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Mucoadhesive buccal delivery is being explored as a way to retain a dosage form against
the inner cheek and regulate drug release [1-4]. A bilayer tablet combines a drug-con-
taining mucoadhesive layer with a backing layer intended to reduce outward drug loss
[2,4]. This review discusses the buccal mucosa [1,2,4], mucoadhesion mechanisms [1—
3,5], aspirin-related formulation considerations [29], excipient selection [3,4,27,28],
manufacturing variables, evaluation tests [9,22-29], and the use of experimental design
during optimization [6,7]. Hydroxypropyl methylcellulose, Carbopol 934, and ethyl
cellulose are considered as candidate materials for the matrix, adhesive function, and
backing layer, respectively [2—4,27,28]. Physical quality, surface pH, swelling, adhe-
sion, residence time, assay, dissolution, and release-kinetic analysis should be evaluated
together [9,18,22-29]. Experimental design can help identify main effects, interactions,
and curvature, but predicted optima require confirmation batches [6,7]. General evi-
dence on buccal delivery does not establish aspirin-specific performance [1-4,13-17].
Stability, mucosal tolerability, and any intended systemic delivery advantage must be
demonstrated experimentally before conclusions about product suitability can be made
[8,10,12,13,16,29]

INTRODUCTION oral mucosa offers an alternative site for administer-
ing selected medicines, and the buccal region is espe-
cially accessible for placing a dosage form against the
inner cheek [1,2,10]. Reviews of buccal drug delivery
describe the potential to prolong local contact and, for

Oral administration is widely used because it is conve-
nient and generally acceptable, but conventional swal-
lowed dosage forms may be unsuitable when a
particular release profile or site of delivery is desired

) ] suitable molecules, support drug transport across the
[1]. Drug absorption after swallowing can be affected

mucosa [ 1-4]. These advantages are not universal: drug

by gastrointestinal conditions, enzymatic degradation, properties, mucosal permeability, formulation design

transit time and presystemic metabolism [1,10,13]. The
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and patient-related factors determine whether buccal
delivery is feasible [1-4,13,16]

Figure 1: Illustrative Placement of a Buccal Tablet
Against the Inner Cheek.

Mucoadhesive systems are designed to interact with the
mucus layer and mucosal surface so that the formula-
tion remains in place longer than a non-adhesive
preparation [2,3,18]. Tablets, films, patches, gels and
other dosage forms have been investigated [1,3,5]. A
bilayered buccal tablet is of interest because the drug-
containing layer can be combined with a backing layer
that reduces release from the outward-facing side [2,4].
For an aspirin formulation, the central research ques-
tion is whether the selected polymers can provide ade-
quate adhesion and a reproducible release profile
without causing unacceptable local irritation or com-
promising drug stability [1,3,4,8,29]

2. REVIEW APPROACH AND SCOPE

This narrative review was prepared by synthesizing
established review literature on buccal drug delivery,
mucoadhesive polymers, bilayered dosage-form de-
sign, evaluation methods and pharmaceutical experi-
mental design [1-7,9,22-29]. The cited
provide the scientific background for the proposed
formulation approach [1-30]. The discussion is para-
phrased and organized around the aspirin bilayer-tablet
topic; it does not reproduce another review article ver-
batim [1]. It is not a systematic review, and no claim is
made that every published aspirin-buccal study has
been identified [1]. References should be checked
against the original articles before journal submission,
and any journal-specific reporting requirements should
be followed [1,7,9,29].
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3. BUCCAL MUCOSA: STRUCTURE AND
RELEVANCE TO DELIVERY

The buccal mucosa lines the inside of the cheek and
consists of an epithelial layer supported by connective
tissue. A surface mucus and saliva layer helps protect
and lubricate the tissue but can also affect the wetting
and retention of dosage forms. The buccal site is rela-
tively easy to access and observe, which can simplify
placement and removal compared with less accessible
mucosal routes. Its permeability is nevertheless a bio-
logical barrier rather than an open pathway. Drug
molecules must partition into and move through the
mucosal structure, and the extent of transport varies
with molecular size, ionization, lipophilicity, concen-
tration gradient and formulation conditions

Figure 2: Illustrative Hlstologlcal Appearance of
Buccal Mucosa; Not a Study Specimen.

