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ABSTRACT 

 
The colon is a site where both local and systemic delivery of 

drugs can take place. Local delivery allows topical treatment of 

inflammatory bowel disease. However, treatment can be made 

effective if the drugs can be targeted directly into the colon, thereby 

reducing the systemic side effects. The aim of the present research 

work was to develop sustained release matrix formulation of 

lornoxicam targeted to colon by using both hydrophilic and 

hydrophobic polymers and in-vitro drug release study. Matrix tablets 

were prepared by direct compression method using different 

concentration of Hydroxypropylmethylcellulose (HPMC) and Ethyl 

Cellulose (EC). Prepared formulations were subjected to various 

studies like hardness, friability, thickness, % drug content, weight 

variation etc. Tablets were subjected to In-Vitro drug release in 0.1 N 

HCl (pH 1.2), phosphate buffer (pH 7.4) followed by phosphate buffer 

(pH 6.8).  In-vitro drug release data were fitting to Higuchi and Pappas 

equation indicated that diffusion along with erosion could be the 

mechanism of drug release. It was observed that combination of both 

the polymers exhibited the best release profile and able to sustain the 

drug release for prolong period of time. The test batch comparison 

analysis was confirmed that the combination of both hydrophilic and 

hydrophobic polymers successfully employed for formulating the 

sustained release colon targeted matrix tablets of lornoxicam. 
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INTRODUCTION  

An appropriately designed controlled release drug 

delivery system can be major advance towards solving 

problems concerning targeting drug to specific organ or 

tissue and controlling the rate of drug delivery to the 

target tissue. Matrix tablet are an interesting option 

when developing an oral controlled release formulation. 

The present study focuses on oral controlled release 

polymer dosage forms and type of various polymers 

used to formulate matrix tablets.  Conventional dosage 

form release the drug instantaneously and showing 

large distribution to all organs but in certain disease or 

disorder there is need to have more drug concentration 

at specific site and the problem in conventional dosage 

form is drugs may distributed to all parts, least 

concentration reaches to required site along with some 

drug damage to unintentional organ or body tissue. So 

there is need to target the drug to specific site. 

 Colon targeted matrix tablet is one controlled 

release dosage form, which release the drug in 

continuous manner at colon. The release of drug by 

both dissolution controlled as well as diffusion 

controlled maintaining therapeutic blood or tissue levels 

at of the drug for extended period of time with 

minimized local or systemic adverse effects. 

 Colon are concerned with number of diseases 

like IBD, colon cancer etc. The term inflammatory bowel 

disease (IBD) covers a group of disorders in which the 

intestines become inflamed (red and swollen).   Two 

major types of IBD are described: ulcerative colitis and 

Crohn's disease. As the name suggests, ulcerative 

colitis is limited to the colon (large intestine). 

Although Crohn's disease can involve any part of the 

gastrointestinal tract from the mouth to the anus, it 

most commonly affects the small intestine and/or the 

colon.      

 

 

Both ulcerative colitis and Crohn's disease usually run 

a waxing and waning course in the intensity and severity 

illness. When there is severe inflammation, the disease 

is considered to be in an active stage, and the person 

experiences a flare-up of the condition. 

 It is very challenging task to prepare such 

dosage form which could be target the colon hence, 

one of active drug Lornoxicam a nonsterroidal 

antiinflametry and antipyretic agent, has 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 5 hours so patients are 

routinely asked to take Lornoxicam for several times in 

a day. Such frequent drug administration may reduce 

patient’s compliance and therapeutic efficacy. The 

objective of the present study was to develop 

controlled release matrix formulations of Lornoxicam 

and to examine the effects of both hydrophilic and 

hydrophobic polymers on in-vitro drug release. In the 

present study, Lornoxicam matrix formulations were 

prepared by using hydrophilic polymer, HPMC and 

hydrophobic polymer, EC alone and in combination to 

study the release kinetics and find out the effects of 

both the polymers and their combinations. 

MATERIALS AND METHODS 

Materials 

Lornoxicam was a gift sample from alembic 

pharmaceutical Pvt. Ltd, Nasik. HPMC (USV 

pharmaceutical Pvt. Ltd, Nasik) Ethyl cellulose, 

Microcrystalline Cellulose, magnesium Stearate and talc 

other materials and solvents used were of analytical 

grade. In vitro analysis of the prepared tablets was 
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carried out as per the requirements of matrix tablets as 

specified in official pharmacopoeia. 

Preparation of tablets 

All the formulations were prepared by direct 

compression method. The drug (10 mg/tablet) and 

other excipients used in the formulations passed 

through a No. 60 sieve prior to compression. Powder 

blends were prepared using a cone mixer for 15 min. 

Then talc was added and mixed for another 5 min. The 

amount of polymers and others ingredients are given 

in Table 1. The required quantity of the ingredients for 

preparing the sustained release formulations were 

compressed using a rotator punch tablet machine  

equipped with 4.5 mm circular, flat and plain punches. 

The batch size of each formulation was 50 tablets. 

