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Introduction 
The oral route of drug administration is the most convenient and important method of administering drugs for 
systemic effect. These systems have more advantages due to patient acceptance and ease of administration. 
Conventional dosage form release the drug instantaneously and showing large distribution to all organs, least 
concentration reaches to required site but in disease or disorder there is need to have more drug concentration at 
specific site it is problem in conventional dosage form. Lornoxicam is a non-steroidal anti-inflammatory drug with 
analgesic property and belongs to the class Oxicams. Lornoxicam inhibits synthesis of prostaglandins via inhibition 
of cyclo-oxygenase enzyme. It is used in the treatment of inflammatory bowel diseases and in colonic disorders. 
Lornoxicam undergoes extensive and highly variable hepatic first-pass metabolism following oral administration 
with a reported systemic bioavailability between 15% and 23%. Lornoxicam has half life of 3 to 4 hrs. 
 

Materials and Methods 
Materials 
Lornoxicam is a gift sample from Cadila Healthcare Ltd , Ahmedabad , HPMC K 15 M , Ethyle Cellulose , 
Microcrystalline Cellulose , Polyvinyl pyrrollidone was obtained from Lincoln Pharmaceutical Ltd. Ahmedabad , 
Guar Gum was obtained from Chemdyes Corporation , Ahmedabad , Isopropyl Alcohole , Talc and Magnesium 
Stearate was Obtained from S.D. Fine Chemicals Ltd , Mumbai , India. 
Methods 
Tablets were prepared by wet granulation technique. Required quantity of Lornoxicam, HPMC K15 M, Guar gum, 
Ethyl Cellulose and MCC as per formula were passed through 40 # and were mixed properly. For preparation of 
binder solution, PVP K-30 was dissolved in IPA. The drug and other excipients were granulated using above 
prepared binder solution. The wet mass was passed using 20 #. The granules were dried at about 40 oC in a tray 
dryer. Dried granules were passed through 20 # sieve. These granules were lubricated with Talc and Magnesium 
Stearate which were previously passed through 40 # sieve. The lubricated granules were compressed using tablet 
compression machine. 
Standard Curve of Lornoxicam 
(1) Standard (Stock) solution in 0.1 N HCl  
Lornoxicam (10 mg) was dissolved in a 100 ml 0.1 N HCl solution to obtain 100 µg/ml stock solution. 1 ml of stock 
solution was diluted to 10 ml with 0.1 N HCl to get 10 µg/ml solution. 1, 2, 3, 4, 5 1nd 6 ml solution were taken 
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from stock solution diluted with 0.1 N HCl to get 10, 20, 30, 40, 50 and 60 µg/ml concentration solution. 
Absorbance of each solution was measured at 375 nm using Shimadzu UV-1700 UV/Vis spectrophotometer and 0.1 
N HCl solution as a blank. 

Table.1 Formulation Chart of Tablets 

Batch No. F1 F2 F3 F4 F5 F6 

Ingredients Quantity in (mg / Tablet) 

Lornoxicam 16 16 16 16 16 16 
HPMC K15M 10 15 10 10 15 15 

Guar gum 10 10 10 15 15 10 
Ethyl cellulose 4 4 8 8 4 8 
PVP K30 7 7 7 7 7 7 
IPA q.s. q.s. q.s.  q.s. q.s. q.s. 
Talc 2 2 2  2  2  2  

Mg Stearate 1 1 1  1  1  1  
MCC 50 46 42 45 41 37 

TOTAL 100 100 100 100 100 100 

 
Evaluation of Granules  
A Bulk Density (BD)  
Accurately weighed 2 gm of drug powder were passed through 40 # sieve and transferred in 10 ml graduated 
cylinder. Carefully level the powder without compacting, and read the unsettled apparent volume (V0). The apparent 
bulk density was calculated in gm/ml by the following formula. 

Bulk density = Weight of powder / Bulk volume ………    1  
B.  Tapped density (TD) 
Accurately weighed 2 gm of drug powder were passed through 40 # sieve and transferred in 10 ml graduated 
cylinder. Then mechanically tap the cylinder containing the sample by raising the cylinder and allowing it to drop 
under its own weight using mechanically tapped density tester at a nominal rate of 300 drops per minute and 
measure the tapped volume to the nearest graduated units. The tapped bulk density were calculated in gm/ml by the 
following formula. 

Tapped Density = Weight of powder / Tapped volume ………     2  
 

C. Index  
The Compressibility of the drug was determined by Carr’s index. It is a simple test to evaluate the BD and TD of a 
powder and the rate at which it packed down. The formula for Carr’s Index is as below. 
 

Carr’s Index (%) = [(TD-BD) x100] / TD …………..  3  
D. Hausner Ratio 
The Hausner ratio is a number that is correlated to the flowability of a drug powder material. 
 

Hausner Ratio = TD / BD            ……………4  
Table 2 describes effect of Carr’s Index and Hausner Ratio on flow property. 
 

