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Abstract : The Present study aimed to prepare fast dissolving oral films (FDFs) of 

metoclopramide hydrochloride, because of its application in emesis condition where fast onset 
of action and avoidance of water is highly desirable. Moreover, this dosage form is highly 

useful in pediatrics, geriatrics and unconscious patients. FDFs were prepared by solvent 

casting technique with film forming polymers HPMC, PVA & Sodium alginate in varying 
concentrations with excipients like SLS as surfactant, Glycerol as plasticizer, citric acid as 

saliva stimulating agent, Sodium Saccharin as sweetening agent. The film of 2×3 cm was 

prepared by casting into a petridish of calculated size and dried in dryer at temperature 40˚c.  

The In-Vitro evaluation of characteristics like Film Thickness, Weight Variation, 
disintegration time, dissolution study, surface pH, content uniformity was studied. The best 

formulation was found to be F5 containing polymer PVA and Sodium alginate in the ratio 2:1, 

with disintegration time 24 seconds, and dissolution profile of 75% in 60 seconds and 90% in 
90 seconds. The content uniformity of all the formulations was found to be within the limit 

(98-101%). The disintegration time of all the formulations was found to be below 30 seconds 

except F4 (26 sec.). Thus, fast dissolving Films of Metoclopramide hydrochloride can be 

successfully formulated and will be used as a novel drug dosage form for paediatric and 
geriatric with improved patient compliance and enhanced bioavailability. 

Keywords : FDFs, Metoclopramide, HPMC, PVA, Sodium Alginate, Solvent Casting. 
 

  

Introduction 

Metoclopramide HCl, chemically known as 4-amino-5-chloro-2-methoxy-N-[(2-diethyl-amino) ethyl] 

benzamide is a dopamine receptor(D2) antagonist with primary function to stimulate gastric contractions
1
.It 

increase the tone of lower esophageal sphincter
2
. It is commonly used to treat nausea and vomiting associated 

with conditions such as uremia, radiation sickness, cancer and the effects of chemotherapy, labor, infection and 

emetogenic drugs
3,4

. 
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Metoclopramide is used as a short-term treatment (4 to 12 weeks) for persistent heartburn. It is used mostly for 

heartburn that occurs after a meal or during the daytime. It is also used in diabetic patients who have poor 

emptying of their stomach (gastroparesis). Treating gastroparesis can decrease symptoms of nausea, vomiting 

and stomach/abdominal fullness
5
. It is also used to treat migraine headaches

6 
for this it may be used in 

combination with paracetamol (acetaminophen) or aspirin
7
. 

In general, emesis is preceded with nausea and in such condition, it is difficult to administer drug with a glass of 
water; hence it is beneficial to administer such drugs as fast dissolving films (FDFs). Metoclopramide HCl is an 

intensely bitter drug
8
; hence, it should be incorporated in the FDFs necessarily with the taste masking agents.  

Oral films, a promising novel drug delivery system, are a strip of single or multilayered, mucoadhesive or non-

mucoadhesive, thin polymeric films that are intended to deliver active therapeutic moieties either locally or 

systemically in oral cavity through sublingual, buccal, palatal, or gastrointestinal absorption
9
. 

Oral route being one of the most preferred route of drug administration in terms of convenience, cost 

effectiveness, ease of administration and high patient compliance still it is problematic because of the 

swallowing difficulty associated with geriatric and pediatric patients who have fear of chocking
10

. So, to 
overcome this disadvantage, bio adhesive mucosal dosage forms have been introduced which includes adhesive 

tablets, gels, ointments, patches and then in 1925s polymeric films were introduced also known as oral thin 

films or fast dissolving films or mouth dissolving films or oro-dispersible films or quick disintegrating films 
and melt in mouth dosage form which was based on the technology of transdermal patches

11
. The delivery 

system consists of a very thin oral strip, which is simply placed on the patient’s tongue or any oral mucosal 

tissue, instantly wet by saliva the film rapidly hydrates and adheres onto the site of application. It then rapidly 
disintegrates and dissolves to release the medication for oro-mucosal absorption

12
. When put on the tongue, this 

film disintegrates instantaneously, releasing the drug which dissolves in the saliva. Some drugs are absorbed 

from the mouth, pharynx, and esophagus as the saliva passes down into the stomach. In such cases, the 

bioavailability of the drug is significantly greater than that observed for conventional tablets
13

. Since the drug is 
directly absorbed into the systemic circulation, degradation in the gastrointestinal (GI) tract and first pass effect 

can be avoided
14

. Today, these are proven to be acceptable for OTC (Over the Counter) medications and are in 

the early to mid- development stages for prescription drug
15

.  