A formulation should not be considered successful
solely because it adheres to the cheek. It must also
remain comfortable, avoid excessive swelling or ero-
sion, and release the drug in a controlled and repro-
ducible way. Salivary flow, talking, chewing and
swallowing may dislodge a tablet or change its hydra-
tion. These practical influences should be considered
when designing in-vitro tests and interpreting their
relevance to use. [1,2,4].

4. MUCOADHESION: MECHANISM AND
INFLUENCING FACTORS

Mucoadhesion refers to the interaction that allows a
formulation to remain attached to a mucosal surface for
aperiod of time. The process is often described in terms
of initial contact followed by polymer hydration, chain
movement and interactions with components of mucus.
Proposed explanations include wetting,
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diffusion/interpenetration, adsorption and fracture-
based approaches. No single theory explains every
polymer—mucosa combination; the relative contribu-
tion depends on the polymer, hydration, surface prop-
erties and test conditions [1,3,5].

Factors that can influence adhesion include polymer
molecular weight, concentration, degree of hydration,
functional groups, cross-linking, tablet porosity, com-
pression force, mucosal condition, contact time and the
pH and ionic strength of the surrounding fluid. [1-5,18
—21]. Hydration is important because it promotes
polymer-chain mobility, but excessive hydration may
weaken the tablet or cause premature erosion. Formu-
lation development therefore involves balancing strong
attachment with adequate mechanical integrity and a
useful drug-release rate. [1-4,27,28].

5. BILAYERED BUCCAL TABLET DESIGN

A bilayered buccal tablet generally contains a drug-
loaded mucoadhesive layer and a backing layer. The
mucoadhesive face is placed against the buccal mu-
cosa, while the backing layer is oriented toward the oral
cavity. If the backing material has sufficiently low
permeability to the drug and remains intact during the
intended residence period, it can reduce release from
the outward-facing surface and help favour release
toward the mucosa The actual directionality must be
demonstrated experimentally rather than assumed from
the word “bilayer.” [2,4].

Figure 3: Illustrative Bilayer Tablet Concept
Showing the Drug-Containing and Backing Layers.

The interface between the two layers is a critical qual-
ity attribute. [2,4,6]. Poor bonding may lead to separa-
tion during handling or hydration; excessive
compression can alter porosity, adhesion and dissolu-

tion [2,4,6,7].. The backing layer should therefore be
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evaluated for integrity, thickness, adhesion to the drug
layer and resistance to the test medium. The design
should also consider tablet size, comfort, ease of
placement and the possibility of accidental swallowing
or detachment. [1,4,12,16].

6. ASPIRIN AS A CANDIDATE DRUG

Aspirin (acetylsalicylic acid) is a non-steroidal anti-in-
flammatory drug with analgesic, antipyretic and an-
tiplatelet uses depending on dose and clinical context.
[29]. Its suitability for a buccal sustained-release for-
mulation cannot be inferred simply from its established
oral use. [1,4,13]. Relevant considerations include
aqueous solubility, ionization, dissolution at buccal pH,
chemical stability in the presence of moisture, dose
requirements, local tolerability and the extent to which
the drug crosses buccal tissue. [1,4,13,16,29]. Aspirin
can undergo hydrolysis, so moisture exposure and the
stability-indicating nature of the analytical method
deserve particular attention during formulation and
storage studies. [8,9,29].

A buccal formulation may be intended to deliver drug
locally or systemically, but those objectives require
different evidence. For systemic delivery, in-vitro re-
lease alone does not establish absorption or clinical
performance. Permeation studies using an appropriate
validated model, stability testing and, where justified,
further pharmacokinetic and safety studies would be
needed. The review therefore treats aspirin as the active
ingredient under investigation, not as a proven buccal
product. [8,9,13,16,17]. [1,4,13].
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7. FORMULATION COMPONENTS AND THEIR

FUNCTIONS

Component Proposed function Formulation considerations
Confirm assay, stability, dissolution
Aspirin Active pharmaceutical ingredient and compatibility; protect from unnec-
essary moisture. [8, 9, 29]
Hydration and gel formation may slow
HPMC K4M Hydrophilic matrix 'former and release dlffusmn;.performance dep§nds on
modifier concentration and compression. [27,
28]
Can contribute to adhesion and
Carbopol 934 Mucoadhesive po?ymer and matrix §wellmg; pH and neutrahzatlon. condi-
modifier tions may affect polymer behaviour. [3,
4]
Assess integrity, drug permeability and
Ethyl cellulose Backing-layer material bonding to the drug-containing layer.

