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ABSTRACT  

The main aim of the present work was to formulate fast 

dissolving oral films of paliperidone. Paliperidone is a second-

generation antipsychotic drug that is used for the treatment of 

schizophrenia and has low aqueous solubility and 

bioavailability. This drug also undergoes first-pass metabolism. 

To overcome all these problems fast dissolving oral films were 

prepared which helps to improve the bioavailability of drugs. 

Oral films dissolve fastly along with drugs and mostly all drug 

absorbs through oral mucosa in the systemic circulation. Oral 

films were prepared by the solvent casting method. HPMC, 

PEG 400, and saliva stimulating agents were optimized by 

using central composite 3 factor, 2 level design based on drug 

release, and thickness of films. A total of nineteen batches were 

prepared from which batch containing 50% HPMC, 20% PEG, 

and 6% saliva stimulating agent was found to be best. Oral 

films of the optimized batch were disintegrated within 13 sec 

and show 98.9% drug release. The optimized film was further 

evaluated for drug content, folding endurance, tensile strength, 

and physical appearance. 
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INTRODUCTION 

The oral route of drug administration has wide acceptance of total dosage form due to ease of 

ingestion, pain avoidance, patient compliance. Fast dissolving oral films that 

dissolve/disintegrate in the mouth within a few seconds without the addition of water. 

Therefore they are suitable for both pediatric and geriatric patients. Oral strips and oral films 

which rapidly dissolve under the tongue or buccal cavity could also improve the dissolution 

of the poorly soluble drug. [1,2] 

In the formulation of Mouth dissolving film of paliperidone  HPMC and PEG400  use as 

film-forming polymer and plasticizer respectively and it also play the important role in the 

mouth dissolving film of paliperidone, HPMC and PEG400 are also use for the enhance the 

solubility of the poorly water-soluble drug. And hence it also improves the drug release 

percentage. Citric Acid is used as a stimulating agent and methanol is used as a 

vehicle.[5,8,11] 

Fast dissolving films, a type of oral drug delivery system for the oral delivery of the drug, 

was developed based on the technology of the transdermal patch. This delivery system 

consists of a thin film, which is simply placed on the patient’s tongue or mucosal tissue, 

instantly wet by saliva; then it rapidly disintegrates and dissolves to release the medication 

for oral mucosal absorption.[1,2] 

Paliperidone (PLP) is a second-generation atypical antipsychotic drug indicated for the acute 

and maintenance treatment of schizophrenia in adults. The PLP is practically insoluble in 

water. The low aqueous solubility of the drug decreases the bioavailability of the drug. 

Paliperidone is a primary active metabolite of the antipsychotic drug risperidone. 

Schizophrenia is a disorder that may result in some combination of hallucinations, delusions, 

and extremely disordered thinking. Administration of paliperidone oral films is a preferred 

and convenient route of administration.[3] 
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MATERIALS AND METHOD 

MATERIAL:  

Paliperidone (PLP) powder obtained as a gift sample from Wockhardt Ltd.Hydroxypropyl 

methylcellulose (HPMC E3). Citric acid, Sodium lauryl sulfate (SLS), Polyethylene glycol 

(PEG 400), Methanol ware obtained from the college laboratory. 

METHOD: 

Preparation of mouth dissolving film: 

The mouth dissolving film of Paliperidone (4 mg/film) was prepared by the solvent casting 

method. In which HPMC as film former. PEG 400 as a plasticizer, Saliva Stimulating agent, 

and flavoring and sweetening agent was added.[8,16]  

Method of Preparation:  

First HPMC was weighed and dispersed in solvent i.e water with help of stirrer to form a 

homogenous clear solution. The required quantity of plasticizer (PEG-400) and drug 

(Paliperidone) were added to ethanol stirred for 1 hr. After that, this solution and other 

excipient were added to the polymer solution and properly stirred to get a clear solution. Then 

the solution was degassed in fornicator for 10 min. The bubble-free solution was poured in 

Petri plate and dried it. Film after drying was removed and cut in the desired size. The 

composition of formulation as per the factorial layout as shown in table no 2. [8,16] 

Drug Excipient capability study: 

