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Abstract 
Colon targeted drug delivery system is capable of protecting the drug in route to the colon 

i.e. drug release and absorption does not occur in stomach and small intestine, but only 

released and absorbed once it reaches the colon. Fenoprofen tablets were prepared by wet 

granulation Technique using different ratios of Fenoprofen with polymers like dikamali 

gum, karaya gum, gum kondagogu, okra gum, and Eudragit RL100. In the present study, 

the sustained release tablets were prepared with hydrophilic polymers like gum dikamali 

along with other natural polymers. Gum dikamali is Gardenia gummifera belonging to the 

family Rubiaceae, are medium sized trees growing all over India. The gum-resin oozing out 

from the leaf buds of these trees is called Dikamali gum. The natural polymer selected for 

the present study was Dikamali which is a hydrophilic matrix forming agent. Eudragit RL 

100 was used as polymer for targeting the drug to the colon. The invitro drug release studies 

showed that the drug release was sustained in a better way in colon for 24hours with 

dikamali gum in combination with other natural polymer. Invitro dissolution studies of 

fenoprofen tablets revealed that the formulation FPT19 containing dikamali gum as a 

polymer shows maximum drug release at the end of 24hours, when compared with the 

other formulations. Drug release kinetics of the optimized formulation states that the 

formulation FPT19 follows zero order drug release with fickian diffusion mechanism. 
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***** 

 
INTRODUCTION 
Colon-specific drug delivery has gained accrued 
importance not only for the delivery of the medicine 
for treatment of native diseases related to the colon 

however conjointly for its potential for the delivery 
of proteins and therapeutic peptides[1-4]. Increasing 
bioavailability via a colonic formulation approach has 
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conjointly been found to be effective in minimizing 
unwanted side-effects. Totally different approaches 
area unit designed supported Prodrug formulation, 
pH-sensitivity, time-dependency (lag time), microbic 
degradation and pressure level etc to formulate the 
various dose forms like tablets, capsules, 
multiparticulates, microspheres, liposomes for colon 
targeting. The potency of drug delivery system is 
evaluated exploitation totally different in vitro and in 
vivo unharness studies. The event and therefore the 
style of colon-specific drug typeulations represents a 
technological challenge as these dose forms should 
undergo the higher canal (GI) tract in intact form 
before delivering the drug to the colon. Colon-
specific drug delivery doesn't seem to create 
abundant sense initially thanks to the little space of 
absorption and therefore the sturdy barrier 
properties of the colonic epithelial tissue. 
Formulations for colonic delivery area unit, in 
general, delayed-release dose forms which can be 
designed either to supply a ‘burst unharness’ or a 
sustained/prolonged release once they reach the 
colon. However, the colon has some distinctive 
options that build this organ engaging for site-
specific drug delivery. On the one hand, the 
proteolytic enzyme activity within the gut is 
considerably not up to that within the abdomen and 
therefore the bowel and therefore the colonic transit 
time is far longer than that of the higher alimentary 
tract. This enables the delivery of unstable amide 
medicine and medicines with a coffee porosity to the 
current lower enteric region. On the opposite hand, 
the topical treatment of colonic disorders could 
result in the reduction of each drug dose and aspect 
effects. Nalfon may be a carboxylic acid spinoff and 
may be a protypical anti-inflammatory drug wont to 
cut back fever, delicate to moderate pain, 
inflammatory diseases like osteo, rheumatoid, 
juvenile inflammatory disease and Marie-Strumpell 
disease. 
 
MATERIALS AND METHODS 
Fenoprofen was obtained as a gift sample from 
Mylan pharmaceuticals, Sodium alginate, okra gum, 
karaya gum, Eudragit RL100, gum kondagogu were 
purchased from S.D. Fine chemicals, MCC, PVP K30, 
Mg-Stearate, Talc from S.D fine chemicals, Mumbai. 

