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The aim of the study was to formulate and evaluate Losartan potassium buccal films, an angiotensin receptor 

blocker and is used to treat hypertension. Losartan potassium is having less bioavailability (33%), so the 

buccal films are expected to increase the bioavailability by avoiding hepatic metabolism. Ten formulations of 

buccal films were prepared by solvent casting method using HPMC K15 M as the main film-forming polymer 

in various proportions with various co-polymers such as Eudragit RL. 100, Carbopol 940, Ethyl cellulose. 

Physicochemical characteristics,in vitro buccal permeation, in vitro release study and residence time were 

evaluated. In vitro studies revealed that the release rate of Losartan potassium was higher for films 

containing HPMC K15 M and Eudragit RL100 in 3:1 ratio. The result of stability study indicated that no 

significant changes have occurredduring the period of study. 
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Introduction 

Buccal drug delivery is an important route of drug 

administration and it is one of the novel drug delivery systems. 

The buccal mucosa is relatively permeable and provides 

affluent blood supply and permits a prolonged retention of a 

dosage form, especially with the use of mucoadhesive polymers 

without much interference in processes such as mastication 

unlike the sublingual route.Administration of the drug via the 

mucosal layer is a novel technique that delivers treatment 

more effective and safe, for both typical and systemic diseases 

[1], 

Buccal drug delivery is also a safer mode of drug delivery and 

can be able to remove in case of toxicity and adverse effect. 

Buccal mucosa has an excellent accessibility, which leads to 

direct access to systemic circulation through the internal 

jugular vein bypasses the drugs from hepatic first pass 

metabolism. The administration of drugs through buccal route 

provides a direct entry of drug molecule into the systemic 

circulation via avoiding the first pass metabolism. Buccal film is 

defined as the dosage form which dissolves into the buccal 

mucosa or mouth and releases the medicament to provide local 

or systemic drug delivery and employs a water dissolving 

polymer (hydrocolloid bio adhesive polymer). These polymers 

allow the dosage form to adhere, hydrate and dissolve into the 

mouth. Thin film strips are typically designedfor oral 

administration, with the user placing the strip on or under the 

tongue. As the strip dissolves, the drug can enter the blood 

stream enterically, or sublingually [2] 

Material and Methods 

Preformulation studies were conducted by evaluating 

physicochemical parameters. Tests for the identification of 

pure drugs and  Compatibility studies of drug with excipients 

using FTIR spectroscopy were also carried out. 

Development of Buccal Film of Losartanpotassium 

 Preparation of Buccal Films of Losartan Potassium 

The buccal films of Losartan potassium were prepared by 

solvent casting method with HPMC alone and in combination 

with different copolymers namely Eudragit RL 100, Carbopol 

940 and Ethyl cellulose with propylene glycol as plasticizer. 

Small films of 2cm diameter containing 25mg of drug were 

prepared. First the film forming polymer was dissolved in 

solvent ethanol. To this required quantity of drug was added. 

Finally, 1ml of propylene glycol was added as plasticizer and 

was mixed for about 30 min by using a magnetic stirrer. This 

solution was transferred into petridish slowly drop by drop in  

 

This article is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.   

Copyright © 2023 Author[s] retain the copyright of this article. 

 Research Article 
             J. innov.appl. pharm. Sci, 8[3-S] 2023, 75-80 

http://www.saap.org.in/
https://doi.org/10.37022/jiaps.v8i3-S.528


Ashinaa Benedict et al., J. innov. appl. pharm. Sci, 8[3-S] 2023, 75-80 

Journal of Innovations in Applied Pharmaceutical Sciences                                                                                                  76 

 

order to get uniform spread of the solution and is kept for 

24hrs at room temperature for drying. After drying these films 

were removed from the petridish and cut into definite shapes 

and are packed in butter paper and wrapped with aluminium 

foil and stored in desiccator until used for further study. 

Table No.1: Formula Used For Development Of losartan 

Potassium Buccal Films 

 

Characterization of the films 

Formulated films were subjected to the preliminary evaluation 

tests.  

