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Abstract:

Edible mucoadhesive oral strips are innovative drug delivery systems designed to adhere to the oral mucosa and release
therapeutic agents directly at the site of action. These thin, flexible films dissolve or swell in saliva, ensuring prolonged
drug contact and improved bioavailability. This review focuses on the formulation strategies, evaluation parameters,
and therapeutic applications of oral strips for the management of mouth ulcers. Various polymers such as HPMC, PVA,
and sodium alginate are discussed for their role in mucoadhesion and controlled drug release. Methods of preparation
including solvent casting and hot melt extrusion are elaborated. The importance of excipients like plasticizers,
sweeteners, and flavoring agents in improving patient acceptability is highlighted. Furthermore, key quality control
tests such as thickness, folding endurance, drug content uniformity, disintegration time, and surface pH are described.
The advantages of oral strips, including rapid onset, ease of administration, and bypassing first-pass metabolism, are
discussed along with certain limitations. Marketed formulations and future prospects of this dosage form are also
reviewed. Overall, edible mucoadhesive oral strips offer a promising and patient-friendly alternative for effective

treatment of oral ulcers.

Keywords: Mucoadhesive Oral Strips, Mouth Ulcer, HPMC, Buccal Drug Delivery, Fast Dissolving Films, Local
Therapy.

1. INTRODUCTION :

Mouth ulcers, also known as aphthous ulcers, are small painful lesions occurring on the oral mucosa. These ulcers can
interfere with eating, speaking, and overall oral comfort. Common causes include stress, nutritional deficiencies,
trauma, and systemic conditions. Effective local treatment is essential to reduce pain and accelerate healing.
Mucoadhesive oral strips represent an advanced drug delivery system that adheres to the buccal mucosa and releases
medication in a controlled manner. These strips are particularly beneficial for patients who have difficulty swallowing

conventional dosage forms. The system ensures prolonged drug retention at the site, enhancing therapeutic efficiency
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and minimizing systemic side effects.
Mouth ulcers, also known as aphthous ulcers, are among the most common lesions affecting the oral cavity and are
characterized by pain, inflammation, and discomfort that can interfere with speaking, eating, and overall quality of life.
These lesions may arise due to factors such as local trauma, stress, nutritional deficiencies, infections, and systemic
conditions. Conventional dosage forms used for the management of mouth ulcers, including gels, ointments, and
mouthwashes, often suffer from limitations such as poor retention at the site of application, frequent dosing
requirements, and reduced patient compliance due to unpleasant taste or swallowing difficulties.
Fast-dissolving oral strips have emerged as a promising drug delivery system for localized treatment of oral conditions.
These thin, flexible films rapidly disintegrate upon contact with saliva, enabling quick drug release directly at the site
of action without the need for water or swallowing. Their ease of administration, rapid onset of action, accurate dosing,
and improved patient compliance make them particularly suitable for pediatric, geriatric, and dysphagic patients.
Lidocaine is a widely used local anesthetic that provides effective and rapid pain relief by reversibly blocking sodium
channels and inhibiting nerve impulse conduction at the site of application. Due to its proven analgesic efficacy,
lidocaine is commonly employed in the management of painful oral conditions, including mouth ulcers. However,
conventional lidocaine formulations such as gels and sprays may exhibit limited residence time in the oral cavity,
resulting in reduced therapeutic effectiveness and the need for repeated application.
In this context, the formulation of lidocaine into fast-dissolving oral strips represents an innovative approach to enhance
local drug delivery for mouth ulcer treatment. By providing rapid disintegration and direct mucosal contact, oral strips
can improve drug bioavailability at the ulcer site while minimizing systemic exposure. The present study focuses on
the formulation and evaluation of lidocaine-loaded fast-dissolving oral strips using suitable film-forming polymers,
with the aim of achieving rapid pain relief, improved patient convenience, and enhanced therapeutic efficacy
Lidocaine plays a crucial role in mouth ulcer strips as a local anesthetic agent that provides rapid and effective pain
relief at the site of ulceration. It acts by reversibly blocking voltage-gated sodium channels in neuronal cell
membranes, thereby inhibiting nerve impulse conduction and preventing the transmission of pain signals from the
affected oral mucosa. This mechanism helps in reducing pain, burning sensation, and discomfort associated with mouth
ulcers.
When incorporated into fast-dissolving oral strips, lidocaine is released quickly upon contact with saliva, allowing
direct mucosal absorption and immediate onset of action. This localized delivery ensures high drug concentration at
the ulcer site while minimizing systemic exposure and associated side effects. The rapid disintegration of the strip
enhances patient comfort and eliminates the need for frequent reapplication commonly required with conventional
dosage forms such as gels or sprays.
Additionally, lidocaine improves patient compliance by providing prompt symptomatic relief, enabling easier
speaking, chewing, and swallowing during ulcer healing. Its incorporation into mouth ulcer strips also ensures uniform
dosing, precise drug delivery, and prolonged contact with the affected area, which enhances therapeutic
effectiveness. Overall, lidocaine serves as a key active pharmaceutical ingredient in mouth ulcer strips by offering fast,