Table no .01: Composition of colon targeted matrix tablet(100mg)   

 

 
 

EVALUATION / QUALITY CONTROL TEST : 

 The quality control tests for the matrix tablets, 

such as hardness, friability,  weight variation etc. were 

determined using reported procedure. The tablet 

crushing strength was tested by commonly used Pfizer 

tablet hardness tester. A tablet is placed between the 

anvils and the crushing strength, which causes the tablet 

to break, is recorded control limit is (4 to 5 kg/cm). 

Friability was determined by first weighing tablets 

equivalent to 6.5g after deducting and placing them in a 

Roche® friabilator (Electro lab Pvt. Ltd., India), which 

was rotated for 4 min at 25 rpm. After dedusting, the 

total remaining mass of the tablets was recorded and 

the percent friability was calculated. Weight variation 

was determined by weighing 20 tablets individually, the 

average weight was calculated and the percent variation 

of each tablet from the average weight of tablet was 

calculated. Disintegration time was determined using 

the USP disintegration apparatus in phosphate buffer pH 

6.8 maintaining the temperature at 37 ± 2°C. Not 

a single tablet has disintegrated with two hours in 0.1N 

HCL, But not a single tablet has remain intact after one 

hours pH 6.4 phosphate buffer. Drug release profile was 

evaluated in vitro using a dissolution test apparatus .The 

USP XIII Type II (paddle type) method was selected to 

perform the   dissolution profile of lornoxicam .The 

dissolution for six tablets into phosphate buffer pH 6.8. 

The temperature was maintained at 37 ± 0.5°C and a 

constant paddle rotation speed of 100 rpm. Samples (5 



International Journal of Pharmaceutical Research & Development                                                                 ISSN: 0974 – 9446 

 

Available online on www.ijprd.com 
229 

ml) were withdrawn at regular intervals and filtered. The 

samples were analyzed by UVspectrophotometer at 

wavelength 374 nm. The thickness of the tablets was 

determined using a digital screw gauge (Mitutoyo, 

Japan).Five tablets from each batch were used, and 

average 

Values were calculated (Table2). All values are 

mentioned in table no.2. 

Table no.02 Evaluatory data of lornoxicam matrix tablet showing all parameter in comparative form 

 

 
Analysis of release profiles 

The rate and mechanism of release of lornoxicam   from 

the prepared matrix tablets were analyzed by kinetic 

model such as 

Table no: 03 kinetic model describing equvation and R² 

value 

Kinetic model Rigreation coefficient 

value and equation 

Higuchi model Y = 8.0923x-99.188 

R² = 0.9463 

Hixson Crowell cube 

model 

Y = 0.0099x + 7.3218 

R² = 0.8941 

Pappas model Y = 1.2231x – 1.3929 

R² = 0.9217 

 

RESULT AND DISCUSSION: 

Physical characterization of the tablets 

   All the formulations were 

prepared according to the formula given in Table 1. The 

prepared matrix tablets were evaluated for various 

physical properties as indicated in Table no (2, 3, 4, 5). 

All the batches were produced under similar conditions 

to avoid processing variables. All the formulations were 

evaluated for various physical Parameters such as 

weight variation, thickness, hardness, friability and drug 

content.  

  Hardness of tablets ranged from 3.7 to 

5.2 kg/cm², thickness of tablets were found within the 

range of 3.16 to 3.45 mm. The percentage friability of all 

the formulations was in between 0.41 to 1.5 percent. 

The values of hardness test and percent friability 

indicates good handling property of prepared tablets. 

The drug content uniformity in the tablets was within 

the range from 90 to 99 percent. 
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In-vitro drug release studies  

             The in vitro drug release study was shown from 

different kinetic model. Result of kinetic model suggests 

that their significant difference among test result 

Obtained. It was observed that the drug release was 

slower from formulations containing hydrophobic 

polymer ethyl cellulose as compared to hydrophilic 

HPMC polymer. This may be due to hydrophobic nature 

of ethyl cellulose, which restrict the penetration of 

medium inside the matrix and also restrict the 

formation of gel layer around the matrix as compared to 

the hydrophilic HPMC. 

   When the polymer concentration was increase 

from 10 to 30% the drug release rate was found to 

decrease. This is due to the reason that the swelling 

degree is less because of higher concentration of 

polymers. But, further increase in concentration of the 

polymer did not significantly affect the drug release 

rate. Formulation F1 and F3 containing 10% HPMC and 

10%EC individually were able to sustain the drug release 

for 4and 8 hours respectively (94.13  for HPMC at 

4hours and 93.12  for EC at 8 hours at colon ). In case of 

formulation F2, F4 containing 20% and 30% HPMC 

showed 92.46 and 90.35 drug released in 6hours and 8 

hours respectively This again, is due to the hydrophobic 

nature of ethyl cellulose which restricts the formation of 

gel layer around the matrix formulation and retarded 

drug release from the matrix. 

 

Graph no.01 Percent Drug Release V/S Time 

 

In case of formulation F5, where combination of both 

the hydrophilic and hydrophobic polymers were present 

at a low concentration (10% EC was incorporated with 

10%HPMC), was able to drug release for 10 hours (99 % 

drug released in 10 hours).  This may occur due to 

presence of both hydrophilic and hydrophobic polymer 

which allows little swelling but did not allow Rapid 

diffusion of the drug from the matrix. 

