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Abstract 

In the present study the transdermal patch of Ibuprofen was formulated. . The drug is usually 

administered as the racemic compound, but preparations containing only the S (þ)-enantiomers 

(dexibuprofen) are available in some countries. Ibuprofen is usually given as the free acid but various 

salts, esters, and other complexes are also used.  The pKa of ibuprofen is in the range of 4.5–4.6. 

Ibuprofen is well absorbed throughout the gastrointestinal tract and is therefore suitable as a model 

drug in relation to study of colon-specific formulations. The elimination half-life of ibuprofen is 

about 2 hours. Therapeutic concentrations in plasma range from 5 to 50 mg/l. 
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Introduction 
Ibuprofen is derived from propanoic acid 

derivative and widely used non- steroidal anti-

inflammatory drug (NSAID). Its chemical name 

is (RS)-2-(4-Isobutyl- phenyl) propionic acid. 

Ibuprofen is Prostaglandin synthetase inhibitor. 

Its molecular formula is C13H18O2 and molecular 

weight is 206.28.  

 
It was a white colored powder drug having 

melting point 74-77°C. Ibuprofen is very slightly 

soluble in water (< 1 mg/ml) and readily soluble 

in organic solvents such as ethanol and acetone. 

Ibuprofen possesses analgesic and antipyretic 

activities. Its mode of action, like that of other 

NSAIDs, is not completely understood, but may 

be related to prostaglandin synthetase inhibition. 

In clinical studies in patients with rheumatoid  

 

arthritis and osteoarthritis, Ibuprofen have been 

shown to be comparable to aspirin in controlling 

pain and inflammation and to be associated with 

a statistically significant reduction in the milder 

gastrointestinal side gastroscopy studies at 

varying doses show an increased tendency 

toward gastric irritation at higher doses. The drug 

is usually administered as the racemic 

compound, but preparations containing only the 

S (þ)-enantiomers (dexibuprofen) are available in 

some countries. Ibuprofen is usually given as the 

free acid but various salts, esters, and other 

complexes are also used. Ibuprofen is regarded 

one of the safest NSAIDs available. Ibuprofen is 

almost insoluble in water. The pKa of ibuprofen 

is in the range of 4.5–4.6. Ibuprofen is well 

absorbed throughout the gastrointestinal tract and 

is therefore suitable as a model drug in relation to 

study of colon-specific formulations. The 

elimination half-life of ibuprofen is about 2 hours. 

Therapeutic concentrations in plasma range from 5 to 

50 mg/l. 
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Materials and Methods  

Ibuprofen was received as a gift sample from 

Sky Lab Pvt Ltd, Rohtak. Ethyl cellulose, 

polyvinyl pyrrolidone, polyethylene glycol 400 

and propylene glycol were received as a gift 

samples from Loba Chemicals, India. 

Aluminium foil was used as a backing 

membrane. Toluene and Ethanol were received 

from Rankem Pvt Ltd, New Delhi. All the other 

solvents and chemicals were of analytical grade.   

Preparation of formulation with aluminium 

backed adhesive film method 

1.Weighed quantity of ethylcellulose (630, 720, 

540, 810mg), PVP (270, 180, 360, 90mg) were 

dissolved in ethanol (4ml) and kept for swelling 

upto 15 minutes. 

2.The ibuprofen was dissolved in toluene (16ml) 

and was added to polymeric solution. 

3.To the above PEG was added 

4.The contents were mixed for about 10 minute 

and sonicated to evolve the entrapped air  

5.The above solution was poured into petridish 

with aluminium foil and allowed to evaporate the 

solvent for about 8 to 12 hours at room 

temperature. 

6.Ibuprofen possesses analgesic and antipyretic 

activities. Its mode of action, like that of other 

NSAIDs, is not completely understood, but may 

be related to prostaglandin synthetase inhibition. 

In clinical studies in patients with rheumatoid 

arthritis and osteoarthritis, Ibuprofen have been 

shown to be comparable to aspirin in controlling 

pain and inflammation and to be associated with 

a statistically significant reduction in the milder 

gastrointestinal side Gastroscopic studies at 

varying doses show an increased tendency 

toward gastric irritation at higher doses. To avoid 

gastric irritation transdermal drug delivery route 

is adopted. 
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Evaluation of Transdermal Patch 

Weight Variation 

The patches were weighed individually and the average weight was calculated. 

 

 
 

Hardness 

The patch was folded several times at a same place until it breaks the hardness was calculated in the 

number of folds. 

 
 

Thickness 

Ten patches were taken and their thickness was measured by using screw guage and the average was 

calculated. 

 
 

 

Diffusion study 

 The patch was taken and sandwiched 

between two dialysis membranes and further 

it was placed in between two compartment 

of diffusion cell. 