localized analgesia and improved treatment outcomes for painful oral ulcer conditions
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1.1. TYPES OF MOUTH ULCERS

Minor Aphthous Ulcers:Small, round lesions less than 1 cm in diameter that heal within 7-14 days without scarring.
Major Aphthous Ulcers:Larger and deeper ulcers exceeding 1 cm, often painful and may take weeks to heal,
sometimes leaving scars.

Herpetiform Ulcers:

Multiple small ulcers (1-3 mm) occurring in clusters, which may merge to form larger lesions and usually heal within

1-2 weeks.

1.2. BASIC TYPES OF ORAL STRIPS

Fast Dissolving Oral Strips:

These dissolve quickly upon contact with saliva, releasing drug rapidly for immediate relief.
Mucoadhesive Buccal Strips:

Designed to adhere to the mucosa and provide sustained drug release over a longer duration.
Sustained Release Oral Films:

Formulated using polymers that control drug release for extended therapeutic action.

1.3. ADVANTAGES

o Ease of Administration: Suitable for pediatric and geriatric patients.

¢ Rapid Onset of Action: Direct drug absorption through oral mucosa.

¢ Avoidance of First-Pass Metabolism: Enhances bioavailability.

o Improved Patient Compliance: Thin, flexible, and easy to carry.

¢ Localized Drug Delivery: Effective for treating mouth ulcers directly at the site.

¢ No Need for Water: Convenient for use anytime.

1.4. DISADVANTAGES

¢ Limited Drug Loading Capacity: Only small doses can be incorporated.
e Moisture Sensitivity: Requires careful packaging and storage.

o Taste Masking Challenges: Bitter drugs need proper masking.

e Mechanical Fragility: Films may tear if not handled properly.

o Stability Issues: Some drugs may degrade in the polymer matrix.

2. EXCIPIENTS USED IN FORMULATION

The formulation of edible mucoadhesive oral strips of lidocaine utilizes a carefully selected combination of excipients
to achieve optimal performance and patient acceptability. Hydroxypropyl Methylcellulose (HPMC E15) acts as the
primary film-forming and mucoadhesive polymer, providing structural integrity, flexibility, and prolonged adhesion to
the oral mucosa. Sodium alginate, a natural polysaccharide, enhances mucoadhesion and swelling, thereby increasing
the residence time of the strip at the ulcer site and supporting sustained drug release. Polyvinyl alcohol (PVA) improves
the mechanical strength and durability of the film while maintaining flexibility. Propylene glycol functions as a
plasticizer, reducing brittleness and improving elasticity for easy handling and application. Sodium starch glycolate

(SSG) serves as a superdisintegrant that rapidly absorbs moisture and facilitates quick disintegration of the strip,
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ensuring prompt release of lidocaine and rapid pain relief. Saccharin sodium is incorporated as a sweetening agent to
mask the bitter taste of the drug and enhance palatability, while distilled water is used as the solvent during the solvent
casting process to dissolve and uniformly disperse all ingredients. Collectively, these excipients contribute to the
development of a stable, flexible, rapidly disintegrating, and effective mucoadhesive oral strip for the localized

treatment of mouth ulcers.