Metoclopramide HCl is highly soluble in water and can be categorized in BCS (Biopharmaceutical 

Classification System) class III
16

. It is rapidly and well absorbed, oral bioavailability being 80±15.5%.17 since 
the usual adult dose is 5-10mg this forms an excellent candidate for oral FDF formulation 

24
. 

Materials and Methods 

Material 

Metoclopramide hydrochloride (API) was provided as a gift from TIME pharmaceuticals (p.) Ltd. Gaindakot 10 
Nawalparasi Nepal. All other excipients like HPMC, PVA, Sodium Alginate, glycerol, SLS, Sodium Saccharin, 

Citric acid & peppermint oil were available in college laboratory. 

List of chemicals 

S.N  Materials  Property  Manufacturer  

1.  Metoclopramide HCL  API  Vaikunth Chemicals/STC  

2.  HPMC  Film Forming Polymer  Kemphasol.  

3.  PVA  Film Forming Polymer  SDFC Fine chem. Limited.  

4.  Sodium Alginate  Film Forming Polymer  Kemphasol  

5.  Glycerol  Plasticizer  SDFC Fine chem. Limited  

6.  SLS  Surfactant  SDFC Fine Chem. Limited  

7.  Citric Acid  Saliva Stimulating 

Agent  

Avantor  

8.  Sodium Saccharin  Sweetening Agent  SDFC  
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9.  Xanthan Gum  Stabilizing Agent  Kemphasol  

10.  Pippermint oil  Flavouring Agent  SDFC  

11.  Potassium Dihydrogen 

Phosphate 

Buffer  Merck  

 

Methods 

Preparation of fast dissolving films 

1. Calculation of drug loaded in the film: 

The petri dish diameter is 9.8cm.  

Total surface area of petri dish was 75.42 cm
2
.  

Each film surface area = 2×3 = 6cm
2
.  

Number of films in batch = 75.42/6 = 12.57 films.  

The amount of drug in each patch is 12.57 ×5 = 75mg.  

 

2. Formulation of fast dissolving oral films 

Six formulations with different composition as shown in table 1 were prepared using solvent casting 
method. All the ingredients were weighed accurately. The solvent used was distilled water. The water-soluble 

polymers (HPMC, PVA & Sodium Alginate) were first dissolved in little amount of solvent while stirring. The 

other excipients (glycerol, SLS, Citric Acid, Sodium Saccharin) were mixed in another beaker with little 
amount of solvent while stirring. Both the solution was mixed and triturated well in a mortar and pestle. The 

viscous solution was then passed through #60 sieve. Finally, the solution of API was mixed in the resulting 

solution. The final mixture was then again stirred for 5 minutes and kept aside for removal of air bubbles for 1 

hour. The solution was then casted onto a petridish and allowed to dry in the dryer for 24 hours. The dried film 
was cut in the size of 2*3 cm2 and carefully packed in the aluminum foil of required size. 

Table (1): Composition of MCP HCl fast dissolving film in each formula 

 

S. N. Materials(mg) Property F1 F2 F3 F4 F5 F6 

1 Metoclopramide HCl API 62.8 62.8 62.8 62.8 62.8 62.8 

2 HPMC Polymer 135.85 135.85 - 90.5 - - 

3 PVA Polymer 135.85 - 135.85 90.5 181.13 90.5 

4 Sodium Alginate Polymer - 135.85 135.85 90.5 90.5 181.13 

5 Glycerol Plasticizer 82.5 82.5 82.5 82.5 82.5 82.5 

6 SLS Surfactant 40 40 40 40 40 40 

7 Citric Acid Saliva 
Stimulating 

agent 

33 33 33 33 33 33 

8 Sodium Saccharin sweetener 30 30 30 30 30 30 

9 Xanthan Gum Stabilizer 30 30 30 30 30 30 

10 Peppermint oil Flavoring 

agent 

q.s q.s. q.s. q.s. q.s. q.s. 

