
measures

46

HA Mucoadhesive gel Topical HA (0.2%) does appear to be of some benefit in the
management of erosive lichen planus

47

Oral infections
Metronidazole Mucoadhesive tablets Tablets performed 12-h drug sustained release for treatment

of periodontal disease
48

Miconazole Mucoadhesive buccal
slow release tablet

Has shown more efficacy than conventional topical
antifungal agents

49

Tetracycline Mucoadhesive patch Combination of tetracycline and carvacrol showed excellent
activity against Candida albicans. The prepared patches
showed a sustained release action for more than 6 h,

50
acceptable bioadhesion, and stability
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Adhesive patches and films
Laminated patches and films are the most recently

developed dosage form for buccal administration.
These drug-delivery approaches are promising not only
for systemic drug release.64,75 The first step in the
development of this adhesive dosage form is the selec-
tion and characterization of a polymer (or combination
of polymers) with appropriate bioadhesive properties
and drug-release control, so as to obtain both of these
properties.76,77 Bioadhesive patches and films are lam-
inates, consisting of a polymeric drug-loaded layer, an
impermeable backing layer, to promote unidirectional
drug release and, generally, mucoadhesive components
with or without release retardants and additives, such as
penetration enhancers or enzyme inhibitors.21 Anders et
al.78 investigated a number of polymers and different
geometries for developing patches and films for the de-
livery of different peptides. Despite long manufacturing
times and high costs, the characteristics of oral patches
and films make them a suitable dosage form for the direct
treatment of localized and mild diffuse oral diseases. Oral
patches and films have high flexibility, thus facilitating a
long residence/retention time, in addition to a high level of
patient compliance and comfort. Furthermore, they pro-
vide a more accurate dosing of drug delivery, compared
with other dosage forms, such as gels and sprays. Finally,
these adhesive dosage forms, thanks to their flexibility and

Table II. Continued
Drugs Dosage forms

Salivary hypofunction and
xerostomia

Physostigmine Long-lasting gel
Interferon alfa Tablets

Recurrent aphthous stomatitis
Amlexanox Mucoadhesive tablets

Amlexanox Adhesive patches
(OraDisc)

Amlexanox Oral adhesive pellicles

HA Mucoadhesive gel

Doxycycline Mucoadhesive gel
Periodonitis/Peri-implantitis

Chlorhexidine, doxycycline,
minocycline, satranidazole or
metronidazole

Mucoadhesive gels

Minocycline Microspheres

5-FU, 5-fluoruracil; COX, cyclooxygenase; HA, hydroxyapatite; O
transforming growth factor beta-3.
good retention time, protect the underlying diseased tis-
sues, thus reducing pain and increasing treatment effec-
tiveness.

In our opinion, mucoadhesive patches should be pre-
ferred to adhesive tablets in developing new drug-
delivery systems for oral local drug delivery. Further-
more, oral films could be useful in the treatment of mild
or severe diffuse oral diseases, in particular chronic oral
diseases where long-term drug regimens are often re-
quired, because of their high retention time and in-
creased patient comfort.

Adhesive semisolid systems (gels, ointments)
Semisolid dosage forms, such as gels and ointments,

have the advantage of easy dispersion throughout the
oral mucosa. They form an intimate contact with the
mucosal membrane and rapidly release drug at the
absorption site79; however, drug dosing from semisolid
dosage forms may not be as accurate as from tablets,
patches, or films. Poor retention time of the gels at the
site of application has been overcome by using bioad-
hesive formulations. Nevertheless, despite the use of
bioadhesive polymers, the residence time of gels is
small because body fluids, such as saliva, will quickly
wash them away from the site of action. For these
reasons, they are of limited use for drugs with a narrow
therapeutic window. Bioadhesive gels for application
on oral mucosa in the treatment of some oral diseases

Results References

applied gel relief in the feeling of dryness 51
e salivary secretion in patients with primary Sjögren
ome

52

and safety in reducing aphthous ulcer pain and
size

53

in the prevention and treatment of oral ulcerations 54

exibility, higher compliance and patient comfort, but
clinical efficacy in comparison with adhesive tablets

55

and safety in reducing size, number and symptoms
al ulcers

56

57
eduction in pain during than the placebo group 58

ement in probing depths and attachment levels 59

60
61
62

iation to mechanical treatment favor an
vement of probing depth in cases of peri-implantitis

63

al lichen planus; OSCC, oral squamous cell carcinoma; TGF-�3,
Locally
Enhanc

syndr

Efficacy
lesion

Efficacy

Better fl
same

Efficacy
of or

Faster r

Improv

In assoc
impro

LP, or
have been known for many years. A major application
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of adhesive gels could be the local delivery of medic-
inal agents for the treatment of periodontitis, recurrent
aphthous stomatitis, traumatic ulcers, radiation- or che-
motherapy-induced oral mucositis, chronic immuno-
logically mediated oral lesions, hyposalivation, and,
recently, for the healing of wounds.

Adhesive liquid systems (oral rinse and sprays)
Adhesive liquid systems produce a very fine mist,

which tends to coat the entire oral mucosa, thereby
increasing the total surface area through which drug
molecules can be absorbed. Compositions possessing
high mucoadhesion and viscoelasticity have been sug-
gested for the treatment of oral mucosal disease by
virtue of their film-forming properties. Bioadhesive liq-
uid systems (oral rinse and sprays) have been proposed
for the treatment of several oral diseases, such as oral
lichen planus and other immunologically mediated dis-
eases, aphthous stomatitis, oral mucositis, hyposaliva-
tion and potentially malignant disorders, such as leu-
koplakia and erythroplakia.65 An ideal adhesive spray
system should be able to produce sprays patterns of a
suitable ovality and particle size. The ovality of the
spray pattern refers to the symmetric oval shape of
spray particles. In general, it is believed that the more
the oval shape of spray particles is symmetric, the
greater will be the ability of the particles to cover the
whole mucosa. Furthermore, a spray drug-delivery sys-
tem should provide a suitable behavior so as to be
delivered in an appropriate unit dose volume, by avoid-
ing unintended administration through the gastrointes-
tinal tract by swallowing.80

CONCLUSIONS
Currently, many biologically active drugs for the treat-
ment of oral conditions have been administered system-
ically with possible serious side effects that limit their
use only to severe and refractory cases. The develop-
ment of effective systems for local drug delivery could
be very interesting in providing a more targeted thera-
peutic option, thereby reducing the required drug doses
and the risk of systemic side effects. One important
outcome for this new approach could be the possibility
of providing more effective treatment regimens to a
wider range of patients also suffering from severe or
refractory oral diseases. Furthermore, novel macromo-
lecular biological drugs, such as antibody-based drugs,
could be suitable medications to be administered by
local delivery systems, in particular, those used for the
treatment of chronic immunologically mediated oral
diseases, without the need for a systemic administration
regimen. However, the relative impermeability of the
oral cavity, other variables pertaining to the oral envi-

ronment (e.g., eating and the effects of saliva), and
acceptability by the patient must be considered in de-
veloping new dosage forms. The development of new
formulations for topical drug delivery within the oral
cavity is a research field that should be intensively
investigated, considering the high prevalence of oral
mucosal lesions and periodontal disease and their neg-
ative impact on patients’ quality of life.

The authors acknowledge the support of the entire AAL
(Ambient Assistant Living) Joint Programme—project
acronym: HELP (AAL project no.: aal-2008-1-022).
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