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ABSTRACT 

Fast dissolving buccal film drug delivery system had rapidly gained 

acceptance as an important way of drug administration which are 

normally used for pharmaceutical and nutraceutical production. A fast 

dissolving buccal film drug delivery system has been described as a 

film that contain active ingredient which dissolves or disintegrates 

rapidly in saliva within few seconds and water is not needed for 

swallowing or chewing. Some drugs are absorbed well from mouth, 

pharynx and oesophagus because the saliva enters into the stomach for 

better absorption. In many of the cases, the bioavailability of these 

drug forms is significantly greater than compared to that of 

conventional tablet dosage form. Tramadol is a analgesic that act  

centrally and exhibit two complementary mode of action a therapeutic doses. Tramadol has 

the weak binding affinity to μ- and δ- opioid receptors and obstruct the serotonin and nor 

epinephrine uptake. Tramadol is used in the treatment of postoperative, dental and acute 

musculoskeletal pain and used as an additive for therapy of non-steroidal anti-inflammatory 

drug (NSAID) in osteoarthritis patients. Hence in chronic and severe pain, fast dissolving 

film of tramadol will be choice of patients over any other dosage form. The recent study is 

proceeded with a view to prepare fast dissolving film of tramadol through solvent casting 

method. 
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INTRODUCTION 

Oral route of drug delivery is considered appropriate because of self-medication, ease of 

administration and avoidance of pain in comparison to other route such as parenteral route 

although because of ease of injection, pain avoidance and versatility, oral route is preferred 

but it still needs the advance due to the disadvantages that are related to geriatric, dysphasic 

and paediatric patients because of difficulty in swallowing or fear of choking and the liquid 

oral dosage form has the issue of inaccurate dosing, patient incompliance.
[1]

 So a new 

delivery system known as fast dissolving buccal film drug delivery have been formulated. 

 

The fast dissolving tablets are soft, friable and brittle (such as lyophilised dosage form) and 

requires specialised and expensive packaging and processing. These tablets are either very 

porous or inherently soft moulded matrices or tablets that are compacted at very low 

dissolution/disintegration time. The fast dissolving film is placed on patient tongue or oral 

mucosal tissue, which gets immediately wet by saliva, after which the film rapidly hydrates 

and adheres onto the application site. The film then rapidly disintegrates and dissolves to 

release the medication for absorption of oral mucosa or with formula modification will 

maintain quick dissolving aspect but allow for gastrointestinal absorption to be achieved after 

which it is swallowed.
[2]

 

 

Special features of mouth dissolving films
[3]

 

 Thin elegant film 

 Available in various size and shapes 

 Un-obstructive 

 Excellent mucoadhesion 

 Fast disintegration 

 Rapid release 

 Convenient dosing 

 No water needed 

 No risk of chocking 

 Taste masking 

 Enhanced stability 

 Improved patient compliance 
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Advantages of fast dissolving buccal films
[4]

 

 Fast dissolving films has better patient acceptability because they can be easily 

administered and handled. 

 Fast dissolving buccal film is a delivery system in which drug is given orally and kept on 

mucosal surface in the oral cavity. 

 For certain active ingredients it shows better bioavailability. 

 For the purpose of improved patient acceptability, it possess small size. 

 Fast dissolving film has proven advantageous because of its enhanced stability character, 

durability and enhanced dissolving mechanism in comparison to other conventional 

dosage forms.  

 Films also enable improved dosing accuracy.  

 The dosage size can be reduced to reduce the side effects that are associated with the 

active molecules because the first pass effect can be avoided.
5
 

 No need of chewing and swallowing.  

 It provide the drug with enhanced protection from the acidic environment. 

 Possibility of side effects is reduced and provide improved therapeutic efficacy. 

 Self-administration is possible. 

 Accurate dosing compared to liquid dosage forms. 