METHODOLOGY 
Determination of λmax of Fenoprofen  
A solution of Fenoprofen containing the 
concentration 10 μg/ ml was prepared in different 
buffers like 0.1N HCL, 6.8pH buffer, 7.4 pH buffer and 
UV spectrum was taken using Shimadzu (UV-1800) 
double beam spectrophotometer. The solution was 
scanned in the range of 200 – 400 nm. 
Preparation of Fenoprofen tablets: 
By direct compression method (5-8)  
Fenoprofen colon targeted tablets were prepared by 
direct compression technique using drug and 
variable concentration of dikmali gum alone and 
along in combinations with okra gum, gum 
kondagogo and karaya gum, Eudragit RL 100, 
Lactose, MCC, Mg.sterate, and Talc). The respective 
powders & optional additives (composition listed in 
table-5.3) were blended thoroughly with a mortar 
and pestle. The powder blended was then lubricated 
with  Mg-stearate  and  purified  talc  and  then  
compressed  on  a  tablet punching machine. The 
enteric coating solution was prepared by simple 
solution method using 3%, 6% and 9% W / W of 
Eudragit L100. The PEG (1.5% w/w) was used as 
plasticizer and acetone and isopropyl acetone was 
used as solvent. This mixture was constantly stirred 
for 1h with paddle mechanical stirrer and the stirred 
coating solution was again filtered through muslin 
cloth to obtain a coating solution. 
 
EVALUATION OF FENOPROFEN MICROSPHERES 
a. Weight variation 
Twenty tablets from each formulation were selected 
at random and average weight was determined. Then 
the individual tablets were weighed and were 
compared with average weight9. 
b. Hardness 
The hardness of the tablet from each formulation 
was determined using Pfizer hardness tester. 
c. Friability 
Friability of the tablets was determined using Roche 
Friabilator. This device subjects the tablets to the 
combined effect of abrasion and shock in a plastic 
chamber revolving at 25 rpm and dropping the 
tablets at a height of 6 inches in each revolution. Pre 
weighed sample of tablets was placed in the 
friabilator and were subjected to 100 revolutions. 
Tablets were dedusted using a soft muslin cloth and 
reweighed. The friability (f) is given by the formula. 

Friability (f) = (1 - 100 

Where, W0 is weight of the tablets before the test and W is the weight of the tablet after the test.   
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d. Thickness and diameter 
The thickness and diameter of tablet was carried out 
using Digital calipers. Three tablets were used for the 
above test from each batch and results were 
expressed in millimeter.  
e. Drug content 
Powder one tablets extraction was carried out using 
6.8pH buffer. The concentration was determined 
spectrophotometrically against appropriate blank.  
Calculate the content of Fenoprofen specific 
absorbance as given in IP10, 11. 
f. In-vitro dissolution studies  
The release rate of Fenoprofen from tablet was 
determined using the United States Pharmacopoeia 
(USP) dissolution testing apparatus II. The 
formulated microspheres (F1-F16) were tested for 
the in vitro dissolution studies for first 2hrs in 0.1N 
HCL, as the stomach pH was acidic in nature, then the 
buffer was replaced with 6.8pH for 5hrs as the 
intestinal transit time was nearly 5hrs, and then the 
buffer was replaced with 7.4pH as the colon pH was 
alkaline in nature. Samples were analyzed by Uv 
spectrophotometer at 279nm. 
Kinetics of drug release 
In short, the results obtained from in vitro release 
studies were plotted in different kinetics models of 
data treatment as follows.  
Cumulative percentage drug release Vs. Time (zero 
order rate kinetics).  
Log cumulative percentage drug retained Vs. Time 
(first order rate kinetics).  
Cumulative percentage drug release Vs. √T (Higuchi’s 
classical diffusion equation).  
Log cumulative percentage drug release Vs. Log Time 
(Peppas exponential equation). 
 
RESULTS AND DISCUSSION 
Standard plot of Fenoprofen  
The standard graph of Fenoprofen was analyzed in 
different buffer mediums using 0.1N HCL, 6.8 and 
7.4pH phosphate buffers. And it shows that the 
Fenoprofen in all these three buffers obeys beers law 
as its regression value was found to be 0.999 in all 
the three buffers.  
Drug polymer interaction (FTIR) study  
From the drug and polymer compatibility studies it 
was found that the characteristic peaks that were 
observed in the pure drug was found to be in the 
optimized formulation of the tablets, so that it was 
confirmed that the drug haven’t any interactions 
with polymers we have used. 
Post compression parameters: 
The average weight of the fenoprofen colon targeted 
tablets was found to be in the range of 397.99±0.04 