Table 2: Effect of Carr’s Index and Hausner Ratio on flow property 

Carr’s Index (%) Flow Character Hausner Ratio 

< 10 Excellent 1.00–1.11 

11–15 Good 1.12–1.18 

16–20 Fair 1.19–1.25 

21–25 Passable 1.26–1.34 

26–31 Poor 1.35–1.45 

32–37 Very poor 1.46–1.59 

>38 Very very poor >1.60 
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E. Angle of repose 
The angle of repose of API powder was determined by the funnel method. The accurately weight powder was taken 
in the funnel. The height of the funnel was adjusted in such a way the tip of the funnel just touched the apex of the 
powder. The powder was allowed to flow through the funnel freely on to the surface. The diameter of the powder 
cone was measured and angle of repose was calculated using the following equation. 
 

                                                         tan θθθθ = h/r  …………….5                   
    
Where, h and r are the height and radius of the powder cone respectively. 
 

Table 3: Effect of Angle of repose (θ) on Flow property 

Angle of Repose (θ) Type of Flow 

< 20 Excellent 
20-30 Good 
30-34 Passable 
>35 Very poor 

 
Evaluation of Tablets 
Evaluation of Lornoxicam matrix tablets The matrix tablets prepared were evaluated for Weight variation, Hardness, 
Friability, Drug content, In-vitro Dissolution Studies, Stability Studies. 
A. Weight Variation Test 
To study weight variation, 20 tablets of each formulation were weighed using an electronic balance and the test was 
performed according to the official method. 
B. Hardness 
The resistance of tablet for shipping or breakage, under conditions of storage, transportation and handling, before 
usage, depends on its hardness. The hardness of tablet of each formulation was measured by using Pfizer hardness 
tester. 
C. Tablet thickness 
Thickness of tablets was important for uniformity of tablet size. Thickness was measured by using screw gauze on 3 
randomly selected samples. 
D. Friability 
Friability is the measure of tablet strength. Roche Friabilator was used for testing the friability     using the following 
procedure. Twenty tablets were weighed accurately and placed in the plastic chamber that revolves at 25 rpm for 4 
mins dropping the tablets through a distance of six inches with each revolution. After 100 revolutions the tablets 
were reweighed and the percentage loss in tablet weight was determined. 

% Friability = Weight (Initial)- Weight (Final) / W eight (Initial)  …………….6  
E. Drug Content Uniformity 
10 tablets were weighed accurately and powdered individually. Contents of each tablet were taken into ten separate 
50 mL volumetric flask and 20 mL of methanol were added to each volumetric flask. The mixture was shaken 
thoroughly for about 30 min. These were kept in hot water bath to dissolve the Lornoxicam and the solution was 
made up to volume with methanol and mixed well, and then the solution was filtered through Whatmann filter 
paper. From the filtrate, 1 mL was pipetted out and diluted with 10 mL of phosphate buffer of pH 6.8. The resulting 
solution from each sample was measured at 375.5 nm using UV spectrophotometer for the drug content. 
F. In-vitro Drug release study 
Drug release studies were carried out using a USP type -II dissolution rate test apparatus (Apparatus 2, 50 rpm, 37 ± 
0.5°C) for 2 hours in 0.1 N HCl solution (900 ml) as the average gastric emptying time is about 2 hours. Then the 
dissolution medium was replaced with pH 6.8 phosphate buffer (900 ml) and tested for drug release up to complete 
drug release. At the end of the predetermined time periods 10 ml of the samples were taken and analyzed for 
Lornoxicam content. A 10 ml volume of fresh and filtered dissolution medium was added to make the volume after 
each sample withdrawal. Samples were analyzed using UV spectrophotometer at 375.5 nm. 
 

Results and Discussion 
IR Studies 
Drug polymer interaction study was carried out for pure drug, HPMC K15M, Guar gum,Ethyle Cellulose. The 
results showed that there is no significant change in the chemical integrity of the drug, indicating no interaction 
between the drug molecule and polymers. 
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Table 4 : Evaluation of  Granules 
 

Parameters F1 F2 F3 F4 F5 F6 

Angle of Repose 
(°) 

30.96 29.98 29.05 27.75 26.56 27.34 

Bulk Density 
(gm/ml) 

0.487 0.493 0.476 0.500 0.476 0.483 

Tapped  density 
(gm/ml) 

0.588 0.588 0.571 0.597 0.563 0.569 

Carr’s Index 17.07 16.04 16.66 16.25 15.47 14.63 
Hausner Ratio 1.20 1.19 1.2 1.19 1.18 1.17 

 
The Resultsof  Angle of Repose range from 26.56 to 30.96 (º) and The results of bulk density and Tapped density 
ranged from 0.476 to 0.493 and 0.563 to 0.597 respectively and the compressibility index (%) ranged from  14.63 to 
17.07 The Hausner’s Ratio ranged from1.17to 1.20.  
 