11 TOTAL 550 550 550 550 550 550 550 
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Evaluation of Post Formulation Parameters 
20,21,22 

Thickness 

The three films of each formulation (F1-F6) were measured for its thickness at 5 different positions with the 

help of digital Vernier caliper. 

Weight Variation 

Six films from each formulation were weighed on a digital balance and mean ±SD was calculated. 

Surface pH  

For the evaluation of the pH of the surface, a film was dissolved in 10 ml of distilled water in the container and 
the surface pH was measured by using a pH meter. 

Content Uniformity  

One sheet of film from each formulation was dissolved in simulated salivary fluid pH 6.8 in a flask of 25 ml, 

0.5 ml of the solution was then diluted with same solution to 10 ml. According to the USP standards, the 
contents of preparations should lie between the limits 98 to 101%. The results were expressed as mean of six 

determinations of each formulation and mean±S.D calculated. The drug content was determined by using a 

standard calibration curve of Metoclopramide at wavelength 273 nm 
23

. 

Disintegration time  

Six Films from each formulation were put in each tube of the basket, then the tool was run by using the medium 

of pH 6.8 simulated saliva solution at the temperature of 37 ± 0.5°C. Disintegration time was observed in each 

film. 

Dissolution Study  

The dissolution test was performed with USP type II dissolution test apparatus with rotational speed 50 rpm, 

dissolution medium pH 6.8 simulated saliva solution, 500 ml at 37 ± 0.5°C. A film was put in dissolution 
apparatus. 5 ml solution was taken at the 15, 30, 45, 60,75 and 90 seconds. The same medium was replaced 

with 5 ml so that the volume remained. Absorbance was determined spectrophotometrically at 273 nm. This 

process was repeated for six films from each formulation. 

Result 

Post Formulation Parameters  

Thickness 

Three films from each batch of the formulation were taken randomly and measured for thickness at four corners 

and center with the help of digital vernier caliper. the result was expressed in the form of mean±S.D. The 

maximum thickness (0.063±0.005 mm) was found in F4 and the minimum thickness (0.041±0.003 mm) was 
found in F2 formulation. 

Weight Variation  

The weight of six films from each formulation was taken and expressed in the form of mean ± S.D. The 

maximum weight (4.251±0.005 mg) was found to be of F2 and minimum weight (3.090±0.003 mg) was found 

to be of F6.  

Surface pH  

One film from each formulation was dissolved in 10 ml of distilled water in a container and pH was measured. 

It was found in the range of 7.26 in F1 to 7.51 in F4. This indicates that the film wound not irritate buccal 

mucosa as pH is near to neutral pH.  
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Disintegration time  

Six films from each batch was taken and put in each tube of the basket. The apparatus was run by using the 
medium of pH 6.8 simulated saliva solution at the temperature of 37 ± 0.5°C. the maximum disintegration time 

(26 seconds) was found in F4 and minimum disintegration time (22seconds) was found in F3 formulation. 

 

Fig 1: Disintegration time 

 

Dissolution study 

The water-soluble hydrophilic polymers like HPMC K4M, PVA and Sodium alginate dissolve rapidly and 
introduce porosity. The void volume is thus expected to be occupied by the external solvent which diffuses into 

the film and thereby accelerate the dissolution 
18,19

. 

Invitro dissolution and release studies of all the formulations was performed using pH 6.8 simulated salivary 

fluid as dissolution medium and drug concentration was measured spectrophotometrically at 273 nm by using a 

calibration curve. The result is shown in the graph below. 

 

Figure 2: Comparative line graph of dissolution Profile of F1, F2, F3, F4 
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Figure 3: Comparison of dissolution profile of F1, F2, F3, F4 

 

The formulation F3 containing PVA and sodium alginate in the ratio 1:1 showed better release profile 

than others showing more than 75% of drug release in 60 seconds and nearly 90% in 90 seconds. Further 

two batches of formulation F5 and F6 were prepared to investigate the optimized ratio of the polymer 
combination and the in-vitro dissolution profile was studied. The result is shown in the following figure. 

