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ABSTRACT 
There has been increased demand for the novel dosage forms to gain more patient compliance. Mouth dissolving dosage forms are gaining 
popularity in recent times, as these dosage forms requires no water for administration. Rofecoxib, a NSAID widely used in the management 
of osteoarthritis and dental pain. Being water insoluble drug, the onset of absorption and pharmacological action depends mainly on its 
dissolution. The aim of the present work was to formulate and evaluate mouth-dissolving film containing Rofecoxib. Films were formulated 
using HPMC-15cps and polyvinyl alcohol as two different film-forming agents. Rofecoxib was dispersed in the polymer solution. Films 
were prepared by casting method and found to satisfy the mouth dissolving time and other film parameters. Film instantly get wet by saliva, 
rapidly hydrates, adheres to tongue and rapidly disintegrates and dissolves to release the drug for the oral mucosal absorption or allow for 
gastrointestinal absorption to be achieved when swallowed. The formulated films exhibited acceptable film endurance. Time required for the 
film to dissolve and release the drug was found to be 30 seconds and 1 minute respectively. It can be concluded from the study that the 
mouth dissolving film can be a potential novel drug dosage form for poorly water-soluble drugs.  
Key words: Mouth dissolving dosage, Rofecoxib, NSAID, oral mucosal absorption. 
 
INTRODUCTION 
The pharmaceutical dosages are administered in the form 
of pills, granules, powders and liquids. Generally, a pill 
is designed for swallowing intact or chewing to deliver a 
precise dose of medication to patients. The pills, which 
include tablets and capsules, are able to retain their 
shapes under moderate pressure. However some patients, 
particularly pediatric and geriatric patients, have 
difficulty in swallowing or chewing solid dosage forms. 
Many pediatric and geriatric patients are unwilling to 
take these solid preparations due to fear of throat 
choking.  
In order to assist these patients, several fast dissolving 
drug deliveries have been developed. Fast dissolving 
drug delivery systems can be manufactured by a variety 
of technologies, including direct compression, wet 
granulation and freeze drying. Some make use of 
different disintegrating mechanisms, such as high level 
of disintegrating or effervescent agents, which cause the 
dosages to disintegrate rapidly in the mouth. 
Most of the existing fast dissolving drug delivery 
systems are in the form of tablets and are designed to 
dissolve or disintegrate in the patient’s mouth within a 

few seconds or minutes without the need of water or 
chew1-3 
The oral route of administration still continues to be 
widely used accepted route, contributing to 50 - 60% of 
total drug formulations because of ease of 
administration, self-medication, and pain avoidance as 
compared to parenterals. Mainly elderly patients may 
experience problems in swallowing solid dosage forms. 
Oral administration of conventional tablet posse 
problem, when patient is mentally ill, developmentally 
disabled and in nausea. In some cases motion sickness, 
sudden episode of allergic attack or coughing and 
unavailability of water, poses problem in swallowing2-6. 
To fulfill these medical needs pharmaceutical 
technologists developed several mouth dissolving drug 
delivery systems.   
Normally these films are soluble in water at room 
temperature and will break up in 30 sec and disappear in 
one minute. The faster the drug goes into the solution, 
quicker its absorption and onset of clinical effect. By 
altering the condition and formulation factors, it is 
possible to slow down or speed up dissolving rate in the 
mouth. The mouth dissolving films-contain active 
ingredients, flavors, sweeteners and other ingredients, 
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these materials are released as the film dissolves3,7-11. 
Advantages of mouth dissolving films: are as: The film 
alleviates fear of throat choking, The film is easy to 
handle and administer , The film maintains a simple and 
convenient packaging , The film alleviates unpleasant 
taste and is easy to manufacturer , This system allows 
children, elderly and the general population to take their 
medication directly wherever and whenever needed , The 
fast dissolving action is primarily due to the large surface 
area of the film, The films are tough, solid, soft, flexible 
and do not require special packaging, The films are thin 
and can be carried in a patients pocket, wallet. The main 
objective of the study was to formulate and evaluate 
mouth-dissolving film containing Rofecoxib using 
HPMC and PVA as polymers by casting method.  
MATERIALS AND METHODS 
Materials 
Rofecoxib was obtained as a gift sample from Micro Ltd, 
Bangalore, India. All chemicals and buffers used were of 
analytical grade. 
General method of formulation of mouth dissolving 
films 
Following processes are generally used to manufacture 
the mouth dissolving film: hot melt extrusion, solid 
dispersion extrusion, rolling, semisolid casting and 
solvent coating. The current preferred manufacturing 
process for making this film is solvent casting method. 
Water-soluble polymers are completely dissolved in a 
mixing tank to form a homogeneous viscous solution. 
Other ingredients, including active ingredient are 
dissolved in a small portion of aqueous solvent using a 
high shear processor. The active mixture is then added to 
the viscous colloidal solution to form a homogeneous 
viscous solution.  This viscous solution is degassed under 
vacuum.  The resulting bubble free solutions poured onto 
glass mould and were kept in oven.  Dried film is then 
cut into the desired shape and size for the intended 
application.   
Preparation of HPMC mouth dissolving film 
Film was prepared by using hydroxy propyl methyl 
cellulose (15cps) by casting method1.  The specified 
amount HPMC polymer was weighed and dissolved in 
7ml of water.  Solution was kept aside for 10min for 
swelling of polymer. Further required quantity aspartame 
was dissolved in 2ml of hot water and specified quantity 
of menthol was dissolved in 1ml of ethanol were added 
for the polymer solution under continuous stirring.  225 
mg of drug was dispersed in polymer solution.  Glycerin 
and poly-sorbate 80 were added to the solution.  The 
solution was mixed using magnetic stirrer. The viscous 
solution was degassed under vacuum; the resulting 
bubble free solution was poured onto glass mould of size 