(2,4]

Sodium carboxymethyl cellulose

Hydrophilic polymer/binder or swelling

May affect water uptake, matrix
strength and release; include as a con-

modifier trolled formulation variable if varied.
(3, 11]
Can influence tablet mass, porosity and
Lactose Diluent/filler dissolution; confirm compatibility. [1,
6]
Excessive amount or blending time can
Magnesium stearate Lubricant reduce wetting and affect tablet

strength or release. [1, 6]

Talc

Glidant/anti-adherent

Use at a justified level and assess ef-
fects on compression and tablet surface.
(1, 6]

The listed materials form a reasonable starting set for
laboratory screening, but their presence does not es-
tablish that a final formula is optimal. The quantity of
each excipient should be justified by preliminary ex-
periments and the target tablet mass. In particular,
polymer concentrations, lubricant level, compression
force and the method used to join the layers may all
influence performance. A compatibility assessment
should be based on appropriate analytical and physical
evidence; FTIR should only be reported if it was actu-
ally performed. [8,9,29]
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Figure 4: Illustrative View of Powder Excipients
Used in Tablet Formulation.

8. MANUFACTURING APPROACHES

Direct compression may be considered when the pow-
ders have adequate flow and compressibility and when
the drug and excipients remain compatible. A typical
development sequence is to sieve and weigh the ingre-
dients, blend the drug with the selected matrix poly-
mers and diluents, add lubricant near the end of
blending, and compress the drug-containing layer. The
backing-layer blend is prepared separately and

2932 |Page



A. Durga Bhavani, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 2929-2938 | Review

compressed in a second stage or formed using a suit-
able bilayer compression process. Exact steps depend
on the available press and the required tablet design. [1,
2,4,6].

Process variables should be recorded rather than treated
as incidental details. These include sieve size, blending
time, lubricant-mixing time, compression force, layer
weight, total tablet weight, punch geometry and storage
conditions. The final process should produce tablets
with reproducible layer placement and sufficient inter-
layer bonding. If the two layers are compressed se-
quentially, the first layer must be compact enough to
handle but still permit reliable bonding with the second
layer. [2, 4, 6, 7]

9. DESIGN OF EXPERIMENTS (DOE) FOR
FORMULATION OPTIMIZATION

Design of Experiments provides a structured way to
investigate how formulation and process variables
affect product quality. Instead of changing one factor at
a time, a planned design can estimate main effects,
interactions and, in suitable designs, curvature. This is
particularly useful when HPMC K4M and Carbopol
934 may influence swelling, adhesion and release to-
gether. Pharmaceutical development literature de-
scribes DoE as a practical component of Quality by
Design because it supports evidence-based optimiza-
tion and a clearer understanding of variability

A factorial design can screen important variables, while
a Central Composite Design (CCD) can be used to fit a
second-order response-surface model when curvature
is expected. For a two-factor CCD, the independent
variables could be the concentrations of HPMC K4M
and Carbopol 934. Responses might include mucoad-
hesive strength, swelling index and cumulative per-
centage of aspirin released at preselected time points.
Other factors—such as backing-layer mass, compres-
sion force and lubricant level—should be held constant
during the initial polymer study or examined in a sep-
arate design.

A general second-order model can be expressed as Y =
BO + B1X1 + B2X2 + B12X1X2 + B11X1% + f22X22,
where Y is the measured response, X1 and X2 are
coded independent variables, B0 is the intercept, 1 and
B2 represent linear effects, P12 represents the
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interaction and B11 and f22 represent curvature. Model
adequacy should be checked using analysis of variance,
residual plots, lack-of-fit assessment and suitable
goodness-of-fit measures. An optimum should be con-
firmed with independent checkpoint batches; software-
generated predictions alone are not experimental con-
firmation.