Fourier Transform Infrared Spectroscopy Study: FTIR Spectrum of API of Paliperidone 

and the other excipient use in the preparation of Paliperidone MDFs was recorded. The 

sample was analyzed by the KBr method using FTIR spectroscopy. About 10 mg of a 

formulation is mix with dried KBr in equal quantity. The mixture with properly mix using 

mortar and pestle. Then powder was scanned over the frequency range. 
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Figure No. 1: FTIR spectrum of PALIPERIDONE 

Table No. 1: Functional group and wavenumber 

Functional group Wavenumber cm-1 

759 C-H Out of plane 

795 CH Blending 

958 C=C Blending 

1232 C-O Stretching 

2935 OH Stretching 

.

 

Figure No. 2: FTIR spectrum of Palperidone, HPMC, and other excipients. 

The above peaks are considered as characteristics peak of Paliperidone. These peaks were not 

affected and prominently observed in IR-spectra of drug and excipients. This demonstrates 

there is no interaction among drug and excipients. 

Formulation of Mouth Dissolving Film of Paliperidone: 

Optimization by Central Composite 32 Factorial Design: A 32 randomize full factorial design 

used in the present study. In this design, 2 factors were evaluated each at 3 levels, and 

experimental trials were performed at all 19 possible combinations, film Thickness and Drug 

release (%DR) in 5 min were selected as the dependent variable. Three independent factors 
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the concentration of Polymer, Plasticizer, and Saliva Stimulating Agent were set two-level; 

each factor coded as -1 and+1, respectively shown in table no 1. 

The actual formulation design of Mouth Dissolving Film Of Palperidone according to full 

factorial design (32) Layout as shown in table no 2. 

Table No. 2: Formulation Factors, Concentration, and Levels 

Factors Polymer Plasticizer Saliva Stimulating Agent 

Concentration (%) 40 50 5 20 3 6 

Levels -1 +1 -1 +1 -1 +1 

Table No. 3: Formulation layout as per the Factorial design 

BATCH NO 
POLYMER (%) 

HPMC 

PLASTICIZER (%) 

PEG 400 

SALIVA STIMULATING 

AGENT (%) SLS 

F1 36.591 12.5 4.5 

F2 40 20 6 

F3 50 5 3 

F4 45 12.5 7.02 

F5 50 20 3 

F6 45 12.5 4.5 

F7 45 12.5 4.5 

F8 45 12.5 4.5 

F9 45 12.5 1.97 

F10 50 5 6 

F11 45 0 4.5 

F12 50 20 6 

F13 45 12.5 4.5 

F14 45 25.1134 4.5 

F15 40 5 3 

F16 45 12.5 4.5 

F17 40 5 6 

F18 40 20 3 

F19 53.409 12.5 4.5 
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Evaluation parameter of mouth dissolving oral film  

Morphological properties: Properties such as homogeneity, color, transparency, and surface 

PALIPERIDONE MDFs were tested usually. All the formulation is stored at room 

temperature. The films were packed in aluminum pouches.[14] 

The thickness of the Film: The thickness of the film was measured by micrometer screw 

gauge with a range of 0-10 mm and revolution 0.001 mm Anvil of the thickness gauge was 

turned and the film was inserted after making the pointer was set to zero. The estimation was 

completed in triplicate.[4,13,12] 

In-vitro disintegration study: There are several official methods available for the 

disintegration test. The required size of the film (2cm Diameter) was the place in a beaker 

containing 10ml distilled water. The disintegration time was noted which was the time when 

the film started to break or disintegrate. All studies were completed in triplicate for each 

batch.[10,14] 

pH Value: The pH value was determined by dissolving film in 10ml distilled water and the 

pH of the obtained solution was measured. All determination was performed in triplicate. 