 Phosphate buffer of pH 7.2 was taken in 

receptor compartment. 

 Entire assembly was placed on magnetic 

stirrer and the experiment was carried out 

for 24hrs at 37°C.  

 

 5ml of sample was collected at each interval 

replaced it with the same amount of buffer. 

 The concentration in the sample was 

measured by using UV double beam at 272 

nm. 

 The amount of drug diffused was calculated 

from the standard graph of ibuprofen. 

 Cumulative amount of drug was calculated 

and then plot a graph taking time on x-axis 

and cumulative amount on y-axis.         
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Results of drug diffusion studies in Phosphate buffer saline 

 

 

 
 

Study of Release Kinetics of all the Patches 
The data obtained from in vitro diffusion studies were fitted in different models to determine the 

mechanism of drug release. 

 Zero-Order Kinetics 

 First-Order Kinetics 

 Higuchi Kinetics 

 Hixon-Crowell`s Kinetics 

 Korsmeyer-Peppas Kinetics 

Various kinetic models of all the formulations are shown in following figures. 

Study of Release Kinetics of Patch A 

 

April 2013, Vol-4, Issue -2 

 798 



 

 

April 2013, Vol-4, Issue -2 

 799 



 
 

The statistical kinetics value for the Patch A is represented in Table 8. 
 

 
 

Among the entire kinetic model studied for the Patch (A), it was found that the batch followed 

Hixon-Crowell kinetics because of having maximum R
2
 value of 0.879 (closest to 1.0). 

 

Study of Release Kinetics of Patch B 
 

 

April 2013, Vol-4, Issue -2 

 800 



 

 

April 2013, Vol-4, Issue -2 

 801 



 
 

The statistical kinetics values for the Patch B is represented in Table 10 

 

 
 

Among the entire kinetic model studied for the Patch (B), it was found that the batch followed 

Hixon-Crowell kinetics because of having maximum R
2
 value of 0.891 (closest to 1.0). 

 

Study of Release Kinetics of Patch C 
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The statistical kinetics values for the Patch C is represented in Table 12 

 

 
 

Among the entire kinetic model studied for the Patch (C), it was found that the batch followed 

Hixon-Crowell kinetics because of having maximum R
2
 value of 0.875 (closest to 1.0). 

 

Study of Release Kinetics of Patch D 
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The statistical kinetics values for the Patch D is represented in Table 14 

 

Among the entire kinetic model studied for the Patch (D), it was found that the batch followed 

Hixon-Crowell kinetics because of having maximum R
2
 value of 0.905 (closest to 1.0). 

Discussion 

. 

Four batches of transdermal patches were made 

using ethyl cellulose and Polyvinylpyrollidine 

(PVP) in their maximum and minimum 

concentrations. Various effects of both ethyl 

cellulose and PVP on the drug release were 

noted. Results show that when ethyl cellulose 

was used in its maximum concentration of 9:1 

ratio with PVP in patch D, the patch give 

maximum release or diffusion. Out of four 

batches of different concentration, the patch D 

shows maximum release because in patch D, the 

concentration of ethylcellulose is 9:1 ratio. In 

patch A the ratio of ethylcellulose: PVP is 7:3, in 

patch B the ratio of ethylcellulose: PVP is 8:2, in 

patch C the ratio is 6:4 and in patch D the ratio is 

9:1. The patch was taken and sandwiched 

between to dialysis membranes and further it was 

placed in between two compartments of a. 

diffusion cell. Phosphate buffer of pH 7.4 was 

taken in receptor compartment. Entire assembly 

was placed on magnetic stirrer and the 

experiment was carried out for 24 hours at 37 °C. 

5 ml of sample was collected in each interval and 

replaced it with the same amount of buffer. The 

concentration in the sample was measured by 

using UV double beam spectrophotometer at 272 

nm. The amount of drug diffused was calculated 

from the standard graph of ibuprofen. The 

cumulative amount of drug was calculated and 

then plot a graph by taking time on x – axis and 

cumulative amount on y – axis. 

Conclusion 

Four patches were prepared of ibuprofen and 

checked the effect of different concentration of 

the polymers like ethylcellulose and PVP. If the 

concentration of the ethylcellulose was increased 

then the release was increased. After all the 

physicochemical test when the diffusion kinetics 

was determined of all the patches then Among 

the entire kinetic model studied for the Patch (A, 
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B, C and D), it was found that the batches 

followed Hixon-Crowell kinetics because of 

having maximum R
2
 value of 0.879, 0.891, 

0.875, and 0.905 respectively (closest to 1.0). 

This shows that patch D give the best release out 

of these four patches.  
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