Physicochemical characteristics 

Physical appearance: 

All the films were visually inspected for color, clarity, flexibility, 

and smoothness. 

Film thickness 

The thickness of film is measured by micrometer screw gauge. 

The thickness was evaluated at five different locations (four 

corners and one at center) and it essential to ascertain 

uniformity in the thickness of film since it is directly related to 

accuracy of dose distribution in the film. 

Weight uniformity 

For the mass uniformity, six films from each formulation were 

taken and weighed individually on electronic balance. The 

average weight was calculated. 

Folding endurance 

Folding endurance gives the brittleness of a film. It is measured 

by manually repeated folding of film at some place till it breaks. 

The number of times the film is folded without breaking is the 

folding endurance value. 

 

 

Surface pH 

Surface pH of the film can be determined by allowing three 

films of each formulation to swell for two hours on an agar 

plate surface. A pH paper was placed on the surface of the 

swollen film and a mean was calculated. 

 Drug content uniformity 

Three films of each formulation were taken in separate 100ml 

volumetric flask; 100ml of pH 6.8 phosphate buffer was added 

and stirred continuously for 24 h. The solutions were filtered, 

diluted suitably and analyzed using UV spectrophotometer. 

Swelling index 

Three films of each formulation were weighed individually and 

allowed the sample to swell by placing it on the surface of an 

agar plate kept in an incubator at 370C .An increase in the 

weight of the film was noted at 1h intervals up to 5h .The 

percentage swelling, %S was calculated using the following 

equation  

Percentage swelling (%S) = [(Xt-X0)/X0] ×100 

Xt=the weight of the swollen film after time t, 

Xo =the initial film weight at zero time. 

In-vitro release study 

Dissolution studies were carried out in a USP dissolution 

apparatus using 900ml of dissolution medium at 37± 0.5°C, and 

a rotation speed of 50 rpm was used. An aliquot of sample was 

periodically withdrawn and replaced with fresh medium. The 

samples were filtered through whatman filter paper and 

analyzed spectrophotometrically. 

Drug release kinetic studies 

The drug release kinetic studies were done by various 

mathematical models. The model that gives high 'r' value is 

considered as the best fit of the release data. The release 

constant was calculated from the slope of the appropriate 

plots, and the regression coefficient (r2) was determined. 

Kinetic Data Analysis: Drug release models 

Mathematical models: 

Zero order release kinetics 

Zero order release kinetics refers to the process of constant 

drug release from a delivery device. In its simplest form, zero 

order release can be represented as 

Q = Qo+Kot 

Where Q is the amount of drug released or dissolved (assuming 

that release occurs rapidly after the drug dissolves), Qo is the 

initial amount of drug in solution (it is usually zero), and Ko is 

the zero order release constant. 

The plot made: cumulative% drug release vs. time (zero order 

kinetic model). 

First order release kinetics 

The release the drug is proportional to the amount of drug 

remaining in its interior, in such a way that the amounts of 

drug released by unit time diminish. 

Log C = Log Co-k/2.303 

Where, CO is the initial concentration of drug and K is first 

order constant. 

 The plot made: log cumulative of % drug remaining vs. time 

(first order model). 

Higuchi Model 

Higuchi was the first to describe the release of a drug from an 

insoluble matrix as the square root of a time-dependent 

process based on Fickian diffusion. 
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Qt-kH(t) 0.5 

Where, Qt is the amount of drug released in time t, and kH is 

the release rate constant for the Higuchi model. The linearity of 

the plots can be checked by carrying out linear regression 

analysis and determination of regression coefficient of the plot. 

The plot made: cumulative % drug release vs. square root of 

time (Higuchi model). 

Determination of Diffusion exponent 

Korsmeyer et al (1983) derived a simple relationship which 

described drug release from a polymeric system, to find out the 

mechanism of drug release. 

Mt/M∞= Ktn 

Where Mt/M∞, is fraction of drug released at time t, k is the 

rate constant and n is the release exponent. 