Film must have a nearly uniform pH value.[18] 

Folding Endurance: Folding endurance of the film is essential to study the elasticity of the 

film during storage and handling. The folding endurance of the film was determined by 

repeated folding one film at the same place till break. These consider revealing good film 

properties. A film (2cm Diameter) was cut evenly and repeatedly folded at the same place 

until it breaks. All determination was performed in triplicate.[9,19,20] 

Percent elongation: At the point when stress is applied to the film test extends and alluded to 

as a strain. Generally, elongation of the film increase as the plasticizer concentration 

increases. The percentage elongation of the film was determined by the following 

formula.[4,15] 

 

Drug Content uniformity: Drug content was determined by dissolving the film containing 

4mg of drug dissolved in 100ml water to get 20µg/ml solutions. An aliquot of 2 ml sample 



www.ijppr.humanjournals.com 

Citation: ASHVIN BHOGE et al. Ijppr.Human, 2020; Vol. 18 (3): 208-220. 214 

was withdrawn and diluted to 10ml with water. Then the solution was filtered through 

Whatman filter paper and analyzed by UV-Spectrophotometer at ʎ max of a drug. Content 

uniformity studies were carried out in triplicate for each batch of the film.[4,15] 

In-vitro Dissolution Studies: Paliperidone Mouth dissolving films drug release studies were 

determined by Franz Diffusion Cell Apparatus having external diameter is 3 cm, internal 

diameter is 2.8cm, the height of diffusion cell apparatus is 8cmand volume is 30ml. The 

receptor compartment maintained at 37ºC was continually stirrer at 100rpm. Sample of 1ml 

was withdrawn at a predetermine time interval over a 30min and replace with an equal 

volume of the dissolution medium equilibrated at the same temperature. The drug 

concentration of the withdrawn sample was determined by UV-Spectrophotometer at 238 nm. 

All studies were carried out in triplicate for each batch of the film sink conditions were 

maintained throughout the study.[21] 

Table No. 4: Evaluation Parameter of MDFs of Paliperidone 

Formulatio

n Batches 

Thickness 

of Film 

(mm) 

pH 

Value 

Percent 

Elongation 

(%) 

Folding 

Endurance 

DRUG 

Content 

(%) 

Disintegration 

Time 

(Sec) 

Drug 

Release 

(%) 

F1 0.16 6.53 2.34 110 90.5 10 60.66 

F2 0.17 6.48 2.54 120 96.8 9 78.3 

F3 0.18 6.95 2.46 110 95.5 11 37.6 

F4 0.18 6.85 1.22 110 95.5 11 68.2 

F5 0.20 6.66 3.44 120 80.3 12 34.00 

F6 0.18 6.55 3.56 125 85.5 12 67.73 

F7 0.18 6.55 3.56 125 85.5 12 67.73 

F8 0.18 6.55 3.56 125 85.5 12 67.73 

F9 0.18 6.34 1.20 120 80.5 12 52.2 

F10 0.19 6.46 1.25 135 80.6 12 68.23 

F11 0.18 6.82 2.34 100 82.5 12 47.2 

F12 0.20 6.83 1.23 135 99.1 13 98.99 

F13 0.18 6.76 1.10 108 90.5 14 67.73 

F14 0.19 6.88 2.24 120 95.5 12 75.56 

F15 0.17 6.46 2.45 125 96.9 11 85.6 

F16 0.18 6.55 3.26 125 97.9 12 67.73 

F17 0.17 6.99 3.13 140 90.0 11 23.22 

F18 0.18 686 1.26 100 97.8 11 75.55 

F19 0.20 6.20 1.25 120 95.5 12 65.23 
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RESULT AND DISCUSSION 

Morphological properties of mouth dissolving film: Mouth dissolving film of Paliperidone 

was observed as color is whitish, transparency is blurred and the surface of the film is plane 

surface. All formulation is stored at room temperature and packed in aluminum pouches 

properly. 

Optimization 

After all evaluation and observational nineteen batches were prepared. According to design 

expert software the batch no F12were optimize it containing 50% HPMC, 20% PEG, and 6% 

saliva stimulating agent was found to be best. Oral films of the optimized batch were 

disintegrated within 13 sec and show 98.9% drug release and it gives effective results. 

Evaluation of optimized batch 

Response 1: Drug release  

The Model F-value of 30.39 implies the model is significant. There is only a 0.01% chance 

that an F-value this large could occur due to noise. 

P-values less than 0.0500 indicate model terms are significant. In this case, B, C, AC, BC are 

significant model terms. 