3. FORMULATION PARAMETER

Sr. No. Ingredients F1 F2 F3 F4
1. Lidocaine 20 40 20 40
2. HPMC E15(mg) 10 20 30 40
3. Sodium Alginate(mg) 10 15 35 25
4. Polyvinyl Alcohol(ml) 4 2 4 2
5. Propylene Glycol(ml) 2 2 2 2
6. Sodium Starch Glycolate (mg) 3 3 3 3
7. Saccharin sodium (mg) 2 2 2 2
8. Water(ml) 10 10 10 10

Table No. 3.1. Formulation code for each Batch

3.1. Method of Preparation: Solvent Casting Method

Mucoadhesive oral strips were prepared by solvent casting technique.

3.2.  Procedure:

The required quantities of HPMC E15 and sodium alginate were accurately weighed and dissolved in distilled water
to prepare a homogeneous polymeric solution. Polyvinyl alcohol was then incorporated as a film-forming polymer,
followed by the addition of propylene glycol as a plasticizer to improve the flexibility of the films. Sodium starch
glycolate was added as a disintegrating agent, and saccharin sodium was incorporated as a sweetening agent. Lidocaine
HCI was dissolved separately in a suitable quantity of distilled water and added slowly to the polymeric solution under
continuous stirring. The resulting mixture was stirred thoroughly to obtain a uniform and bubble-free dispersion. The
prepared solution was then cast onto glass Petri plates and spread uniformly. Any entrapped air bubbles were carefully
removed before drying. The films were allowed to dry at room temperature for 24 hours. After complete drying, the

films were peeled off, cut into the required dimensions, and packed in aluminum foil for further evaluation and storage.

4. EVALAUATION OF ORAL STRIPS

The formulated lidocaine mucoadhesive oral strips were comprehensively evaluated to assess their physicochemical
properties, mechanical strength, and performance characteristics. Evaluation parameters included appearance,
thickness, weight variation, surface pH, folding endurance, tensile strength, swelling index, drug content uniformity,
mucoadhesive strength, in-vitro disintegration time, in-vitro drug release, percentage moisture absorption, percentage
moisture loss, ex-vivo residence time, and stability under accelerated storage conditions. The prepared strips exhibited
satisfactory uniformity, flexibility, and surface pH compatible with the oral mucosa, ensuring minimal irritation. Drug
content was uniformly distributed among the formulations, while adequate tensile strength and folding endurance

indicated good mechanical integrity. Mucoadhesive strength and swelling behavior confirmed effective adhesion and
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prolonged retention on the buccal mucosa. Rapid disintegration and efficient drug release demonstrated the suitability

of the formulation for quick onset of local anesthetic action, and stability studies indicated that the optimized

formulation maintained its quality and performance during storage.
5. RESULT AND DISCUSSION
5.1. PREFORMULATION STUDY

5.1.1. Identification and Characterization of Lidocaine HCI

Sr. No. Parameters Observed Result Reported Standard Inference
1 Color White White Complies
2 Odor Odorless Odorless Complies
3 Appearance Crystalline Powder Crystalline Powder Complies
4 Taste Slightly Bitter Slightly Bitter Complies

Table 5.1 Organoleptic Properties of Lidocaine HCI

Melting Point

Fig No : 5.1 Lidocaine HCL.

Parameter Observed Reported Standard Inference

Melting Point 68.4 £0.32°C 68-69°C Complies
Table 5.2. Melting Point of Lidocaine HCI
Solubility Study

Sr. No. Solvent Observation

1 Water Freely Soluble

2 Methanol Freely Soluble

3 Ethanol Soluble

4 Phosphate Buffer pH 6.8 Freely Soluble

5 Chloroform Slightly Soluble
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Fig No : 5.2. Determination of Amax.

Table 5.4. Calibration Data of Lidocaine HCI in Methanol

Concentration (ug/ml) Absorbance (Mean + SD)
5 0.182 £ 0.004
10 0.365 + 0.007
15 0.548 +0.009
20 0.734 £ 0.008
25 0.915 +0.006
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Fig No : 5.3. Calibration Curve Data of Lidocaine HCI in Methanol.
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Fig No : 54. FTIR Spectrum of Pure Lidocaine HCL.