 

 

 

Figure 4 : Comparative drug release profile of optimized formulation 
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Figure 5: comparison of drug release profile of F5, F6, F3 

 

 

The formulation F5 containing PVA: Sodium alginate in the ratio 2:1 showed even better release profile having 

more than 79% drug release at 60 seconds and nearly 95% drug release at 90 seconds. 
 

 

 

Figure 6: Drug Release Profile of F1. P < 0.05 (0.008358) 
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Figure 7: Drug Release Profile of F2.P < 0.05 (0.002352) 

 

 

 
Figure 8: Drug Release Profile of F3.  P < 0.05 (0.000281) 
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Figure 9: Drug Release Profile of F4. P < 0.05 (0.000627) 

 

 

 

Figure 10: Drug Release Profile of F5. P < 0.05 (0.000229) 
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Figure 11: Drug release profile of F6. P < 0.05 (0.000281) 

 

 

Content Uniformity/ Assay 

All the films were found to contain an almost uniform quantity of the drug, as per content uniformity 
studies indicating reproducibility of the technique. The average metoclopramide content in all the film 

preparations was found to be in the range 98%- 101% except F4 only showed assay of 96.78%. Thus, 

the preparations met the criteria of USP content uniformity (98.0%-101.0%). On this basis, it was found 

that the drug was dispersed uniformly throughout the film of 6 cm² (3 x 2 cm). 

 

 In vitro test result of other parameters 

 

 Thickness (mm) Weight (mg) Surface pH Content Uniformity (%) 

F1 0.053±0.004 3.525±0.003 7.26 98.7314 % 

F2 0.041±0.003 4.251±0.005 7.41 98.638% 

F3 0.055±0.004 3.258±0.004 7.28 99.1944 % 

F4 0.063±0.005 3.50±0.002 7.51 96.7825 % 

F5 0.054±0.004 3.390±0.002 7.34 98.1759 % 

F6 0.053±0.006 3.090±0.003 7.36 100.4907 % 

 

Discussion 

Distilled water was selected as solvent as all the selected excipients and API was soluble in water in contrast to 

alcoholic or hydro-alcoholic solvent which posed the solubility problem. Coloring agent titanium dioxide was 
not used in the formulation as it is insoluble in water and showed incompatibility. The dissolution profile of F3 

formulation was found to be better than formulations F1, F2 and F4 and hence the polymer combination PVA 

and Sodium alginate in the ratio 1:1 was found to be best formulation. On this basis formulation F5 and F6 were 

formulated with same polymer differing the combination ratio. Formulation F5 containing PVA: Sodium 
alginate (2:1) showed the better drug release profile than all other formulations and was concluded as optimized 

formulation. 

Little modification in the formulation process was done than the usual process. The excipients solution was 
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triturated in mortar and pestle and passed through #60 sieve to remove the grittiness and to form well mixed 

viscous solution which resulted in the smooth texture of all the batches of film otherwise the films containing 

sodium alginate showed grittiness and the appearance was not smooth. All the formulation Batches after this 

modification showed more pleasant and viscous solution at the time of pouring into mould and the resulting film 
after drying was smooth and uniform. 

Simulated salivary fluid of pH 6.8 was selected as the dissolution medium to mimic the oral environment to 
some extent and since the average oral pH of a healthy individual is nearly 6.8. 

The main aim of this study was to find the optimized combination ratio of the polymers used, to determine the 
formulation having best in vitro disintegration and dissolution profile. Polymers were used in combination (not 

alone) to improve the organoleptic characteristics. PVA and sodium alginate in the ratio 2:1 gave the best 

results. 

Films containing HPMC did not show good drug release profile as the HPMC used was of medium viscosity 

grade (K4M), glass transition temperature Tg = 191°c
25

 which formed tough film delaying the solubility and 

hence decreasing the drug release rate. Thus, it can be concluded that despite the good film forming property of 

HPMC the grades of lower viscosity is particularly useful for flash release films as it has lower glass transition 
temperature (Tg). 