3 inch X 3 inch, which was placed over a flat surface. 
The mould was kept for 12hrs at room temperature for 
drying.  The film was removed from the mould and 
preserved in a butter paper and stored in a desiccator. 
(Table-1) 
Preparation of poly vinyl alcohol film  
Film was prepared by using polyvinyl alcohol by casting 
method.  The specified amount PVA was dissolved in 
7ml of water and was kept aside for 10min for swelling 
of polymer. Further required aspartame was dissolved 
separately in 2ml of hot water and specified quantity of 
menthol was dissolved in 1ml of ethanol were added to 
the polymer solution under continues stirring.  225 mg of 
drug was dispersed in polymer solution.  Glycerin and 
poly-sorbate 80 were added to the polymer solution.  
Solution was mixed thoroughly using magnetic stirrer. 
The viscous solution was degassed under vacuum; the 
resulting bubble free solution was poured onto glass 
mould of size 3 inch X 3 inch, which was placed over a 
flat surface. The mould was kept for 12hrs at room 
temperature for drying.  The film was removed from the 
mould and preserved in a butter paper and in a 
desiccator. (Table-2)  
Evaluations 
Weight variation of the film 
One square inch film was cut at five different places in 
the caste film. The weight of each filmstrip was taken 
and the weight variation was calculated.  
Thickness of the film 
The thickness of the film was performed by screw gauge 
at different position of the film and the average thickness 
was calculated. 
Tensile strength 
Tensile strength of the film was determined with digital 
tensile tester, which consists of two load cell grips. The 
lower one is fixed and upper one is movable. The test 
film of specific size 3-inch X 10 mm was fixed between 
these two cell grips and force was gradually applied till 
the film breaks.  
Percentage elongation 
The Percentage elongation was carried out by using 
Hounsfield universal testing machine. It consists of two 
load cells grips. The lower one is fixed and upper one is 
movable. The test film of specific size 3-inch X 10 mm 
was fixed between these two cell grips and force was 
gradually applied till the film breaks. The readings were 
taken from the instrument.  
Folding endurance 
The folding endurance is expressed as the number of 
folds (number of times of film is folded at the same 
plain) required breaking the specimen or developing 
visible cracks. This gives an indication of brittleness of 
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the film. A small strip of 4 square cm was subjected to 
this test by folding the film at the same plane repeatedly 
several times until a visible crack was observed. 
Disintegration time 
Test was performed using disintegration test apparatus. 
One square inch film was placed in the basket, raised and 
lowered it in such a manner that the complete up and 
down movement at a rate equivalent to thirty times a 
minute. Time required by the film, when no traces of 
film remain above the gauze was noted. Test was 
performed in triplicate. 
Mouth dissolving time 
The mouth dissolving time was determined by placing 
the film manually into a beaker containing 50 ml of 6.8-
pH phosphate buffer. Time required by the film to 
dissolve was noted. 
Content uniformity 
The films were tested for content uniformity. Films of 
size one square inch was cut, placed in 100 ml 
volumetric flask and dissolved in methanol, volume was 
made upto 100 ml with methanol. Solution was suitably 
diluted. The absorbance of the solution was measured at 
285 nm. 
In-vitro dissolution studies 
Dissolution profile of Mouth dissolving films were 
compared with pure drug. Dissolution study was carried 
out using USP type II (paddle apparatus) with 500 ml of 
0.1 N HCl containing 0.5 % W/V Sodium Lauryl 
Sulphate, as dissolution medium maintained at 37 ±0.50 
C. Medium was stirred at 100 rpm for a period of 1 hour. 
Samples were withdrawn at every 15-min interval, 
replacing the same amount with the fresh medium. 
Samples were suitable diluted with methanol and 
analyzed for drug content at 285 nm.  
RESULTS 
Mouth dissolving films were prepared by casting 
method. Five Films each of one square inch were cut at 
five different places from casted films and weight 
variation was measured. Weight variation varies from 
62.42 ± 0.4070 to 74.94 ± 0.3118 mg. The results of 
weight variations are shown in the Table-3. 
The thickness of the drug loaded films were measured 
with the help of screw gauge by combining of five films 
of film I, II, III & IV formulations, as it was difficult to 
measure the thickness of the single film. The results were 
reported in the Table-4.  
The film of 3 inch X 10 mm was taken for the studies. 
From the results it is clear that when the concentration of 
the polymer increases, the tensile strength of the film 
also increases. Tensile strength of the films was recorded 
in the Table-5 and Figure 1. 