 

EXPERIMENTAL WORK 

Preformulation Studies of Tramadol Hydrochloride 

A. Identification by IR spectroscopy 

Tramadol Hydrochloride was placed in the cell and the recorded and/ scanned over the 

wavelength 4000 cm-1 - 400 cm-1 and spectrum using powder dispersive technique was 

recorded and reference spectrum as per IP 2014. The recorded peaks were compared with the 

reference peaks.
[6] 

 

B. Melting point determination 

Melting point of Tramadol Hydrochloride was determined by capillary method using melting 

point apparatus. Capillary fusion method was used to determine the melting range of the 

drug. 
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C. Solubility of Tramadol Hydrochloride 

The solubility of Tramadol Hydrochloride was determined using shake flask method. 

Absorbance was noted at 271 nm. Solubility of drug Tramadol Hydrochloride in simulated 

saliva solution is observed.
[7] 

 

D. Drug-excipient compatibility studies 

Physical mixture of Tramadol Hydrochloride and polymers (HPMC E15, PVA) was mixed in 

the ratio of 1:1:1 and was scanned. The scanning range was kept from 4,000 to 400 cm
−1

. 

This mixture was kept for 14 days at 37℃ and IR spectrum was again recorded.
[8] 

 

E. Analytical Studies by UV-Spectrophotometry 

a) Determination of max: The absorbance of the resultant solution was scanned in the 

range 400 to 200 nm against simulated saliva fluid as blank. 

b) Preparation of stock solution of tramadol hydrochloride: Weigh accurately 100 mg of 

Tramadol Hydrochloride and transferred into 200 ml volumetric flask and dissolved in 

100 ml of simulated saliva solution to get a Stock solution of 2000 µg/ml. stock solution 

of 20 ml was taken in a volumetric flask and diluted to 100 ml with simulated saliva 

solution to get a solution of 200 µg/ml.
[9]

 

c) Preparation of standard solution: From the above stock solution aliquots of 1, 2, 3, 4, 5, 

6, 7 and 8 ml solution were withdrawn and transferred in separate volumetric flask and 

were made up to 10 ml each with simulated saliva solution to get standard solutions of 

20,40,60,80,100,120,140,160 µg/ml respectively. 

d) Preparation of calibration curve for tramadol hydrochloride: The absorbance’s of all 

the standard solutions were measured at 271 nm against simulated saliva solution as 

blank.
[10]

 

 

Method of preparation 

Fast dissolving film drug delivery system can be prepared by any one (or a combination) of 

the following process that involves solvent casting method, hot melt extrusion, semisolid 

casting, solid dispersion extrusion, rolling method.
[11]

 

 

The method that is used to formulate the fast dissolving film of tramadol HCl was the solvent 

casting method. In this method, the clear viscous solution is formed by dissolving the water 

soluble ingredients and the drug and all other excipient are dissolved in suitable solvent. The 

two mixed solutions are continuously mixed by stirring, after which it is casted into petri 
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plate and dried. Water soluble ingredients, i.e., polymer HPMC and PVA (2.5%w/v) are 

dissolved in water.
[12]

 

 

Sweetener, and plasticizer are dissolved in 95% ethanol and then added to the polymeric 

solution, flavour and are dissolved in 2 ml distilled water and added to the polymeric solution 

to form a clear viscous solution. Tramadol HCl is dissolved in 2 ml of water and kept on 

sonication for proper dispersion. The drug solution is then added to the polymeric solution 

and stirred for 30 min using magnetic stir and is kept in undisturbed condition till the 

entrapped air bubbles are removed. The aqueous solution is cast in a petridish and dry at 

controlled room temperature.
[13]

 

 

Evaluation of the prepared Tramadol Hydrochloride Fast Dissolving Film 

i. Thickness: The thickness of the film was measured by micrometer screw gauge. 

ii. Surface pH: Surface pH analysis of films was determined by electrode pH meter. 

iii. Folding Endurance: Folding endurance of the film of 2 x 3 cm (6 cm
2
) was tested by 

folding one film 3 times again and again till it broke. The value of folding endurance is 

evaluated by folding the film from the same place several times.
[14]

 

iv. Disintegration test: The in vitro disintegration and dissolution time of fast-dissolving 

films was tested in a glass dish of 25 ml distilled water by visual method. 