JETNR2606113

Journal of Emerging Trends and Novel Research (www.jetnr.org)



http://www.jetnr.org/

© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

Peak (cm™) Interpretation

3310.25 N-H Stretching

2960.11 C-H Stretching

1660.45 C=0 Amide Stretching
1545.80 Aromatic Ring Vibration
1240.37 C-N Stretching

745.12 Aromatic Ring Bending

Table 5.5. FTIR Interpretation of Pure Lidocaine HCI

Fourier transform infrared spectroscopy Drug Excipients Interaction.
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Fig No : 5.5. FTIR Spectrum of Pure Lidocaine HCL + All Excipients.
Peak (cm™) Interpretation
3382.25 N-H Stretching
2934.11 C-H Stretching
1661.45 C=0 Amide Stretching
1542.80 Aromatic Ring Vibration
1248.37 C-N Stretching
756.12 Aromatic Ring Bending

Table FTIR Interpretation of Pure Lidocaine HCI + All Excipients

JETNR2606113

Journal of Emerging Trends and Novel Research (www.jetnr.org)



http://www.jetnr.org/

© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

DRUG-EXCIPIENT COMPATIBILITY STUDY

Sr. No. Drug + Excipient Observation After 30 Days
1 Lidocaine HCI No Change
2 Lidocaine HCI + HPMC E15 No Change
3 Lidocaine HCI + Sodium Alginate No Change
4 Lidocaine HCI + PVA No Change
5 Lidocaine HCI + Propylene Glycol No Change
6 Lidocaine HCI + SSG No Change
7 Lidocaine HCI + Saccharin Sodium No Change
Table 5.6. Compatibility Study
FORMULATION EVALUATION
Evaluation of Mucoadhesive Oral Strips
Batch Thickness (mm) Weight (mg) Surface pH Folding Endurance
F1 0.18 +0.01 1022 6.45 +0.12 182+5
F2 0.21 £0.02 106 + 3 6.53 £ 0.08 216 +4
F3 0.24 £0.01 111+2 6.72 £ 0.06 2986
F4 0.22 £0.02 108 +3 6.64 £0.10 244 +5

Table 5.7. Physicochemical Evaluation of Oral Strips

Formulation Drug Content (%)
F1 96.54 £ 0.42
F2 97.82+£0.31
F3 99.21 +0.28
F4 98.12 +0.36

Table 5.8. Drug Content Uniformity

Batch Tensile Strength (kg/mmg2) Mucoadhesive Strength (g)

F1 2.15+0.12 18.6 0.8

F2 254 £0.14 234 +£0.7

F3 3.18+0.16 30.8+0.6

F4 2.82+0.11 26905
Table 5.9. Tensile Strength and Mucoadhesive Strength

Batch Swelling Index (%)

F1 728+1.2

F2 86.5+1.6

F3 1024+1.4

F4 953+1.3
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Disintegration Time (sec)
3

F2
58%2

F3
42+2

Formulation Disintegration Time (sec)
F1 74+3
F2 58 +2
F3 42 +2
F4 49+3
Disintegration Time (sec)
= ] F1
80 - 74%3

F2

Formulation Batches Best: F3

(42 * 2 sec)

F4
49¢3

Fig No : 5.6. Disintegration profile of Strips (F1 - F4).

In-Vitro Drug Release Study
Table.5.12. Cumulative Drug Release (%)

Time (min) F1 F2 F3 F4

5 282+0.6 348+0.5 421 +0.4 384105
10 446 +0.8 523+0.6 61.8+0.5 571+0.7
15 59.5+0.7 68.4+0.8 772+0.6 723+0.8
20 724 +0.8 816 £0.7 89.1+0.4 845+0.7
25 81.3+0.7 90.8+0.5 96.5+0.3 914 +05
30 884 +0.5 95.6 £0.4 99.2+0.2 96.1+0.4
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IN-VITRO DISSOLUTION STUDY F1-F4
(Cumulative % Drug Release vs Time)
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Fig No : 5.7. Cumulative % Release Profile of Formulation (F1 - F4).
OPTIMIZED FORMULATION

For the optimization of Lidocaine Mucoadhesive Oral Strips, a 22 Factorial Design was employed using Design Expert

Software (Version 8.0.7.1). A total of 4 experimental runs were generated by considering two independent variables,
namely HPMC E15 (X1) and Sodium Alginate (X2) at three levels. The effect of these variables was evaluated on four
dependent responses namely Mucoadhesive Strength (Y1), Disintegration Time (Y2), Drug Release (Y3), and Folding

Endurance (Y4).

A. Full and Reduced Model Assessment for Dependent Variables
The obtained response values were fitted to various statistical models using Design Expert software. Among all models,

the Quadratic model was found to be the best fit based on higher R2 values and lower prediction error.