The target should be a balanced formulation rather than
the maximum value of one response. For example, a
highly swollen tablet may show good initial adhesion
but could become weak or erode too rapidly. Similarly,
very slow release may not be desirable if it prevents the
intended amount of drug from becoming available
during the planned residence period. Optimization
criteria and acceptance ranges should therefore be de-
fined before interpreting the response-surface results.
[1, 6]

10. EVALUATION OF BILAYERED BUCCAL
TABLETS

10.1 Physical and mechanical tests

Appearance, individual and average weight, dimen-
sions, thickness, hardness or tensile strength, friability
and layer integrity provide an initial assessment of
tablet quality. Weight variation and drug-content tests
should follow the applicable pharmacopoeial or vali-
dated laboratory procedures. Hardness should not be
interpreted in isolation: excessive compression may
change porosity, hydration and drug release, while
insufficient compression may produce fragile tablets or
weak layer bonding. [1, 6, 9, 29]

10.2 Drug content and analytical method

A suitable assay should be specific, accurate, precise
and capable of distinguishing aspirin from relevant
degradation products where required. The calibration
range, solvent or buffer, wavelength or chromato-
graphic conditions, dilution scheme and calculation
method should be documented. Because aspirin may
hydrolyse, analytical specificity and sample-handling
conditions are important. The chosen method should be
validated or verified for the intended purpose, and
results should be reported with the number of replicates
and variability. [9, 29]
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10.3 Surface pH

Surface pH testing helps identify formulations that may
create an unfavourable local environment. The hy-
drated tablet surface can be examined using a docu-
mented method with calibrated pH equipment. Results
should be interpreted alongside mucosal compatibility
rather than used as a stand-alone proof of safety. The
test medium, hydration period, temperature and repli-
cate number should be kept consistent across batches.
[1, 3,12, 16]

Figure 5: Illustrative Measurement of Hydrated
Tablet Surface pH.

10.4 Swelling index and erosion

Swelling can be followed by weighing tablets at de-
fined time points after exposure to a suitable medium.
The swelling index is calculated from the change in
mass relative to the initial mass, using a clearly stated
equation and a consistent blotting procedure. If the
tablet loses material during the test, the observed mass
change may reflect both water uptake and erosion.
Recording tablet dimensions, visual changes and
residual mass can help interpret these processes more
accurately. [27, 28]

Figure 6: Illustrative Swelling Behaviour of a Hy-
drated Tablet Matrix.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

10.5 Mucoadhesive strength and residence time

Mucoadhesive strength can be measured using a tex-
ture analyser or a validated detachment setup with an
appropriate mucosal substrate. The tissue source,
preparation, hydration, contact force, contact time, test
speed and temperature should be specified because
each may alter the measured force. Detachment force
can be reported directly or converted to stress when the
contact area is known. Ex-vivo residence-time testing
may provide additional information about retention
under controlled fluid flow, but it does not fully repro-
duce movement and saliva conditions in the human
mouth. [1, 2, 3,12, 13, 18]

Figure 7: Illustrative Setup for Measuring Tablet
Mucoadhesive Strength.

10.6 In-vitro drug release

Dissolution or release testing should be designed to
reflect the intended use and to provide reproducible
discrimination between formulations. The apparatus,
medium composition and pH, volume, temperature,
agitation, sampling times, sample replacement proce-
dure and analytical method should all be stated. For a
bilayered device, the orientation and method used to
expose or isolate the drug-releasing face are especially
important. Sink conditions should be assessed rather
than assumed. Release results are commonly reported
as cumulative percentage released versus time, with
mean values and variability for replicate units. [25, 29]
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Figure 8: Illustrative Dissolution Apparatus for In-
Vitro Drug-Release Evaluation.

10.7 Release-kinetic analysis

Release data may be fitted to zero-order, first-order,
Higuchi and Korsmeyer—Peppas models when the as-
sumptions and data range of each model are appropri-
ate. Model fitting can help describe whether the
observed profile is consistent with concentration-de-
pendent release, diffusion-dominated release or a
combination of processes. A high coefficient of deter-
mination by itself does not prove a mechanism. The
model assumptions, residual patterns, number of time
points and suitability of the dosage-form geometry
should be considered before drawing conclusions. [22
28]

11. STABILITY, COMPATIBILITY AND

MUCOSAL SAFETY

Stability studies should monitor appearance, assay,
degradation, moisture-related changes, mechanical
properties and drug-release performance under justi-
fied storage conditions. Packaging should be selected
to protect the product from environmental factors that
could affect aspirin stability. Compatibility screening
can identify potential physical or chemical changes
between the active ingredient and excipients, but a
single analytical technique is rarely sufficient to estab-
lish long-term compatibility. [8, 9, 29]