The film of 03 inch X 10 mm was taken for the studies. 
Data are reported in the Table-6 and Figure 2. 
The folding endurance was measured manually .A strip 
of film 4squre cm was cut and subjected for the folding 
endurance studies until it broke at the same place. The no 
of times the film fold until it broke was reported in the 
Table-7 and Figure 3. 
The disintegration time of the film was done by using 
tablet disintegration test apparatus. A size of one square 
inch film was subjected for this study. The formulation 
FIV shows 48 Sec disintegration time as shown in the 
table-8. 
The mouth dissolving time was determined by using 
beaker containing 6.8-pH phosphate buffer. A size of one 
square inch film was subjected for this study. The mouth 
dissolving time of the film was reported in the Table-9. 
The prepared film formulations were analyzed for drug 
content and it was observed that all the formulation 
found to contain almost uniform quantity of drug as per 
content uniformity studies indicating reproducible 
technique. The data is reported in the table-10. 
FT-IR spectroscopy was employed to ascertain the 
compatibility of Rofecoxib with polymers. The 
individual drug and drug with polymers were separately 
scanned. Both the spectra were compared for 
confirmation of common peak. the spectra are showed in 
the figure 4, 5 & 6. 
Dissolution profiles of the mouth dissolving films 
containing rofecoxib formulations were compared with 
pure drug. Percentages of drug release at different time 
intervals are shown in the table-11 and Figure 7. 
DISCUSSIONS 
Mouth dissolving films containing Rofecoxib were 
prepared by casting method. The films of HPMC and 
PVA (low viscosity) were prepared with an objective to 
dissolve the film in the mouth. 3 and 4 % w/v each of 
HPMC and PVA films were exhibited desired mouth 
dissolving time and other film parameters, compared to 1 
and 2 % w/v of HPMC and PVA films which were 
difficult to remove from the mould. 5 and 6 % w/v of 
HPMC and PVA films exhibited unacceptable mouth 
dissolving time. Hence 3 and 4 % w/v of HPMC and 
PVA films were used for the study. 
Glycerin (15 % w/w of polymer) was used as plasticizer 
and to enhance the tensile strength of film.10 % w/w 
tween– 0 was used for dispersing the drug uniformly in 
the film. 10 % w/w aspartame was used as a sweetener to 
mask the taste of the drug and 5 % w/w of menthol was 
used as flavoring agent.  
The thickness of the drug loaded films were measured 
with the help of screw gauge by combining of five films 
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of film I, II, III & IV formulations, thickness varies from 
0.323 ± 0.0208 to 0.3633 ± 0.0153 mm.   
In tensile strength study, from the results it is clear that 
when the concentration of the polymer increases, the 
tensile strength of the film also increases. The 
formulation F IV shows the maximum tensile strength, 
percentage elongation and folding endurance. Presence 
of glycerin as a plasticizer imparts the flexibility to the 
polymers. Tensile strength measures the ability of the 
film to withstand rupture. The formulation FIV shows 
the maximum value of tensile strength 1.526 ± 
0.0745,percentage elongation 31.74 ± 0.8442 and folding 
endurance was 183 (no of folds) . This might be due to 
the formation of strong hydrogen bonds between 
polymer and plasticizer there by imparting flexibility to 
withstand rupture. 
Percentage elongation was found to increase in increase 
concentration of polymer in the film. 
A strip of film 4squre cm was cut and subjected for the 
folding endurance studies until it broke at the same 
place. Folding endurance increases with increase in 
polymer concentration. 
Disintegration time of the films was found to be 
increased with increase in the concentration of the 
polymer. 
For mouth dissolving time study, the formulation FIV 
shows 53 Sec for mouth dissolving time. 
In drug content study it was observed that all the 
formulation found to contain almost uniform quantity of 
drug as per content uniformity studies indicating 
reproducible technique. 
Rofecoxib with polymers showed no significant variation 
in height, intensity and position of peaks, suggesting that 
drug and excipients were compatible. There is no 
interaction between drug and polymer. Hence, it can be 
concluded that the drug is in free state and can release 
easily from the formulation. 
Dissolution profiles of the mouth dissolving films 
containing rofecoxib formulations were compared with 
pure drug.   No significant differences were observed 
from in-vitro dissolution studies for the film I, II, III, IV 
and pure drug due to film instantly get wet by dissolution 
medium and disintegrate. 
CONCLUSION 
The main objective of the study was to formulate and 
evaluate mouth-dissolving film containing Rofecoxib. 
The 3 and 4 % w/v HPMC and PVA films were prepared 
by casting method. Compatibility of Rofecoxib with 
polymers was confirmed by FT-IR studies. Four films 
were evaluated for weight variation and thickness 
showed satisfactory results. Tensile strength, percentage 