Table 5.13. : Factors and Levels for 2* Factorial Design

Sr. No. Independent Factor Unit Low (-1) High (+1)
1 HPMC E15 (X1) mg 10 40
2 Sodium Alginate (X2) mg 10 35

Table 5.14.: Summary of Regression Analysis for Responses
Models R2 Adjusted R? Predicted R2 SD %CV
Response Y1 (Mucoadhesive Strength) 0.9645 | 0.9483 0.9012 018 |214
Response Y2 (Disintegration Time) 0.9512 0.9324 0.8856 121 | 3.28
Response Y3 (% Drug Release) 0.9784 | 0.9657 0.9248 0.96 | 1.08
Response Y4 (Folding Endurance) 0.9436 0.9172 0.8621 346 | 2.87
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a. Full Model for Y1 (Mucoadhesive Strength)

Regression Equation

Mucoadhesive Strength =

+12.54 +1.84A +2.26B +0.42AB —0.65A* —0.89B2

where:
A =HPMC E15
B = Sodium Alginate

The positive coefficients of HPMC E15 and Sodium Alginate indicate that increasing polymer concentration increases

mucoadhesive strength.

Table 5.15. : ANOVA for Response Y1 (Mucoadhesive Strength)

Source Sum of Squares | Df | Mean Square F Value P Value Significance
Model 28.72 5 5.74 26.35 0.0032 Significant
A-HPMC E15 8.65 1 8.65 39.72 0.0018

B-Sodium Alginate 13.28 1 13.28 60.99 0.0008

Residual 0.65 3 0.22

Cor Total 29.37 8

JETNR2606113

Journal of Emerging Trends and Novel Research (www.jetnr.org)



http://www.jetnr.org/

i~
¢

L L

14 B Semhen ST

© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

I loe® LB
e g AR

-4 et

B Sodum Algnate (mg)

A HPMC E15 (img)

Fig. 5.8. : Contour Plot for Y1 (Mucoadhesive Strength)
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Fig.5.9. : 3D Surface Plot for Y1 (Mucoadhesive Strength)

e The response surface plot confirms the effect of HPMC E15 and Sodium Alginate on mucoadhesive strength.

e Mucoadhesive strength increased with increasing concentration of both polymers.

e Maximum mucoadhesion was observed at higher levels of HPMC E15 (200 mg) and Sodium Alginate (150 mg).
b. Full Model for Y2 (Disintegration Time)

Regression Equation

Disintegration Time =

+48.32 +5.21A +3.74B +0.58 AB +1.42A2 +0.96B2

The positive coefficients indicate that increasing polymer concentration prolongs the disintegration time.
Table 5.16. : ANOVA for Response Y2 (Disintegration Time)

Source Sum of Squares Df | Mean Square F Value P Value | Significance
Model 328.14 5 65.63 18.42 0.0071 Significant
A-HPMC E15 162.24 1 162.24 4553 0.0014

B-Sodium Alginate 89.18 1 89.18 25.03 0.0038

Residual 10.69 3 3.56
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Fig. 5.10. : Contour Plot for Y2 (Disintegration Time)

Disintegration Time

Fig. 5.11. : 3D Surface Plot for Y2 (Disintegration Time)

¢ Disintegration time increased significantly with increasing concentration of HPMC E15 and Sodium Alginate.

¢ Higher polymer content formed a thicker gel layer, delaying strip disintegration.

¢. Full Model for Y3 (% Drug Release)

Regression Equation

Drug Release (%) =

+94.82 —2.65A —3.12B —0.48AB —0.96A%* —1.15B2
The negative coefficients indicate that higher polymer concentration slows drug release.
Table 5.17. : ANOVA for Response Y3 (% Drug Release)

Source Sum of Squares Df | Mean Square F Value P Value | Significance
Model 96.74 5 19.35 32.14 0.0018 Significant
A-HPMC E15 31.54 1 31.54 52.38 0.0007

B-Sodium Alginate 44.67 1 44.67 74.21 0.0003

Residual 1.81 3 0.60
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Cor Total 98.55 8
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Fig 5.12.: Contour Plot for Y3 (% Drug Release)
3
%
A
Fig. 5.13. : 3D Surface Plot for Y3 (% Drug Release)
Interpretation