A formulation intended to contact oral mucosa must
also be assessed for irritation and tolerability using
ethically approved, scientifically appropriate methods.
Surface pH and short-term visual examination are use-
ful preliminary checks but cannot replace a formal
safety assessment. Any claim that the system improves
bioavailability, reduces adverse effects or provides
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clinical benefit would require evidence beyond tablet
quality and in-vitro release testing. [10, 12, 13, 16]

12. CHALLENGES AND FUTURE DIRECTIONS

Key challenges include maintaining adhesion in the
presence of saliva and mouth movement, achieving
reproducible drug release, ensuring stable interlayer
bonding and selecting an analytical method that ac-
counts for aspirin degradation. The drug dose and the
time required to deliver it may also constrain tablet size
and the feasibility of buccal administration. A formu-
lation that performs well in a static laboratory test may
not behave identically under physiological conditions.

Future work should combine systematic formulation
design with robust analytical testing, appropriate ex-
vivo permeation models and a clear distinction between
release, permeation and systemic exposure. DoE can
reduce unnecessary experiments and identify interac-
tions, but it should be paired with sound experimental
controls and confirmation batches. More broadly, buc-
cal delivery research is moving toward better polymer
design, improved characterization and more rational
links between in-vitro performance and intended use [3
—7].

12.1 Formulation risk and critical quality attributes

Development should begin with a risk assessment that
links material attributes and process variables to the
quality attributes of the finished bilayer tablet. Relevant
material attributes include aspirin particle size and
moisture exposure, polymer grade and viscosity, ex-
cipient particle-size distribution, and the flow proper-
ties of the powder blends. Process variables include
blending sequence and duration, lubrication time,
compression force, first-layer tamping, final compres-
sion and storage conditions. Potential critical quality
attributes include layer mass, total mass, thickness,
mechanical strength, interlayer integrity, assay, degra-
dation profile, surface pH, swelling, mucoadhesive
performance and drug-release behaviour. A risk-based
approach helps prioritize experiments instead of treat-
ing every variable as equally influential. [6,7,30]

12.2 Analytical and experimental controls

A reliable comparison among formulations requires a
pre-defined protocol and appropriate controls. The
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analytical method should be suitable for the intended
matrix and should demonstrate acceptable specificity,
linearity, accuracy, precision and range. Since aspirin
may hydrolyse in aqueous environments, samples
should be prepared and analysed using justified han-
dling times and conditions. Where possible, the method
should distinguish aspirin from salicylic acid and other
relevant degradants. Blank polymer matrices, placebo
layers and replicate dosage units can help identify in-
terference and variability. Sampling losses, replace-
ment-medium corrections and dilution factors should
be documented for dissolution calculations. [9,29]

12.3 Interpretation of release and permeation data

Cumulative percentage released describes the amount
leaving the dosage form under the selected test condi-
tions; it does not directly measure the amount crossing
buccal tissue. Permeation experiments require a suit-
able biological or validated membrane model, defined
exposed area, controlled temperature, receptor-medium
conditions and checks for tissue integrity. The donor
and receptor compartments should be selected to
maintain interpretable concentration gradients without
compromising the tissue. If systemic delivery is pro-
posed, release and permeation findings should be dis-
cussed separately and should not be presented as proof
of bioavailability. The distinction is particularly im-
portant when comparing a mucoadhesive tablet with a
conventional swallowed aspirin product. [13,16,17]

12.4 Practical translation and patient acceptability

The dimensions, taste, texture and placement of a buc-
cal dosage form may influence adherence to a dosing
regimen. A tablet that is too large, rough or prone to
detachment may be poorly tolerated even if it performs
well in a laboratory adhesion test. Conversely, very
strong adhesion is not necessarily desirable if removal
causes discomfort or if the hydrated matrix becomes
difficult to manage. Development should therefore
balance residence time, drug release, mechanical sta-
bility and patient comfort. Any future usability assess-
ment should use an ethically approved protocol and
should be conducted only after suitable preclinical
safety evidence is available. [13,16]
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12.5 Limitations of the available evidence