 The plot made: log cumulative % drug release vs. log time 

Values of the exponent n are found that would indicate a 

diffusion controlled drug release mechanism 

Table No.2: Interpretation of Diffusional Release Mechanisms 

from Formulations 

Release exponent 

(n) 
Drug transport mechanism 

0.5 Fickian diffusion 

0.5<n<0.89 Non – fickian transport 

0.89 Case Ⅱ transport 

Higher than 0.89 Super case Ⅱ transport 

Table No.3: Mathematical Models Used To Describe Drug 

Release Kinetics from Various Matrices 

Kinetic 

model 

Mathematical 

relation 

Systems that follow the 

model 

Zero 

order 

Release 

independent of 

drug 

concentration 

Osmoticsystems,transdermal 

systems 

First 

order 

Release 

proportional to 

the amount of 

drug remaining 

Water soluble drugs in 

porous matrix 

Higuchi 

Release 

proportional to 

square root of 

time 

Diffusion matrix 

formulations 

 In-vitro residence time 

The in vitro residence time was determined using IP 

disintegration apparatus maintained at a temperature of 37±2° 

C using 900ml of the disintegration medium. The portion of 

porcine mucosa, each of 2cm length, were glued to the surface 

of a glass slab, which is then vertically attached to the 

apparatus and allowed to move up and down. The films of each 

formulation were hydrated on one surface and upon contact 

with the mucosal membrane, the film was entirely dipped in 

the buffer solution. The time required for complete detachment 

of the film from the mucosal surface was recorded. 

In-vitro buccal permeation study 

Porcine buccal mucosa obtained from a local slaughter house 

has been used within 2h of slaughter. The film was attached  

 

 

with the mucosa and the compartments were clamped 

together. The donor compartment was filled with 1 ml of 

phosphate buffer (pH 6.8) and the receptor compartment of 20 

ml capacity was filled with phosphate buffer (pH 7.4). One ml 

of the sample was withdrawn at 1-hour interval for a period of 

6 hours and analyzed. The experiments were performed in 

triplicate. 

Stability studies 

Films were stored at different temperatures like 27±2° C, 5-8± 

2°C, 40±2°C for a period of30 days, and the drug content was 

estimated at anintervals of 10 days. [30] 

Results and Discussion  

Preformulation Studies  

Table no.4 organoleptic properties 

Solubility study  

Solubility studies shown that Losartan potassium was freely 

soluble in water and methanol, soluble in isopropyl alcohol , 

slightly soluble in acetonitrile and methyl ethyl ketone 

,insoluble in chloroform . 

Identification of pure drug 

Melting point determination  

It was found to be 183-185OC in accordance with the reference 

standard of 184oC 

FTIR spectra of the drug 

The Fourier transform infrared spectroscopy studies were 

carried out for pure drug (Losartan potassium). Drug exhibited 

characteristic peaks at 1259, 1460, 2669, 2856, and 2925 cm-1. 

It was found in accordance with the reference standard (IP 

2007). 

 
Fig.no.1: FTIR Spectrum of Losartan Potassium 

Determination of λmax 

The λmax of the drug was found to be 218 nm .The wavelength 

of the maximum absorption was noted and UV spectrum was 

recorded. 

 

 

Character Property of the drug 

Color White to off-white 

Odor Odorless 

Taste Tasteless 

Texture Crystalline powder 
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Compatibility studies of drug with excipients using FTIR 

spectroscopy. 

The Fourier transform infrared spectroscopy studies were 

carried out for Losartan potassium- polymer physical mixtures. 

There were no changes in themajor peaks of Losartan 

potassium in the presence of various polymers .This revealed 

thatthe drug and the polymers are compatible with each other. 

Fig.no.2: FTIR Spectrum of losartan potassium +HPMC K15 

M 

Development of Buccal films of Losartan Potassium  

Preparation of buccal films of Losartan Potassium 

Ten formulations of buccal films were prepared using different 

polymers in different proportions as per table 

no.1.Formulation F4 showed extensive tackiness and hence 

was excluded from further studies. This may be possibly due to 

the low concentration of HPMC K 15M-Eudragit RL 100 

polymer mixture. All other films obtained were of good quality. 