PVA is a synthetic polymer with good film forming property (Tg = 85°c)
26

 and Sodium alginate is a biomaterial 

which possess moderate film forming characteristics (Tg = 115.5°c)
26

 .Both these polymers are biodegradable 

and are non-toxic and non-irritant to oral mucosa hence this combination forms an excellent choice of polymers 
for fast dissolving oral films. 

Glycerol was used as plasticizer to decrease the glass transition temperature (Tg) of the polymer matrix by 

incorporating its small molecules in the polymer matrix which improves flexibility and reduce brittleness of the 
film and helps in rapid disintegration of the film when kept in oral cavity and imparts good mouth feel.  

Citric acid was used as saliva stimulating agent which increase the rate of saliva secretion and helps in rapid 
dissolution of the film. 

Sodium saccharin was used as sweetening agent and peppermint oil was used as flavouring agent to mast the 
bitter taste of the drug and increase patient compliance. 

Since, Metoclopramide undergoes enzymatic metabolism via oxidation as well as glucuronide and sulfate 
conjugation reactions in the liver, the oral absorption will avoid first pass metabolism and bioavailability will be 

increased. 

Special consideration should be laid on packaging of FDFs since it is highly hydrophilic and subjected to 
degradation in environmental condition. 

FDFs are novel drug delivery system and have recently became the part of European Pharmacopoeia 
monograph under the heading “Oromucosal Preparations”. USFDA has approved some FDFs on the basis of 

bioequivalence with fast dissolving tablets. Hence this is the need of time for further research and 

documentation in this sector as this has the potentiality to serve as excellent drug delivery system for pediatric 
and geriatric use and would improve patient compliance as well. Necessary Research and documentation is 

required to incorporate this dosage form into Nepalese national Formulary and the increase in industrialization in 

pharmaceutical sector in the country would serve as the platform to develop and market such products leading 

towards the goal of self-reliant in medicine production to fulfill the health care needs of the population. 

Conclusion 

According to the result obtained from the research work, the formulation prepared from the polymers PVA and 

Sodium alginate showed better dissolution rate and disintegration time when compared with HPMC containing 

formulations of the prepared Fast Dissolving Oral Films (FDFs). 
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The fast dissolving films with the use of different Film forming polymers had been shown as a successful 

approach to improve the disintegration time and dissolution rate of Metoclopramide hydrochloride. Selection 

and combination of film forming polymers and pharmaceutical excipients play an important role in 

enhancement of dissolution rate, buccal absorption, improved bioavailability and patient’s compliance. 

References 

 
1.  Livezey MR, Briggs ED, Amanda K. B, Leslie DN, Fujiwara R, Furge LL, Metoclopramide is 

metabolized by CYP2D6 and is a reversible inhibitor, but not inactivator, of CYP2D6, 

Xenobiotica,2014;44(4): 309–319.  
2.  Feldman M, Friedman LS, Brandt LJ,(2010) "Ch.43: Gastroesophageal Reflux Disease". Sleisenger and 

Fordtran's Gastrointestinal and Liver Disease (9th ed.), Philadelphia: Saunders. ISBN 978-1-4160-

6189-2.  
3.  "Metoclopramide hydrochloride". Monograph. The American Society of Health-System Pharmacists. 

Retrieved 2014-09-27.  

4.  Rossi S. Australian Medicines Handbook. Adelaide: Australian Medicines Handbook.2006, ISBN 0-

9757919-2-3.  
5.  https://www.webmd.com/drugs/2/drug-8229/metoclopramide-oral/details.accessed on 2018-02-16.  

6.  Werner J. Becker.Acute Migraine Treatment in Adults, American Headache Society,2015;ISSN 0017-

8748.  
7.  Derry S, Moore RA. Paracetamol (acetaminophen) with or without an antiemetic for acute migraine 

headaches in adults (Review). The Cochrane Collaboration. Published by John Wiley & Sons, 

Ltd,2013;6.  
8.  Shivsagar AR, Chandu SD, Avinash RT, Veena SB, Surendra GG, Sanjay JS, Rapidly disintegrating 

tablets containing taste masked Metoclopramide hydrochloride prepared by Extrusion–Precipitation 

method. Chemical and pharmaceutical bulletin.2010; 58(4) 443-448.  