v. Weight Variation: The film 2 x 3 cm (6 cm
2
) was cut at three different places in the cast 

film. The filmstrip was weighed and the variation in weight was calculated. 

vi. Uniformity of drug content: Drug content uniformity was determined by solubilising 

one film of dimension 2 x 3 cm containing 10 mg of tramadol HCl by homogenization in 

a mixture and 100 ml of simulated saliva of pH 6.8 for 30 minute with shaking.
[15]

 

vii. In-vitro dissolution studies: Release of tramadol hydrochloride from the fast dissolving 

film was studied in simulated saliva fluid (300 ml) using a USP Type II Dissolution 

apparatus i.e. paddle type at 75 rpm and 37 ± 0.5℃. Film of Tramadol Hydrochloride cut 

into 2 x 3 cm equivalent to 50 mg of Tramadol HCl was taken for dissolution study. 

Samples (5 ml) were withdrawn at interval of 30, 60, 120, 180, 240 and 300 sec. and 

same volume (5 ml) of the dissolution medium was replenished after each sampling. The 

samples withdrawn were filtered and analyzed for drug content released 

spectrophotometerically at 271 nm.
[16]
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RESULT AND DISSCUSION 

Preformulation Studies 

A. Identification by IR Spectroscopy 

 

Fig 3.1: Reference IR spectrum of Tramadol Hydrochlorideas. 

 

 

Fig 3.2: Recorded IR spectrum of Tramadol Hydrochloride. 

 



www.wjpr.net                                Vol 9, Issue 5, 2020. 

Saini.                                                                      World Journal of Pharmaceutical Research 

2096 

The IR spectrum of the tramadol hydrochloride was found to exhibit peaks in the finger print 

region similar to the peaks exhibited in reference spectrum corresponding to the functional 

groups present in molecule as presented. 

 

Table 3.1: Peak table for interpretation of IR Spectrum of Tramadol Hydrochloride. 

Peak no. 
Recorded wave 

number (cm-1) 

Absorption frequency 

band (cm-1) 

Characteristic functional 

group / vibration 

1. 3017.07 3017-3022 C - H Aromatic (stretching) 

2. 1402.79 1402-1405 C = C Aromatic (stretching) 

3. 1165.85 1166-1170 C - N (stretching) 

4. 2861.79 2862-2865 C - H (stretching) 

5 3300.40 3300-3310 O - H (stretching) 

 

B. Melting Point Determination 

The melting point of Tramadol Hydrochloride was found to be 182℃ compared to the 

reported melting point. This signifies purity of the sample of Tramadol Hydrochloride. 

 

C. Solubility of Tramadol Hydrochloride 

Solubility of the drug was determined in 6.8 phosphate buffer was found to be 2.014 mg/ml. 

 

D. Drug-excipient compatibility studies 

The spectra are shown respectively:- 

 

Fig 3.3: IR spectrum of Tramadol Hydrochloride + HPMC LV15+PVA (day 0). 
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Fig 3.4: IR spectrum of Tramadol Hydrochloride + HPMC LV15+PVA (day 14). 

 

The drug excipient compatibility studies revealed that there were no physical changes 

observed in drug and polymer mixture. The IR spectrum of the drug done and physical 

mixture were compared. The spectral observations indicated that the principal IR peaks 

observed in the spectrum of drug and polymer mixture were close to those in the spectrum of 

the drug. IR spectrum of the drug and polymer mixture indicates that there is no 

incompatibility between the drug and the polymer. 

 

E. Analytical Studies by UV-Spectrophotometry 

a) Determination of max 

The absorption maximum was found to be 271 nm. The spectrum is shown in Figure. 

 

 

Fig 3.5: Scan for determination of  max. of tramadol hydrochloride (271 nm). 
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b) Preparation of Calibration Curve for Tramadol Hydrochloride 

It was observed that the method was linear and the Beer’s law was obeyed in concentration 

range of 20-160 g/ml at 271 nm. The slope and intercept were found to be 0.005 and 0.032 

respectively with correlation coefficient of r is 0.9984. 