Evaluation 

Physicochemical characteristics 

Physical Appearance 

All polymer combinations used for fabrication of buccal films 

showed good film forming properties and reproducibility. The 

fabricated films were thin, flexible, elastic and smooth. 

Film thickness  

The thickness of each film was determined; it was an average 

of 0.20±0.26 mm and indicated that there was no much 

difference in thickness within the formulations. 

Weight uniformity  

The weight of films ranges from 0.15 mg to0.19 mg. 

Folding endurance  

The films has values >200 and indicated that all formulations 

have ideal film characteristics.  

Surface pH  

All the formulation were found to have pH between 6 to 7 and 

reveals that it may not cause any irritation to buccal mucosa 

since value is almost equal to the buccal pH. 

Drug content uniformity  

The average percentage drug content in various films ranged 

from 81.2% to 90.8%and observed that there was no  

significant difference in the drug content between the samples 

taken from the same formulation. 

 

 

 

 

Swelling index  

The average swelling index was found to be 92%. Results 

showed that all formulations showed good swelling properties, 

and found that when the concentration of polymer increases, 

the swelling of films also increases 

In vitro drug release  

The release of Losartan Potassium from the buccal films varied 

according to the type and concentration of polymer. 

 
Time (min) 

Fig.no.3:%Cumulative drug release of F2 formulation 

Drug release kinetic studies 

The results obtained from in vitro release studies were plotted 

in different kinetic models. Regression coefficient (R²) values 

of different kinetic models are shown in figure 6, 7 and 8. The 

criteria for selecting the most appropriate model was on the 

basis of goodness of best fit. 

 
Time (min) 

Fig.no.4: Zero order plot for F2 

 
Time (min) 

Fig.no.5: First order plot for F2 
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The release kinetics data indicates that F2 follows zero order 

kinetics as the correlation value is higher in case of zero order 

equation.   

 
Square root of time 

Fig.no.6: Higuchi plot for F2 

 
Time (min) 

Fig.no.7: Hixson Crowell model for F2 

The R² value of Higuchi model is found to be higher than 

Hixson Crowell model, shows that the mechanism of drug 

release was diffusion controlled 

 
Time (min) 

Fig.no.8: Korsmeyer-Peppas model for F2 

 

The value of diffusion exponent (n) for F2 was found to be 

0.4713 which is greater than 0.45 indicating that the drug 

release was non-fickian mediated. 

In vitro residence time 

In vitro residence time was determined. Time required for the 

complete erosion or detachment of buccal films from the 

mucosa was found satisfactory. The in vitro residence time was 

found to be in the range of 3.20 to 4.10 h. 

 

In vitro buccal permeation study 

Formulation F2 has showed maximum release (93%) 

compared to all other formulations. 

 
Time (min) 

Fig.no.8 cumulative release of formulation F2 

 

 
Fig.no.9 Best formulation F2 selected 

Stability studies 

The selected formulations were subjected to stability testing. 

Changes in the appearance, surface pH, folding endurance, and 

drug content of the stored films were investigated for a period 

of 1 month and there was no deviation from the original value. 

Conclusion  

The results of the study confirm the benefits of using Losartan 

potassium in the form of buccal films prepared by using HPMC 

K15 M as the main film-forming polymer and Carbopol 940, 

Eudragit RL 100, Ethyl cellulose as the copolymers in 

optimized concentration for giving immediate relief for 

hypertensive patients. 

Acknowledgement 

Not declared 

Funding 

No 

 

Conflict of interest 

No Conflict of interest 

Ethical approval and Inform Consent 

Not Required 

 

 

%

C

R 
%

CR 

%

CR 

Lo

g 

%

C

R 



Ashinaa Benedict et al., J. innov. appl. pharm. Sci, 8[3-S] 2023, 75-80 

Journal of Innovations in Applied Pharmaceutical Sciences                                                                                                  80 

 

References 

1. Sravanthi R.R, Rajalakshmi. R, Krishna Moorthy S.B, 

Rupangada. V, Ramya Sudha. E. Mucoadhesive Buccal 

Films: An Innovative Drug Delivery System. Int J Pharm 

Tech Res. 2014; 6(5):1665-1678. 