The evidence base for general buccal delivery and
mucoadhesive polymers is broader than the evidence
specifically supporting aspirin in a bilayered buccal
tablet. Findings from other active ingredients can in-
form material selection and experimental design, but
they cannot establish aspirin-specific release, perme-
ation, stability or tolerability. In addition, published
methods use different mucosal substrates, apparatus,
media and endpoints, which limits direct comparison
between studies. The formulation strategy discussed
here should consequently be interpreted as a testable
development plan. Experimental results, method vali-
dation and confirmation batches are needed before
claims about an optimized product can be made. [1-
4,13-17]

CONCLUSION

Mucoadhesive bilayered buccal tablets offer a formu-
lation strategy for prolonging contact with the buccal
mucosa and directing drug release toward the tissue.
HPMC K4M and Carbopol 934 are plausible polymers
to investigate for matrix formation, swelling and adhe-
sion, while ethyl cellulose may serve as a backing ma-
terial. Their suitability for aspirin must be established
through formulation trials, stability assessment and
well-designed evaluation. A DoE approach such as
CCD can help quantify the effects and interactions of
polymer concentrations and identify a balanced for-
mulation. Physical tests, drug assay, surface pH,
swelling, mucoadhesive strength, release testing and
kinetic analysis should be interpreted together. Ulti-
mately, sustained release, mucosal tolerability and any
systemic delivery advantage remain hypotheses until
supported by reproducible experimental data. [1, 2, 4,
7,27,28, 29]

Note on figures: These are Al-generated illustrative
visuals, not photographs of actual experiments, patient
images, or study results. Before journal submission,
replace them with original laboratory photographs or
properly licensed figures where required, and follow
the journal's figure and permissions policy. [1, 7, 30]

2936 | Page



A. Durga Bhavani, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 2929-2938 | Review

REFERENCES

1.

10.

11.

Shinkar DM, Dhake AS, Setty CM. Drug delivery
from the oral cavity: a focus on mucoadhesive
buccal drug delivery systems. PDA J Pharm Sci
Technol. 2012;66 (5):466-500. doi:10.5731/
PDAJPST.2012.00877.

Smart JD. The basics and underlying mecha-
nisms of mucoadhesion. Adv Drug Deliv Rev.
2005;57 (11):1556-1568. doi:10.1016/
j-addr.2005.07.001.

Andrews GP, Laverty TP, Jones DS. Mucoadhe-
sive polymeric platforms for controlled drug de-
livery. Eur J Pharm Biopharm. 2009;71 (3):505—
518. doi:10.1016/j.ejpb.2008.09.028.

Salamat-Miller N, Chittchang M, Johnston TP.
The use of mucoadhesive polymers in buccal drug
delivery. Adv Drug Deliv Rev. 2005;57 (11):1666
—1691. doi:10.1016/j.addr.2005.07.003.

Das Neves J, Bahia MF. Gels as pharmaceutical
dosage forms for the delivery of proteins and
peptides. Int J Pharm. 2006;318 (1-2):1-14.
doi:10.1016/j.ijpharm.2006.03.015.

de Sa LLF, Nogueira NC, da Silva Filho EC,
Figueiras A, Veiga F, Sobrinho JLS, et al. Design
of buccal mucoadhesive tablets: understanding
and development. J Appl Pharm Sci. 2018;8
(2):150-163. doi:10.7324/JAPS.2018.8223.

International Council for Harmonisation. Q8 (R2):

Pharmaceutical Geneva:

2009.

Development. ICH;

International Council for Harmonisation. Q9 (R1):

Quality Risk Management. Geneva: ICH; 2023.

International Council for Harmonisation. Q2 (R2):

Validation of Analytical Procedures. Geneva:
ICH; 2023.

Patel VF, Liu F, Brown MB. Advances in oral
transmucosal drug delivery. J Control Release.
2011;153 (2):106-116. doi:10.1016/
jjeonrel.2011.01.027.

Mucoadhesive drug delivery systems. J Pharm
Bioallied Sci. 2011;3 (1):89-100.

P b

N

"

‘\;’;ﬂ{fﬁ INTERNATIONAL JOURNAL OF PHARMACGEUTICAL SCIENCES

L

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

A clinical perspective on mucoadhesive buccal
drug delivery systems. J Biomed Res. 2014;28
(2):81-97.