 

Table 3.2: Concentration and absorbance value for calibration curve. 

S. No. Concentration (µg/ml) Absorbance ± SD 

1 0 0.000 

2 20 0.142 

3 40 0.236 

4 60 0.353 

5 80 0.463 

6 100 0.536 

7 120 0.653 

8 140 0.745 

9 160 0.895 

 

c) Calibration Curve 

 

Fig 3.6: Calibration curve for Tramadol HCL in simulated saliva solution at 271 nm. 
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Evaluation of the prepared Tramadol Hydrochloride Fast Dissolving Film 

i. Thickness 

Table 3.3: Thickness of prepared fast dissolving films of tramadol hydrochloride. 

Formulation Thickness 

P1 0.7±0.013 

P2 0.9±0.009 

P3 1.0±0.084 

P4 0.8±0.065 

P5 0.7±0.078 

E1 1.1±0.100 

E2 0.9±0.038 

E3 0.8±0.075 

E4 1.0±0.050 

 

Thickness of Film: In all the formulations, the thickness of the film was almost uniform and 

values varies from 0.7 ± 0.057 mm to 1.1 ± 0.100 mm. It was found that with increase in 

amount of polymers, Thickness of film increases due to increase in viscosity of solution. 

 

ii. Surface pH 

Table 3.4: pH of prepared fast dissolving films of Tramadol Hydrochloride. 

Formulation Surface pH 

P1 6.7±0.10 

P2 6.4±0.20 

P3 6.6±0.10 

P4 6.5±0.20 

P5 6.7±0.26 

E1 6.7±0.10 

E2 6.5±0.21 

E3 6.6±0.20 

E4 6.2±0.15 

 

The surface pH of various formulations was found to be the range between 6.2 ± 0.15 to 6.7 ± 

0.10. The surface pH of mouth dissolving film is determined in order to investigate the 

possibility of any side effects in-vivo. As an acidic or alkaline pH may cause irritation to the 

oral mucosa, it is determined to keep the surface pH as close to neutral as possible. 

 

iii. Folding Endurance 

This evaluation was done for three films. The folding endurance of various films showed in 

Table.3.5. 
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Table 3.5: Folding Endurance of prepared fast dissolving film of Tramadol 

Hydrochloride. 

Formulation Folding endurance 

P1 278 

P2 257 

P3 272 

P4 269 

P5 280 

E1 266 

E2 272 

E3 263 

E4 265 

 

The folding endurance of various formulations found to be 257. Formulation contain 

optimum amount of polymer that show 280 folding endurance and exhibit better rehistoncet. 

 

iv. Disintegration Test 

Table 3.6: Disintegration time of prepared fast dissolving film of Tramadol 

Hydrochloride. 

Formulation Disintegration time 

P1 42±0.90 

P2 41±0.38 

P3 52±0.41 

P4 48±0.36 

P5 54±2.01 

E1 50±1.16 

E2 55±2.28 

E3 49±1.05 

E4 44±1.76 

 

The disintegration time of various formulations was found to in the range between 41 ± 0.38 

to 55 ± 2.28. In general, it was obtained that increase amount of PVA and Eudragit RS100 

increases the disintegration time. 

 

v. Weight Variation 

Table 3.7: weight variation of prepared fast dissolving film of Tramadol Hydrochloride. 

Formulation Weight (mg) 

P1 45 

P2 50 

P3 55 

P4 43 

P5 49 

E1 53 

E2 51 

E3 57 

E4 46 
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Weight variation of Film: Digital balance was used to determine the weight of the prepared 

films. The range was found within 43 - 57 mg. 

 

vi. Uniformity of drug content 

Table 3.8: Drug content uniformity of prepared fast dissolving film of Tramadol 

Hydrochloride. 

Formulation Assay percentage 

P1 89±1.15 

P2 91±1.24 

P3 86±1.38 

P4 91±1.35 

P5 97±1.17 

E1 88±1.20 

E2 90±1.34 

E3 98.40±1.14 

E4 98±1.29 

 

The drug content of various formulations was found to be in the range between 86 ± 1.38% to 

98.40 ± 1.14%. 