to 401.22±0.54mg. Thicknesses of the fenoprofen 
colon targeted tablets were found to be in the range 
of 3.14±0.02 to 3.69±0.36mm.  
Hardness of the fenoprofen colon targeted tablets 
was found to be in the range of 4.23±0.36 to 
5.88±0.24kg/cm2. 
Friability of the fenoprofen colon targeted tablets 
were found to be in the range of 0.11±0.11 to 
0.86±0.22% 
Drug content of the fenoprofen colon targeted 
tablets was found to be in the range of 82.69±0.10 to 
96.56±0.54%. 
Invitro dissolution studies: 
The formulated fenoprofen colon targeted tablets 
(F1-F20) were tested for the in vitro dissolution 
studies for first 2hrs in 0.1N HCL, as the stomach pH 
was acidic in nature, then the buffer was replaced 
with 6.8pH for 5hrs as the intestinal transit time was 
nearly 5hrs, and then the buffer was replaced with 
7.4pH as the colon pH was alkaline in nature.  
The colon targeted tablets were prepared by using 
dikamali gum alone and in combinations with natural 
polymers like karaya gum, okra gum, gum 
kondagogu. 
The F1 trail was formulated using dikamali gum alone 
at a concentration of 25mg/tab, shows maximum 
drug release at the end of 6hrs as the concentration 
of polymer was very low which is not sufficient for 
sustaining the drug release whereas F2 trail was 
formulated using karaya gum as a sustained release 
polymer at a concentration of 25mg/tab shows 
maximum drug release at the end of 8hrs, in a 
sustained manner, but it wasn’t designed release 
pattern as per our criteria so that the concentrations 
of the polymers were increased further. F3 trail was 
formulated using gum kondagogu as a matrix former 
at a concentration of 25mg/tab, shows maximum 
drug release at the end of 6hrs. While F4 trails were 
formulated using okra gum at same concentration as 
the above trails but none of the trails shows 
sustained drug release. So, the concentrations of the 
polymers were further increased to retard the drug 
release. Formulations F5-F8 were formulated using 
the polymers as that of used in F1-F4, but in these 
trails the polymer concentration was increased from 
25mg/tab to 50mg/tab. The drug release from the 
formulations were found to be as F5 shows at 8th 
hour and F6 at 10th hour, F7 at 12th hour, whereas F8 
at 12th hour. From the above dissolution studies i.e., 
from F1-F8 it was observed that the none of the 
above formulations doesn’t shows sustained drug 
release as per our aim and objective. So to evaluate 
the matrix forming capacity of the dikmali gum as a 
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sustained release polymer, based upon the individual 
polymer trails i.e., from F1-F8. 
From the above dissolution studies, it was clearly 
observed that the natural polymers we have used 
alone didn’t sustained the drug release. So now 
dikmali gum was used along with other natural 
polymers in different ratios to sustain the drug 
release. The F9 formulation containing Dikmali gum 
and karaya gum in 25:25 ratio shows maximum drug 
release at the end of 12th hour. F10 formulation 
containing Dikmali gum and gum kondagogu in 25:25 
ratio shows maximum drug release at the end of 12th 
hour. F11 formulation containing Dikmali gum and 
okra gum in 25:25 ratio shows maximum drug release 
at the end of 12th hour. Among the formulations F9-
F11 that were formulated using dikmali gum and 
natural gums in combination it was observed that the 
drug release was not sustained for a long time. So the 
polymer concentrations were further increased from 
25:25 to 37.5:37.5. F12 trail containing dikamali: 
karaya gum shows maximum drug release at the end 

of 24 hrs, but in case of F13 and F14 using gum 
kondagogu and okra gum along with dikmali gum 
didn’t sustained the drug release up to 24hrs. 
Among these F12 sustains the drug release up to 
24hrs. To optimize the sustained release polymer 
concentration, further trails were formulated using 
50:50 ratios of dikmali gum and natural polymers, 
but due to higher polymer concentration the drug 
release was retarded more than the normal. So F12 
trail was considered as the optimize concentration of 
dikmali gum and karaya gum as sustained release 
polymer. Eudragit concentration was further 
increased to 6% and it retards the drug release up to 
4-5hrs, to optimize the Eudragit concentration 
further trail was coated with 9% Eudragit, and it 
retards the drug release for more than 6hrs. So 6% 
Eudragit was onsidered as the optimize 
concentration to retard the drug release. Based upon 
the dissolution studies it was observed that F19 
formulation suits for colon targeted drug delivery.