Shojaei AH. Buccal mucosa as a route for sys-
temic drug delivery: a review. J Pharm Pharm Sci.
1998;1 (1):15-30.

Harris D, Robinson JR. Drug delivery via the
mucous membranes of the oral cavity. J Pharm
Sci. 1992;81 (1):1-10. doi:10.1002/
jps.2600810102.

Rathbone MJ, editor. Oral Mucosal Drug Deliv-
ery. New York: Marcel Dekker; 1996.

Hearn den V, Sankar V, Hull K, Juras DV,
Greenberg M, Kerr AR, et al. New developments
and opportunities in oral mucosal drug delivery
for local and systemic disease. Adv Drug Deliv
Rev. 2012;64 (1):16-28. doi:10.1016/
j-addr.2011.02.014.

Shojaei AH, Chang RK, Guo X, Burnside BA,
Couch RA. Systemic drug delivery via the buccal
mucosal route. Pharm Technol. 2001;25 (6):70—
81.

Peppas NA, Buri PA. Surface, interfacial and
molecular aspects of polymer bioadhesion on soft
tissues. J Control Release. 1985;2:257-275.
doi:10.1016/0168-3659 (85)90050-1.

Duchéne D, Touchard F, Peppas NA. Pharmaceu-
tical and medical aspects of bioadhesive systems
for drug administration. Drug Dev Ind Pharm.
1988;14 (2-3):283-318.

Lehr CM. Lectin-mediated drug delivery: the
second generation of bioadhesives. J Control Re-
lease. 2000;65 (1-2):19-29. doi:10.1016/S0168-
3659 (99)00233-X.

Smart JD. Theories of mucoadhesion. In: Bioad-
hesive Drug Delivery Systems. London: CRC
Press; 1993. p. 11-23.

Higuchi T. Mechanism of sustained-action medi-
cation: theoretical analysis of rate of release of
solid drugs dispersed in solid matrices. J Pharm
Sci.  1963;52  (12):1145-1149. doi:10.1002/
jps.2600521210.

Korsmeyer RW, Gurny R, Doelker E, Buri P,
Peppas NA. Mechanisms of solute release from

2937 |Page



A. Durga Bhavani, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 2929-2938 | Review

porous hydrophilic polymers. Int J Pharm.
1983;15  (1):25-35.  doi:10.1016/0378-5173
(83)90064-9.

24. Hixson AW, Crowell JH. Dependence of reaction
velocity upon surface and agitation. Ind Eng
Chem. 1931;23  (8):923-931. doi:10.1021/
150260a018.

25. Costa P, Sousa Lobo JM. Modeling and compari-
son of dissolution profiles. Eur J Pharm Sci.
2001;13 (2):123-133. doi:10.1016/S0928-0987
(01)00095-1.

26. Dash S, Murthy PN, Nath L, Chowdhury P. Ki-
netic modeling on drug release from controlled
drug delivery systems. Acta Pol Pharm. 2010;67
(3):217-223.

27. Siepmann J, Peppas NA. Modeling of drug release
from delivery systems based on hydroxypropyl
methylcellulose (HPMC). Adv Drug Deliv Rev.
2001;48  (2-3):139-157.  doi:10.1016/S0169-
409X (01)00112-0.

28. Colombo P. Swelling-controlled release in hydro-
gel matrices for oral route. Adv Drug Deliv Rev.
1993;11 (1-2):37-57.

29. United States Pharmacopeial Convention. United
States Pharmacopeia and National Formulary
(USP 47-NF 42). Rockville, MD: United States
Pharmacopeial Convention; 2024.

30. International Council for Harmonisation. Q8 (R2):
Pharmaceutical Development. Geneva: ICH;
2009.

HOW TO CITE: A. Durga Bhavani, G.
Venkataramireddy, Formulation and Evaluation of Mu-
coadhesive Bilayered Buccal Tablets of Aspirin for Sus-
tained Drug Delivery Using Design of Experiments, Int.
J. of Pharm. Sci., 2026, Vol 4, Issue 10, 2929-2938.
https://doi.org/10.5281/zenod0.23467048

gz
g

R

} INTERNATIONAL JOURNAL OF PHARMACGEUTICAL SCIENCES 2938 | Page

e

¢