 

vii. Dissolution test result 

Table 3.9: Results of dissolution test of prepared fast dissolving film of Tramadol 

Hydrochloride. 

 C
u

m
u

la
ti

v
e 

d
ru

g
 r

el
ea

se
 (

%
) 

 

Time (Sec.) 

Formulation 

20 40 60 80 100 150 

1 19.20±0.12 29.16±0.47 56.76±0.32 77.04±0.45 89.76±0.29 99.96±0.76 

2 17.52±0.39 25.44±0.18 52.32±0.29 67.32±0.67 81.96±0.25 91.80±0.33 

3 17.04±0.43 24.36±0.56 50.52±0.28 63.48±0.52 77.40±0.32 81.36±0.45 

4 15.96±0.58 21.72±0.59 43.80±0.36 57.01±0.56 72.12±0.18 85.92±0.67 

5 14.52±0.25 19.92±0.45 37.08±0.25 52.92±0.65 63.24±0.26 78.36±0.56 

6 20.10±0.45 28.75±0.65 55.34±0.23 79.05±0.71 88.65±0.17 99.32±0.36 

7 18.62±0.25 27.58±0.96 53.78±0.53 71.2±0.41 82.42±0.47 95.51±0.18 

8 17.57±1.02 25.41±0.26 51.48±0.84 65.36±0.35 74.86±0.33 92.07±0.73 

9 16.32±0.93 22.91±0.16 42.06±0.0.42 55.63±0.56 58.12±0.67 87.42±0.41 

10 0.50±0.05 1.30±0.67 2.41±0.36 2.85±0.86 3.52±0.45 3.95±0.53 

 

CONCLUSION 

Since the fact that the oral drug delivery and conventional dosage foams suffer from the 

number of limitation, difficulty in swallowing and fear of choking, so a new delivery system 

known as fast dissolving buccal film drug delivery have been formulated. Fast dissolving 

buccal film drug delivery system have rapidly gained acceptance as an important way of drug 

administration which are normally used for pharmaceutical and nutraceutical production. 
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This system is the newest technology for the drug delivery that provides a safest means for 

administration of medicament and drug supplements. 

 

Tramadol is a analgesic that act centrally and exhibit two complementary mode of action at 

therapeutic doses. Tramadol has the weak binding affinity to μ- and δ- opioid receptors and 

obstruct the serotonin and nor epinephrine uptake. Tramadol is directed in the moderate to 

severe pain treatment. Tramadol is used in the treatment of postoperative, dental and acute 

musculoskeletal pain and used as an additive for therapy of non-steroidal anti-inflammatory 

drug (NSAID) in osteoarthritis patients. Currently, tramadol is available in the market as 

tablet and injection. 

 

In this study, fast dissolving film of tramadol HCl was formulated and evaluated. Tramadol 

HCl was prepared by using solvent casting technique. 

 

Tramadol HCl was preformulated by identification by IR, melting point determination, 

solubility analysis,drug excipient compatibility studies , analytical studies by UV 

spectroscopy. The prepared formulation of fast dissolving film of tramadol HCl was 

characterised and evaluated for thickness, surface pH, folding endurance, disintegration time, 

weight variation, uniformity of drug content, In vitro dissolution studies. 

 

In the present dissertation work, attempt was made to prepare fast dissolving film of tramadol 

hydrochloride by solvent casting technique, using PVA, Eudragit RS100 and HPMC LV15. 

The amount of drug: polymer was selected on the basis of optimum quantity required for fast 

dissolving film preparation. It was found that the fast dissolving films prepared using solvent 

casting technique possessed desirable thickness, surface pH, folding endurance, dissolution 

property and prepared films showed fast release profile. The proposed formulations using 

combination of HPMC & PVA and 4 formulation of HPMC & Eudragit were prepared and 

evaluated. 

 

From all the above studies and evaluation of the formulated strip it was declared that from 

various formulation prepared, E1 was found to be the best formulation based on low 

disintegration time and high % dissolution, which was subjected to stability testing. 
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