elongation and folding endurance of the films were 
increased with increase in the concentration of polymer 
due to increase in the elasticity nature of the polymer. 
Mouth dissolving time and disintegration time of the 
films were increased with increase in the concentration 
of the polymer, as more fluid is required to wet the film 
in the mouth. Content uniformity study showed that the 
drug is uniformly distributed in the film. No differences 
were observed in in-vitro dissolution of drug from the 
film I, II, III, IV and pure drug as the film instantly get 
wet by dissolution medium. Present study reveals that all 
the four formulated films showed satisfactory film 
parameters.  
It can be concluded that, Mouth dissolving film-
containing Rofecoxib can be prepared by casting 
method. 4% w/v of PVA film exhibited required tensile 
strength, folding endurance and percentage elongation. 
From the present investigation it can be concluded that 
mouth dissolving film formulation can be a potential 
novel drug dosage form for pediatric, geriatric and also 
for general population. 
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Table-1 Formulation of HPMC films by casting method 

Sl.No Ingredients Quantity for 9 square 
inch films 

   

Film I Film II 

01 Hydroxy propyl 
methyl cellulose 

(15cps) 

300 mg 400 mg 

02 Glycerin 45 mg 60 mg 
03 Polysorbate – 80 30 mg 40 mg 
04 Aspartame 30 mg 40 mg 
05 Menthol  15 mg 20 mg  
06 Ethanol 1 ml 1 ml 
07 Water 9 ml 9 ml 
08 Rofecoxib 225 mg 225 mg 

Film I= 3% w/v HPMC, Film II=4 % w/v HPMC 
 

Table-2 Formulation of PVA films by casting method 
Sl.No Ingredients Quantity for 9 square inch 

films 

  Film III Film IV 

01 Polyvinyl alcohol 300 mg 400 mg 
02 Glycerin 45 mg 60 mg 
03 Polysorbate – 80 30 mg 40 mg 
04 Aspartame 30 mg 40 mg 
05 Menthol  15 mg 20 mg  
06 Ethanol  1 ml  1 ml  
07 Water 9 ml 9 ml 
08 Rofecoxib 225 mg 225 mg 