Table 5 : Evaluation of Post Compression Characteristics 
 

Parameters F1 F2 F3 

Average Weight (mg) 100.25  98.95  99.60 

Drug Content (%) 98.17 ± 0.33 102.58 ±1.32 97.41 ± 0.83 

Hardness (kg/cm2) 5.6 ± 0.72 5.9 ± 0.44 6.2 ± 0.32 

Thickness (mm) 3.2 ± 0.12 3.2 ± 0.04 3.1 ± 0.07 

Diameter (mm) 5.9 ± 0.07 5.9 ± 0.13 6.0 ± 0.09 

Friability (%) 0.39 0.60 0.36 

 
The results of weight variation of tablets for all formulations were ranged from 98.95(mg) to 100.25(mg)  indicating 
that the weight variation is within the pharmacopoeial limits. Hardness was ranged from 5.6 ± 0.72   to6.2 ± 0.32 
(kg/cm2) to . Friability ranged from 0.36 to 0.60 (%) indicating that the friability of all formulations was less than 
1%. thickness. The percentage drug content of all formulations was ranged from 97.41 ± 0.83  to 102.58 ±1.32 (%) 
which was all within the acceptable limits of official standards. 
 

Table 6: Evaluation of Post Compression Characteristics 
 

Parameters F4 F5 F6 

Average Weight (mg) 99.35 99.40 99.60 

Drug Content (%) 99.75±0.29 99.43±0.20 98.70±0.65 

Hardness (kg/cm2) 6.1±0.44 6.0±0.40 5.9±0.88 

Thickness (mm) 3.1±0.25 3.1±0.88 3.2±0.10 

Diameter (mm) 6.0 ± 0.02 5.9±0.10 5.9±0.10 

Friability (%) 0.58 0.51 0.55 
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Table.7 Cumulative % drug Release 

Time(Hours) Cumulative % drug release 

F1 F2 F3 F4 F5 F6 

0 0.00 0.00 0.00 0.00 0.00 0.00 

1 19.64 11.78 12.05 14.29 17.23 15.23 

2 31.26 19.08 19.26 30.44 32.45 29.56 

4 45.19 32.49 36.95 43.67 41.23 38.12 

8 52.92 58.99 47.96 59.23 63.67 59.78 

12 68.25 62.29 74.92 65.09 75.12 78.45 

16 79.77 76.18 86.94 78.56 81.78 84.78 

20 82.77 81.18 93.85 87.35 86.67 92.34 

24 87.77 88.18 97.85 96.67 90.56 97.10 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1: Cumulative % release of Drug 
Kinetics Modelling of Drug 
Dissolution Profile 
The dissolution profile of most satisfactory formulation was fitted to zero order, first order and Higuchi model to 
ascertain the kinetic modeling of the drug release. The methods were adopted for deciding the most appropriate 
model.  
1. Cumulative percent drug released versus  time (Zero order kinetic model) 
2. Log cumulative percent drug remaining versus time (First order kinetic model) 
3. Cumulative percent drug released versus square root of time (Higuchi’s model). 
4. Log Time versus Log % Drug Retain 
 

Table 8: Mathematical modeling and drug release kinetics of formulation F1 toF6 

 
Formulation 

Code 

Kinetic Model 

Zero Order First Order Higuchi Model 

R2 R2 R2 

F1 0.984 0.790 0.955 
F2 0.974 0.768 0.963 
F3 0.992 0.810 0.970 
F4 0.987 0.794 0.954 
F5 0.881 0.792 0.964 
F6 0.985 0.811 0.961 
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The in vitro release data of best formulations (F3)  were fitted into various kinetic models. Correlation coefficients 
of formulation F3 batch showed higher correlation with zero order plots than First order and Higuchi model. So, 
predominant drug release mechanism is extended release. 
 
Stability Studies 
The best formulations F3 subjected to stability studies at 40 ± 2°C / 75 ± 5% and room temperature for 1 months. 
Then the tablets were analysed for physical change, drug content estimation and in-vitro dissolution studies at an 
interval of 15 days. Results show that after analyzing there was no change in case of physical appearance, no 
significant differences in the drug content and dissolution study. Comparison of drug release profile of formulations 
before stability and after stability the formulations found to be stable throughout the study period. 
 

Summary 
The present study was carried out to develop Extended Release matrix tablets of lornoxicam using  polymers such as 
HPMC K15M , Guar gum, and Ethyle Cellulose  alone and in combinations by wet granulation method. Based on 
the IR studies there is no possibility of interaction between Lornoxicam and HPMC K15M, Guar gum and Ethyle 
Cellulose. All the prepared formulations were evaluated for both pre-compressive and postcompressive parameters 
such as angle of repose, bulk density, tapped density, carr’s index, hausner’s ratio, tablet thickness, hardness, 
friability, weight variation and drug content uniformity, the values obtained were found to be satisfactory and they 
complies with pharmacopoeial standards. 
 

Conclusion 
Lornoxicam has a short biological half-life (4 hours). So, development of extended release formulation of 
Lornoxicam can be prepared because the extended release formulation can reduce frequency of dose administration, 
can reduce side effects and improve patient compliance. Therefore in the present study, matrix tablets of 
Lornoxicam were prepared using combination of hydrophilic and hydrophobic polymers by wet granulation method.  
It can be concluded that Ethyle Cellulose capable of retarding the drug release and HPMC K15M and Guar Gum 
show burst effects on formulation 
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