Drug Release = 1466.05771 – 6.23945 HPMC 0.273129 PEG400 – 117.86262 Citric acid – 

0.059567 HPMC*PEG400 + 2.58750 HPMC*Citricacid + 1.10544 PEG400*Citric acid – 

0.0054405 HPMC2 – 0.034017 PEG4002– 1.05585 Citric acid2 

The equation in terms of actual factors can be used to make predictions about the response for 

given levels of each factor. Here, the levels should be specified in the original units for each 

factor. In this study shows the concentration of polymer and plasticizer i.e HPMC and 

PEG400 increase the drug release is also increases and it showed higher drug release 

percentage.    
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Figure No. 3: Counter plot of effect of concentration of Polymer and plasticizer on Drug 

Release 

 

Figure No. 4: 3D Graph for Effect of Concentration Polymer and Plasticizer on Drug 

Release 

Response 2: Thickness  

The Model F-value of 74.49 implies the model is significant. There is only a 0.01% chance 

that an F-value this large could occur due to noise. 
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P-values less than 0.0500 indicate model terms are significant. In this case, A, B, AB, AC, 

BC, B² are significant model terms. 

Thickness = 0.187880 – 0.000739 HPMC – 0.002300 PEG400 – 0.012847 Citric acid + 

0.000067 HPMC*PEG400 + 0.000333 HPMC*Citric acid – 0.000222 PEG400*Citric acid 

+ 6.24518E – 06 HPMC2+ 0.000034 PEG4002 + 0.000069 Citric acid2 

The equation in terms of actual factors can be used to make predictions about the response for 

given levels of each factor. Here, the levels should be specified in the original units for each 

factor. In these study shows the concentration of polymer and plasticizer i.e HPMC and 

PEG400 is increases the Thickness of film. 

 

Figure No. 5: Counter Plot of Effect of Concentration of Polymer and Plasticizer on 

Thickness of Film 
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Figure No. 6: 3D Graph Effect of Concentration of Polymer and Plasticizer on 

Thickness of Film 

Stability study: 

The stability studies of the optimized batch F12 was carried out at 40±20C  temperature with 

75±5% RH for 3 months and showing data for Thickness, Disintegration time, Drug content, 

Drug release, pH value as shown in table number 5. 

Table No. 5: Result of Stability studies of Optimized Batch F12 

 

 

 

Sr. No. Parameter Initial 1 Month 2 Month 3 Month 

1 Thickness (mm) 0.20 0.20 0.20 0.19 

2 pH Value 6.8 6.8 6.8 6.8 

3 Disintegration time (sec) 13 14 14 14 

4 Drug Content (%) 99.1 99.00 98.7 98.6 

5 Drug Release (%) 98.9 98.7 98.4 97.8 
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CONCLUSION 

This study discusses the formulation and evaluation of mouth dissolving oral films of 

paliperidone. Design expert software (central composite) was used to optimize and response 

surface plots and contour plots were drawn. Polynomial mathematical model (quadratic), 

generated for various response variables. Formulation F12 was selected by design expert 

software which exhibits disintegration time of 13 sec and drug release 98.9% within 30 min. 

As per the observation concentration, polymer and plasticizer affect the drug release of drugs 

when the concentration of polymer and plasticizer is increased it also increases the drug 

release percentage and it shows that also the solubility is increased according to drug release 

data. This novel approach to the formulation may be helpful to increase drug release 

percentage. 

ACKNOWLEDGMENT 

The authors like to acknowledge the principle and department of pharmaceutical chemistry 

and pharmaceutics, Dr. D. Y. Patil College of Pharmacy Akurdi, Pune for providing all 

requirements and facilities to successfully carry out this research work. 

REFERENCES 

1. Ali MS, Vijendar C, Sudheer Kumar D and Krishavevi J; Formulation and evaluation of fast dissolving oral 

film of diazepam, Journal of pharmacovigilance, Volume 4, (2016). Page no 1-5. 

2. Alfard C. Liand and Li-an H Chen; fast dissolving intraoral drug delivery system, Ashey publication (2001). 

Page no 981-986. 

3. Lily P.H, Yang and Grey L. Plosker; Palperidone extend release, Adis drug profile (2007). Page no 417-424. 

4. Arun Arya, Amrish Chnadra, Vijay Sharma and Kamala Pathak; An innovative drug delivery system and 

dosage form, International Journal of Chemtech research, Volume 2 (2010). Page no 576-583. 