  The release kinetic data for all the 

formulations is shown in Table no.3. The kinetic data of 

all the formulation showed good fit in higuchi model 

equation which indicated the combined effect of 

diffusion and erosion mechanism for controlled drug 

release. The R² value of higuchi model is nearer to 1. 

Hence test batch f5 produces desired release pattern 

which is responsible for maintaining concentration at 

colon. 

 

Higuchi Model  

 

Graph no :01 % drug release v/s square root of time  

 

 

Hixson Crowell cube rout model 
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Graph no: 02 cube root of % drug remaining v/s time 

(min) 

 
 

Pappas model  

Graph no: 03 log % drug release v/s log time  

 

CONCLUSION 

 Results of the present research work 

demonstrate that the combination of both hydrophilic 

and hydrophobic polymers successfully employed for 

formulating the Controlled release matrix tablets of 

lornoxicam. It is observed that 10% of each the polymer 

in combination was able to produce desire formulation 

which release more than 90% drug in 10 hours. The 

mechanism of drug release was observed the combined 

effect of diffusion and erosion for controlled drug 

release So, combination of both hydrophilic and 

hydrophobic polymer was suitable to produce the 

matrix tablet rather than the using a single type of 

polymer. 

 

REFERENCES 

1. Madhusmruti Khandai, Santanu Chakraborty, 

Anuradha Sharma, and Debashisha Panda et al  “ 

Development Of Propranolol Hydrochloride 

 Matrix Tablets: An Investigation On 

Effects Of Combination Of  Hydrophilic And 

hydrodrophobic Matrix Formers Using Multiple 

Comparison Analysis “  ISSN 0976 – 044X Volume 

1, Issue 2, March –  April 2010; Article 001 

2. Fathelrahman Abdelraziq Bdelkareem Adam 

“Design And Evaluation of Prolonged Release 

Gliclazide Matrix Tablets “  Thesis submitted 

in fulfillment of the Requirements for the degree 

of Master Of Science July 2007. 

3. Atul Kuksal, Ashok K. Tiwary, Narendra K. Jain, 

and Subheet Jain  “Formulation and In Vitro, In 

Vivo Evaluation of Extended- release Matrix 

Tablet of Zidovudine: Influence of Combination 

of Hydrophilic  and Hydrophobic Matrix Formers” 

AAPS pharmscitech 2006; 7 (1)Article 

1(http://www.aapspharmscitech.org) 

4. Ebube NK, Hikal A, Wyandt CM, Beer DC, Miller 

LG, Jones AB  “ Sustained release of 

acetaminophen from heterogeneous matrix 

tablets, Influence of polymer ratio, polymer 

loading and coactive on drug  Release ”. Pharm 

Dev Technol. 1997;2:161Y170.  

5. Sinha VR, Kumria R. Coating polymers for colon 

specific drug delivery:A comparative in vitro 

evaluation. Acta pharm. 2003; 53: 41-47.  

6.  George M, Grass IV, Robinson JR.Sustained and 

Controlled release drug delivery systems. Marcel 

Dekker, New York, 1978, 124-127. 

7. Kuksal A, Tiwary AK, Jain NK, Jain S. Formulation 

And in-vitro evaluation of extended-release 

matrix Tablet of zidovudine: influence of 

combination of Hydrophilic and hydrophobic 

matrix formers. AAPS  Pharm.Sci.Tech.2006,7(1), 

E1-E9, Article 1, DOI: 10.1208/pt070101. 

y = -0.009x + 7.305
R² = 0.897

0

0.5

1

1.5

2

2.5

3

3.5

4

0 200 400 600 800C
u

b
e
 r

o
o

t 
o

f 
%

 D
 r

e
m

a
in

in
g

Time (min)



International Journal of Pharmaceutical Research & Development                                                                 ISSN: 0974 – 9446 

 

Available online on www.ijprd.com 
232 

8. Higuchi T. Mechanism of sustained action 

Medication. J. Pharm. Sci.1963, 52, 1145-49. 

9. Chien YW, Wearley LL .AIDS and chemotherapy. 

Drugs Today.1989; 25:19Y25. 

10. Anekant Jain, Yashwant Gupta and Sanjay K. Jain 

Perspectives of Biodegradable Natural 

Polysaccharides for Site-Specific Drug Delivery to 

the Colon  January 15, 2007. 

11. Anil K. Philip, Betty Philip  Colon Targeted Drug 

Delivery Systems: A Review on Primary and 

Novel Approaches Oman Medical Journal 

2010,Volume 25, April 2010  

12. Peter R. Bieck, Colonic drug absorption and 

metabolism page no. 14-21.  55-61, 77-86. 

13. M.K. Chourasiya, S.K.Jain. Pharmaceutical 

approaches to colon targeted  drug 

delivery system, january 2003. 

 

 

 

 

 

 

 

 

 

 

 

 

 

***** 