9.  Srinivasan S. Oral Films: A Look Back, Clinical Pharmacology & Biopharmaceutics,2016;5thed. Page 
124.  

10.  Bala R, Pawar P, Khanna S, Arora S. Orally dissolving strips: A new approach to oral drug delivery 

system. International journal of pharmaceutical investigation. 2013;3:22-76.  
11.  Bhyan B, Jangra S, Kaur M, Singh H. Orally Fast Dissolving Films: Innovations in Formulation and 

Technology. International journal of pharmaceutical sciences.2011; 9(2): 50-57.48  

12.  Aggarwal J, Singh G, Saini S, Rana AC. Fast Dissolving Films: A Novel Approach to Oral Drug 

Delivery. International research journal of pharmacy.2011; 2(12): 24-74.  
13.  Revathi V. Fast Dissolving drug delivery system. Pharma Times. 2007;39: 22-3.  

14.  Koland M, Sandeep VP, Charyulu NR. Fast Dissolving Sublingual Films of Ondansetron 

Hydrochloride: Effect of Additives on in vitro Drug Release and Mucosal Permeation.Journal of Young 
Pharmacists. 2010; 2(3): 21622.  

15.  http://www.medicalnewstoday.com/article s/194180.php accessed on 2018-2-16.  

16.  Stosik AG, Junginger HE, Kopp S, Midhai KK, Shah VP, Stavacharsky S, et al. Biowaiver Monographs 
for immediate release solid oral dosage forms: Metoclopramide Hydrochloride. Journal of 

pharmaceutical Sciences. 2014; 97. 3250-3258.  

17.  Amin P, Gangurde AB, Alai PV. Oral Film Technology: Challenges and Future Scope for 

Pharmaceutical Industry. International Journal of Pharmacy & Pharmaceutical Research. (Human). 
2015;3 (3): 183-203.  

18.  Patel JC, Patel KR, Patel NM. Review on Fast Dissolving Film. International Journal of Advanced 

Pharmaceutical Science. 2013;3(1): 44-50.  
19. Patil PC, Shrivastava SK, Vaidehi S, Ashwini P. Oral Fast Dissolving drug delivery system: A modern 

approach for patient compliance. International Journal of Drug Regulatory Affairs. 2014; 2(2): 49-60. 

20.  S. Raju, Reddy PS, Kumar VA, Deepthi A , Reddy KS, Reddy PVM. Flash release oral films of 
metoclopramide hydrochloride for pediatric use: Formulation and in-vitro evaluation. Journal of 

Chemical and Pharmaceutical Research. 2011; 3(4):636-646  

21.  Koland M, Narayana RC, Vijayanarayana K, Prabhu P. In Vitro and In Vivo Evaluation of Chitosan 

Buccal Films of Ondansetron Hydrochloride. International Journal of Pharmaceutical Investigation. 
2011;1 (3) : 164-126.  



00000 et al /International Journal of PharmTech Research, 2020,13(3): 229-241. 241 

 
 
 

 

22.  Julia Reveny, Juanita Tanuwijaya, Astuti Remalya. Formulation of Orally Dissolving Film (ODF) 

Metoclopramide Using HydroxyPropylMethylCellulose and Polyvinyl Alcohol with Solvent Casting 

Method International Journal of ChemTech Research. 2017. 10 (1): 316-321.  

23.  USP30-NF25, the United States Pharmacopoeia- National Formulary and its supplements, 2007.  
24.  https://www.drugbank.ca/drugs/DB01233. (accessed on 2018-02-19).  

25.  Chavana BR, Thipparaboinaa R , Kumara D , Shastria RN. Evaluation of inhibitory potential of HPMC, 

PVP and HPC polymers on nucleation and crystal growth. The Royal Society of Chemistry. 2016.  
26.      https://www.scribd.com/document/134632615/Alginate-Properties-and-Applications Updated-12608. 

(accessed on 2018-02-16). 

 

***** 