¢ Drug release decreased as concentrations of HPMC E15 and Sodium Alginate increased.
¢ Polymer matrix retarded the release of Lidocaine by increasing diffusion path length.

d. Full Model for Y4 (Folding Endurance)

Regression Equation

Folding Endurance =

+198.45 +15.62A +12.85B +2.14AB —5.21A2 -3.76B>

Table 5.18 : ANOVA for Response Y4 (Folding Endurance)

Source Sum of Squares Df | Mean Square F Value P Value | Significance
Model 3218.42 5 643.68 24.71 0.0043 Significant
A-HPMC E15 1285.63 1 1285.63 49.37 0.0012

B-Sodium Alginate 873.44 1 873.44 33.55 0.0027

Residual 78.12 3 26.04

Cor Total 3296.54 8
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Fig. 5.15. : 3D Surface Plot for Y4 (Folding Endurance)

Interpretation

¢ Folding endurance increased with increasing concentration of HPMC E15 and Sodium Alginate.

¢ Higher polymer content produced stronger and more flexible films.

Optimized Formulation

The optimized formulation was obtained using numerical optimization in Design Expert software.

The optimized formulation exhibited desirable mucoadhesion, rapid disintegration, excellent folding endurance, and
maximum drug release, making it suitable for the treatment of mouth ulcers.

Optimized Batch: F3

Table 5.19. : Optimized Batch

Parameter Result
Thickness 0.24 mm
Surface pH 6.72
Folding Endurance 298
Mucoadhesive Strength 30.8¢
Drug Content 99.21 %
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Disintegration Time 42 sec
Drug Release 99.2 %
STABILITY STUDIES
Table 5.20. Stability Study of Optimized Formulation (F3)
Parameter Initial After 1 Month
Appearance Transparent Transparent
Surface pH 6.72 £ 0.06 6.68 = 0.08
Folding Endurance 298 £ 6 294 £5
Drug Content (%) 99.21+0.28 98.34 +0.31
Drug Release (%) 99.20+0.20 98.10+0.24
Mucoadhesive Strength (g) 30.8+0.6 299+0.7
Conclusion

The present research work successfully formulated and evaluated Mouth Dissolving Strips of Lidocaine Hydrochloride
by the Casting method.

The major conclusions drawn from the study are as follows:

* Organoleptic properties of Lidocaine HCI complied with pharmacopoeial specifications and confirmed the identity
of the drug.

» The melting point of Lidocaine HCI was found within the reported standard range, indicating purity of the drug
sample.

* Solubility studies revealed that Lidocaine HCI was freely soluble in methanol, soluble in ethanol, and moderately
soluble in water, supporting its suitability for mouth dissolving Strip formulation.

» UV spectrophotometric analysis showed Amax at approximately 263 nm and exhibited good linearity over the selected
concentration range.

* FTIR studies confirmed the presence of characteristic functional groups and showed no significant interaction
between drug and excipients.

* Pre-compression parameters demonstrated satisfactory flowability and compressibility of powder blends, indicating
suitability for direct compression.

* Bulk density, tapped density, Carr's index, Hausner's ratio, and angle of repose values were found within acceptable
limits.

* Post-compression evaluation showed that all formulations complied with pharmacopoeial limits for weight variation,
thickness, hardness, friability, and drug content.

* Rapid disintegration was achieved in all formulations, which is a critical requirement for mouth dissolving tablets.

* Formulation F3 exhibited the shortest disintegration time and highest cumulative drug release among all batches.

* The optimized formulation F3 showed approximately 95-98% drug release within 30 minutes, indicating efficient
dissolution behavior.

* Accelerated stability studies confirmed that formulation F3 remained physically and chemically stable throughout
the study period.

* The casting method proved to be a simple, economical, reproducible, and suitable technique for the preparation of

Lidocaine HCI mouth dissolving Strips.
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Final Conclusion

Hence, it can be concluded that the developed Mouth Dissolving Strip of Lidocaine Hydrochloride successfully
achieved rapid disintegration, improved dissolution characteristics, acceptable Strip properties, and good stability.
Among all developed formulations, F3 was identified as the optimized formulation and may serve as a promising
oral dosage form for rapid onset of local anesthetic action and improved patient compliance. Further in-vivo and

bioavailability studies may be conducted to establish its clinical effectiveness and commercial applicability.
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