5. Shawn A. Mitchell, Thomas D. Reynolds, Tina P; A compaction process to enhance dissolution of poorly 

water soluble drug using hydroxypropyl methylcellulose, International journal of pharmaceutics (20030. Page 

no 3-11. 

6. Rob Devidson and Jessica Rousset; Oral film a multi fascinated drug delivery system and dosage form, Cure 

pharmaceutical (2018). 

7. Ramesh Y, Gundala Praveena, Gobinath M; Medicated wafer as novel carrier as drug delivery system, 

International Journal of pharmaceutical science and analysis, Volume 4 (2016). Page no 90-97. 

8. Totsuya Ishikawa, Yoshitera Watanabe, Kazau Takayama, Hisashi Endo and Mitsoumoto; effect of 

hydroxymethyl cellulose (HPMC) on the release profile and bioavaibility of poorly water soluble drug from 

tablet prepared using macrogol and HPMC, International journal of pharmaceutics (2000). Page no 173-178. 

9. Prabhakarab Prabhu, Ravi Malli, Marina Koland, K Vijaynarayana; Formulation and evaluation of fast 

dissolving film of livocetrizinedy-hydrochloride, International journal of pharmaceutical investigation, volume 

1, (2011). Page no 99-104. 

10. Kulkarni A. S, Deokale H.A, Mane M.S and Ghade D.M; Exploration of different polymer use in the 

formulation of fast dissolving film, Journal of current pharmaceutical research (2010).Page no 33-35. 



www.ijppr.humanjournals.com 

Citation: ASHVIN BHOGE et al. Ijppr.Human, 2020; Vol. 18 (3): 208-220. 220 

11. Mussakisugimoto, Takayu Okayaki, Shinji Narisawa, Yoshiyaki Koida and Kingo Nakajima; Improvement 

dissolution characteristics and bioavailability of poorly soluble drug by novel co-grinding method using water 

soluble polymer, International journal of pharmaceutics (1998). Page no 11-19. 

12. Kulkarni P.K, Disit Mundit, Gunashekara K and Kulkarni Ajay; Formulation and evaluation of mouth 

dissolving film containing rofecoxib. International research journal of pharmacy, volume 2 (2011). Page no 273-

278. 

13. S Kunte, P Tandale; Fast dissolving strips a novel approach for the delivery of verapamil, Journal of 

pharmacy and bio-allide science, Volume 2 (2010). Page no 325-328. 

14. R.C. Mashru, V.B. Sutariya, M. G. Sankalia and P.P. Parikh; Development and evaluation of fast dissolving 

film of salbutamol sulphate, Drug development and industrial pharmacy (2005). Page no 25-34. 

15. K.M. Maheshwari, P.K. Devineni, Sarasvati Deekandu, Salma Shaik and Buchi N Nalluri; Development 

and evaluation of mouth dissolving film of amlodipine besylate for enhance therapeutic efficacy, Journal of 

pharmaceutics (2014). Page no 170. 

16. S. Maheshwari, C. Sowmya; Oral wafer in drug delivery an emerging paradigm, International journal of 

pharmacy and technology, Volume 9 (June-2017). Page no 5886-5907. 

17. Peena Sheoram; Fast dissolving oral film a review with feature prospect, International Journal of Pharmacy 

and Pharmaceutical Research, Volume 12 (2018). Page no 15-32. 

18. S. Singh, S. Jain, M.S. Muthu, S. Tiwari and R. Tilak; Preparation and evaluation of buccal bioadhesive 

films containing clotrimazole, Pharmasciencetech Volume 9(2008). Page no 660-667.  

19. R. Rowe, P. Sheskey, S. Owen; Handbook of pharmaceutical exicipient, 5th edition, The pharmaceutical 

press Grayalake, American pharmaceutical association, Wshington 2006, 301-303. 

20. S. Sau-hang, D. Robert, Lori; Fast dissolving orally consumable film, US patent 6596298, July 22, 2003. 

21. L. Bantosova and J. Bajgar; Transdermal drug delivery in-vitro using diffusion cell, Current medicinal 

chemistry (2012). Page no 4671-4677. 

 

 

 

 

 

 

 

 

 

 

 

 

  