2. Shubham Verma, Nitin Kumar, Pramod Kumar Sharma. 

Buccal Film: An Advance Technology for Oral Drug 

Delivery. Adv Bio Res. 2014; 8(6):260- 267. 

3. Umesh. D. Shivhare, Parag. D. Bodkhe, Kishor P. Bhusari, 

Vijay B. Mathur. Formulation and Evaluation of 

Buccoadhesive Film of Losartan Potassium. Sch Res Libr 

Der Pharm Lett. 2010; 2(5):251-260. 

4. Nishan N. Bobade, Sandeep C. Atram, Vikrant P. 

Wankhade, Dr. S. D. Pande, Dr. K.K. Tapar. A Review on 

Buccal Drug Delivery System. Int J PharmPharmac. Sci Res. 

2013; 3(1):35-40. 

5. Izhar Ahmed Syed, S. Krishna. Buccal Films Drug Delivery 

Device: A Review. Asian J Pharm Edu Res. 2013; 2(3):1-30. 

6. Dipika Parmar, Dr. Upendra Patel, Bhavin Bhimani, Aditi 

Tripathi, Dhiren Daslaniya, Ghanshyam Patel. Orally Fast 

Dissolving Films as Dominant Dosage Form for Quick 

Release. Int J Pharm Res Bio Sci. 2012; 1(3):27-41. 

7. Y. Indira Muzib, K. Srujana Kumari. Mucoadhesive Buccal 

Films of Glibenclamide: Development and Evaluation. Int J 

Pharm Inves. 2011; 1(1):42-49. 

8. Prashant Deore, Rajveer Bhaskar, Monika Ola, Prakash 

Patil. Formulation and Evaluation of Nicotine Buccal Film. 

Int J Res Pharm Nano Sci. 2016; 5(6):39- 44. 

9. Dipak Rajaram Malpure, Sharada Laxman Deore. 

Development and Characterization of Buccal Film of 

Candesartan. Pharm Methods. 2016; 7(2):75-88. 

10. S. Sarojini, P. Ravikumar, S. Saranya, A. Dhivya, K. 

Manimaran, B. Jayanthi, M. Komala. Formulation 

Development of Olmesartan Medoxomil Mucoadhesive 

Buccal Film. Asian J pharm. 2016; 10(4):51-57. 

11. Ajitha K Cheriyan, Sr. Daisy P. A, Noby Thomas, Praveen 

Raj, Liji Jacob, Boby Johns George, Sr. Betty Carla. 

Formulation and Evaluation of Cefpodoxime Proxetil 

Buccal Film. Int J Pharm Chem Analysis. 2015; 2(1):1- 13. 

12. Ashish Gorle, Prafulla Patil, Rajveer Bhaskar, Monika Ola. 

Development and Evaluation of Buccal Film Containing 

Antihypertensive agent. Pharm Innov J. 2015: 4(1):53-60. 

13. Ann Rose Augusthy, Vipin K. V, Sarath Chandran C, 

Thushara M.V, Shahin Muhammed T.K. Formulation and 

Evaluation of Mucoadhesive Buccal Film of Lisinopril. 

RRJPNT, 2014; 2(1):45-51. 

14. K. R. Jadhave, A. Y. Pawar, A. S. Nile, Formulation and 

Evaluation of Buccal Film of Glimepiride. Int J Pharm Sci. 

2014; 5(3):278-292. 

15. Dr. Anna Balaji, B. Krishnaveni, Vishnuvardhan Goud. 

Formulation and Evaluation of Mucoadhesive Buccal Films 

of Atorvastatin Using Natural Protein. Int J Pharm 

Pharmac. Sci. 2014; 6(2):332-337. 

16. Kalyani Prakasam, Rama Bukka. Evaluation of Cellulose 

Polymers for Buccal Film Formulation of Rasagiline. Asian 

J Pharm Clin Res. 2014: 7(3):83-88 

17. Nagaveni Somepalli, Chandra Sekhar Moru, Dinesh Babu 

Gottipati, Vamshi Krishna Voruganti. Formulation and 

Evaluation of Buccal Films of 

 

 

Salbutamol Sulphate. Mintage J Pharm Med Sci. 2013; 

2(3):37-40. 