 
 
 

Table No: 1 Formulation table of Fenoprofen COLON TARGETED TABLETS (FP CTT) 
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Table No: 2 Formulation table of FPT. 

 
 

Table No: 3 Evaluation parameter OF FP CTT: 

Formula Average weight Hardness Thickness Friability Drug content 

F1 399.86±0.12 5.12±0.24 3.20±0.28 0.26±0.04 84.36±0.36 

F2 399.45±0.26 5.98±0.36 3.62±0.16 0.34±0.27 88.02±0.22 

F3 398.79±0.58 5.38±0.12 3.45±0.29 0.24±0.22 86.22±0.02 

F4 397.99±0.04 5.12±0.08 3.20±0.22 0.72±0.36 82.69±0.10 

F5 399.66±0.32 5.36±0.34 3.18±0.16 0.68±0.24 84.21±0.26 

F6 398.69±0.12 5.22±0.12 3.26±0.10 0.56±0.12 88.08±0.51 

F7 399.17±0.56 4.83±0.26 3.14±0.02 0.82±0.18 93.39±0.29 

F8 399.55±0.01 5.14±0.24 3.38±0.35 0.48±0.36 87.22±0.02 

F9 399.91±0.12 5.12±0.12 3.29±0.12 0.38±0.24 90.14±0.16 

F10 400.02±0.18 5.16±0.58 3.49±0.34 0.21±0.26 90.56±0.54 

F11 399.62±0.22 5.44±0.12 3.67±0.26 0.24±0.54 88.54±0.28 

F12 399.44±0.35 5.52±0.33 3.25±0.29 0.64±0.21 92.98±0.16 

F13 399.96±0.12 5.32±0.16 3.40±0.54 0.76±0.16 90.28±0.33 

F14 400.28±0.36 5.14±0.24 3.16±0.26 0.72±0.18 92.22±0.28 

F15 399.87±0.87 5.28±0.18 3.32±0.22 0.58±0.44 96.56±0.54 

F16 400.19±0.24 4.23±0.36 3.54±0.17 0.86±0.22 92.84±0.33 

F17 400.02±0.08 5.16±0.24 3.48±0.15 0.46±0.16 93.16±0.26 

F18 418.28±0.12 5.42±0.11 3.56±0.26 0.52±0.20 94.22±0.15 

F19 412.26±0.13 5.26±0.24 3.69±0.36 0.18±0.18 95.12±0.29 

F20 421.22±0.54 5.88±0.24 3.74±1.52 0.22±0.16 93.28±0.24 
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Fig 1: in vitro drug release studies of FPT1-FPT4 formulations 

 
 

 
Fig 2: in vitro drug release studies of FPT5-FPT8 formulations 

 
 

 
Fig 3: in vitro drug release studies of FPT 9- FPT 11 formulations 
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Fig 4: in vitro drug release studies of FPT 12- FPT 14 formulations 

 
 

 
Fig 5: in vitro drug release studies of FPT 15- FPT 17 formulations 

 
 

 
Fig 6: in vitro drug release studies of F18-F20 formulations 
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Table No: 4 Kinetic data of FP CTT 

R2 values n values 

Formulation Zero order First order Higuchi Korsmeyer-Peppas Korsmeyer-Peppas (n) 

FPT19 0.986 0.791 0.953 0.610 1.854 

 
CONCLUSION 
Tablets of Fenoprofen were formulated by wet 
granulation technique using different drug: polymer 
concentrations and by using different natural 
polymers like karaya gum, gum kondagogu and okra 
gum along with Dikamali gum. The invitro dissolution 
data for best formulation F19 were fitted in different 
kinetic models i.e, zero order, first order, Higuchi and 
korsemeyer-peppas equation. Optimized 
formulation F4 shows R2 value 0.986. As its value 
nearer to the ‘1’ it is conformed as it follows the Zero  
order release. The mechanism of drug release is 
further confirmed by the korsmeyer and peppas plot, 
if n = 0.45 it is called Case I or Fickian diffusion, 0.45 
< n < 0.89 is for anomalous behavior or non-Fickian 
transport, n = 0.89 for case II transport and n > 0.89 
for Super case II transport. The ‘n’ value is 1.854 for 
the optimized formulation (F19) i.e., n value was > 
0.89 this indicates super case transport. The release 
kinetics for the optimized formula are shown in 
table.  
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