Film III= 3% w/v PVA, Film IV=4 % w/v PVA 
 

Table-3 Comparative evaluation of Weight variation of mouth dissolving films 
 

 *Standard deviation, n =3 
 

Table-4 Comparative evaluation of Thickness of mouth dissolving films 

SL.NO Formulation 
code Mean ± S.D* 

01 Film I 0.326 ± 0.0153 

02 Film II 0.3633 ± 0.0153 

03 Film III 0.323 ± 0.0208 

04 Film IV 0.345 ± 0.0208 
*Standard deviation, n =3 

 
Table-5 Comparative evaluation of Tensile strength of mouth dissolving films 

SL.NO Formulation 
code 

Mean ± S.D* 

01 Film I 1.156 ± 0.0501 

02 Film II 1.336 ± 0.0428 

03 Film III 1.311 ± 0.1000 
04 Film IV 1.526 ± 0.0745 

*Standard deviation, n =3 
 
 

Table-6 Comparative evaluation of Percentage elongation of mouth dissolving 
films 

 
SL.NO 

Formulation 
code 

Mean ± S.D* 

01 Film I 20.73 ± 
0.9215 

02 Film II 25.85 ± 
0.6744 

03 Film III 24.32 ± 
0.5518 

04 Film IV 31.74 ± 
0.8442 

*Standard deviation, n =3 
 

Table-7 Comparative evaluation of folding endurance of mouth dissolving films 

SL.NO Formulation code Mean ± S.D* 

01 Film I 91.33 ± 6.0277 

02 Film II 106 ± 10.1489 

03 Film III 164.33 ± 5.0332 

04 Film IV 183.3 ± 10.263 

*Standard deviation, n =3 
 

Table-8 Comparative evaluation of Disintegration time of mouth dissolving films 
SL.
NO 

Formulation 
code 

Mean ± S.D* 

01 Film I 38.6 ±1.1547 

02 Film II 40.3 ± 2.5166 

03 Film III 42.6 ± 2.0817 

04 Film IV 45.0 ± 3.0000 

*Standard deviation, n =3 
 

Table-9 Comparative evaluation of Mouth dissolving time of mouth dissolving 
films 

SL.NO Formulation 
code Mean ± S.D* 

01 Film I 42.3 ± 2.0817 

02 Film II 46.3 ± 1.5275 

03 Film III 46.0 ± 2.0000 

04 Film IV 51 ± 2.0000 

*Standard deviation, n =3 
 

Table-10 Results of drug content uniformity of film formulations 
SL.NO Formulation 

code 
Mean ± S.D* % Drug 

content  

01 Film I 24.0 ± 0.4330 96.00 

02 Film II 23.92 ± 0.382 95.68 

03 Film III 24.0 ± 0.7500 96.00 

04 Film IV 24.0 ± 0.750 96.00 
*Standard deviation, n =3 

Each film contain 25 mg / inch2 
 
 
 
 
 
 
 
 
 
 
 

SL.NO Formulation 
code Mean ± S.D* 

   
01 Film I 62.42 ± 0.4070 

02 Film II 74.18 ± 0.2623 
03 Film III 63.28 ± 0.5450 

04 Film IV 74.94 ± 0.3118 



Kulkarni Parthasarathi Keshavarao et al. IRJP 2 (3) 2011 273-278 

IRJP 2 (3) Mar 2011  Page 273-278  

Table-11 Comparative evaluation of In-vitro dissolution profiles of mouth 
dissolving films 

SL.NO Formulatio
n code 

Time in minutes 

15 30 45 60 
01 Film I 36.15 

% 
43.68 

% 
47.95 

% 
52.15 

% 
02 Film II 35.0 % 45.36 

% 
48.28 

% 
51.28 

% 
03 Film III 38.65 

% 
44.39 

%  
49.79 

% 
52.66 

% 
04 Film IV 37.50 

% 
40.37 

% 
45.77 

% 
51.24 

% 
05 Pure drug 42.50 

% 
44.17 

% 
45.86 

% 
51.31 

% 

 

 
Figure-1 Comparison of Tensile strength of the films 

 
Figure-2 Comparison of Percentage elongation of the films 

 
Figure-3 Comparison of folding endurance of the film 

 

Figure-4 FT-IR spectrum of Rofecoxib 
 

 
Figure-5 FT-IR spectrum of Rofecoxib with HPMC 

 
Figure-6 FT-IR spectrum of Rofecoxib with PV 

 
Figure-7 Comparison of dissolution profiles of film I, II, III, IV and pure drug 

 