18. Dr. L. K. Omaray. Formulation and Characterization of 

Bioadhesive Buccal Drug Delivery System of Testosterone. 

CTTS. 2013; 2(4):354-358. 

19. Magdaline Tarai, Jaya Gopal Meher, Ansuman Patnaik, Dr. 

Paresh Mishra, Dr. H. Lalhlenmawia. Novel, Buccao-

compatible Simvastatin Buccal Film: An Integrative Study 

of the Effect of Formulation Variables. J Sci Innov Res. 

2013; 2(5):903-913, 

20. P. Sandhya, Nazera Tazyeen, M. Sunitha, M. Sirisha, R. 

Sunil. Formulation and Evaluation of Buccal Films of 

Ketorolac Tromethamine. JGTPS. 2013; 4(3):1184-1192. 

21. M. Komala, P. Shanmugapandiyan, N. Shalini, K. Hima 

Bindu, K. P Sampath Kumar, Debjit Bhowmik. Design and 

In vitro Evaluation of Buccal Film of Terfinadine. Pharm 

Innov. 2012; 1(7):73-77. 

22. J. Ravi Kumar Reddy, Y. Indira Muzib, K. P. R. Chowdary. 

Formulation and Evaluation of Mucoadhesive Buccal Films 

of Amiloride Hydrochloride. 2012; 3(3):828-835. 

23. Doshi Abha, Koliyote Sheeja, Joshi Bhagyashri. Design and 

Evaluation of Buccal Film of Diclofenac Sodium. IJPBS. 

2011; 1(1):17-30. 

24. Mishra, A, Ramteke .S. Formulation and Evaluation of 

Mucoadhesive Buccal Film of Flurbiprofen. Int J Pharm 

Tech Res. 2011; 3(3):1825-1830. 

25. Bazigha K. Abdul Rasool, Saced A. Khan. In vitro Evaluation 

of Miconazole Mucoadhesive Buccal Films. IJAP. 2010; 

2(4):23-26. 

26. A. Semaltey, Mona Semaltey, U. Nautiyal. Formulation and 

Evaluation of Mucoadhesive Buccal Films of Enalapril 

Maleate. Indian J Pharm Sci. 2010;72(5):571-575. 

27. M. Alagusundaram, B. Chengaiah, S. Ramkanth, S. Angala 

Parameswari, C. Madhu Sudhana Chetty, D. 

Dhachinamoorthi. Formulation and Evaluation of 

Mucoadhesive Buccal Films of Ranitidine. IJPRIF. 2009; 

1(3):557-563. 

28. R. Khanna, S. P. Agarwal, Alka Ahuja. Praparation and 

Evaluation of Mucoadhesive Buccal Films of Clotrimazole 

for Oral Candida Infections. Indian J Pharm Sci. 1997; 

59(6):299-305. 

29. Raymond C Rowe, Paul J Sheskey, Marian E Quinn. 

Handbook of Pharmaceutical Excipients. London: 

Pharmaceutical Press; 2009. 

30. Sakellariou P, Rowe RC. Interations in Cellulose Derivative 

Films for Oral Drug Delivery. Prog Polym Sci.1995; 

20(1):889-942. 

31. Parth S. Patel, Ashish M. Parmar, Nilang S. Doshi, Hardik V. 

Patel, Raxit R. Patel, Chetan Nayee. Buccal Drug Delivery 

System: A Review. Int J Drug Dev & Res. 2013; 5(3):35-48. 

32. Dipak Malpure Rajaram, Sharada Deore Laxman. Buccal 

Mucoadhesive Films: A Review. Sys Rev Pharm. 2017; 

8(1):31-38. 

33. Amir H. Shojaei. Buccal Mucosa as a Route for Systemic 

Drug Delivery: A Review. J Pharm Pharmaceut Sci. 1998; 

1(1):15-30. 

 


