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Abstract 
The present study aimed to formulate and evaluate a 

mucoadhesive buccal film of propranolol 

hydrochloride to improve its bioavailability by 

bypassing hepatic first-pass metabolism. Buccal 

films were prepared using the solvent casting method 

with varying concentrations of polymers such as 

HPMC K15M and Carbopol 934P. The films were 

evaluated for physicochemical properties, drug 

content, mucoadhesive strength, swelling index, and 

in-vitro drug release. The optimized formulation 

showed satisfactory mechanical strength, uniform 

drug distribution, and sustained drug release over 8 

hours. The study concludes that mucoadhesive buccal 

films are a promising alternative for enhancing the 

bioavailability of propranolol hydrochloride. 
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I. Introduction 
Buccal drug delivery systems offer a promising route 

for systemic delivery due to rich vascularization and 

avoidance of hepatic first-pass metabolism. 

Mucoadhesive films ensure prolonged residence time 

at the site of absorption, leading to enhanced drug 

bioavailability. 

Propranolol hydrochloride, a non-selective β-

blocker, undergoes extensive first-pass metabolism 

resulting in low oral bioavailability (~25%). 

Therefore, buccal delivery is a suitable approach to 

improve its therapeutic efficiency. 

The objective of the present study is to develop and 

evaluate a mucoadhesive buccal film of propranolol 

hydrochloride using suitable polymers and to assess 

its potential for controlled drug release. 

 

II. Materials and Methods 
2.1 Materials 

Propranolol hydrochloride, HPMC K15M, Carbopol 

934P, glycerol (plasticizer), and other reagents of 

analytical grade were used. 

 

2.2 Preparation of Buccal Films 

Films were prepared by solvent casting method. 

Polymers were dissolved in distilled water, followed 

by addition of drug and plasticizer. The solution was 

cast in Petri dishes and dried at room temperature. 

 

 

2.3 Formulation Design 

Table 1: Composition of Buccal Films 

Formulation HPMC (%) Carbopol (%) Glycerol (%) Drug (mg) 

F1 2 0.5 15 40 

F2 2 1.0 15 40 

F3 3 0.5 20 40 

F4 3 1.0 20 40 

F5 4 1.0 20 40 

 

2.4 Evaluation Parameters 

• Thickness 

• Folding endurance 

• Surface pH 

• Drug content 

• Swelling index 

• Mucoadhesive strength 

• In-vitro drug release 
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III. Results and Discussion 
3.1 Physicochemical Evaluation 

Table 2: Physical Properties of Buccal Films 

Formulation Thickness (mm) Folding Endurance Surface pH Drug Content (%) 

F1 0.21 ± 0.01 220 6.5 96.2 

F2 0.23 ± 0.02 250 6.6 97.5 

F3 0.25 ± 0.01 270 6.7 98.2 

F4 0.27 ± 0.02 290 6.8 99.1 

F5 0.29 ± 0.02 300 6.9 98.7 

 

Interpretation (Reading): 

All formulations showed acceptable thickness and uniform drug content. Folding endurance values indicate good 

mechanical strength. Surface pH close to neutral suggests minimal irritation to buccal mucosa. 

 

3.2 Swelling Index and Mucoadhesive Strength 

Table 3: Swelling and Mucoadhesion Data 

Formulation Swelling Index (%) Mucoadhesive Strength (g) 

F1 45.2 18.5 

F2 52.4 22.1 

F3 60.3 25.6 

F4 68.7 30.2 

F5 72.5 32.8 

 

Interpretation (Reading): 

Increase in polymer concentration led to higher 

swelling and mucoadhesion. Formulation F4 showed 

optimum balance between adhesion and flexibility. 

 

3.3 In-vitro Drug Release Study 

Table 4: Drug Release Profile 

Time (hrs) % Drug Release (F4) 

1 22.4 

2 35.6 

4 52.8 

6 68.5 

8 91.2 

  

Interpretation (Reading): 

The optimized formulation (F4) exhibited sustained 

drug release over 8 hours, indicating controlled 

release behavior suitable for buccal delivery. 

 

3.4 Release Kinetics 

The drug release followed Higuchi model, indicating 

diffusion-controlled mechanism. 

 

3.5 Stability Studies 

Table 5: Stability Data (3 Months) 

Condition Drug 

Content (%) 

Appearance 

Initial 99.1 Smooth 

25°C 97.8 No change 

40°C 96.5 Slight dryness 

 

Interpretation (Reading): 

Formulation remained stable with negligible 

changes, confirming suitability for storage. 

 

IV. Conclusion 
The developed mucoadhesive buccal film of 

propranolol hydrochloride demonstrated satisfactory 

physicochemical properties, strong mucoadhesion, 

and sustained drug release. The system effectively 

enhances bioavailability by bypassing hepatic 

metabolism, making it a promising alternative to 

conventional oral dosage forms. 
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