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ABSTRACT

The aim of the present investigation was to formulate and evaluate of
Colon Targeted Suppository of Mesalazine. The attempts have been
made to increase the dissolution of BCS class IV drug Mesalazine
using Cocoa butter, Polyethylene Glycol 6000, Polyethylene Glycol
9000 as base which was prepared by Fusion Method. Base
combinations was prepared. Total three formulations of each
combinations of base (Cocoa butter: Polyethylene Glycol 6000 and
Cocoa butter: Polyethylene Glycol 9000) were prepared in the ratio
of 1:9 to 9:1.Cocoa butter was taken alone and used as standard.
These base combinations were evaluated for optimization of base
using parameters like melting point and liquefaction time. The
optimized base (Cocoa butter: Polyethylene Glycol 6000 with ratio
of1:9 and Cocoa butter: Polyethylene Glycol 9000 with ratio of1:9)
was then formulated into Colon Targeted Suppository of Mesalazine.
Polyethylene glycol 400 was added in combination of bases which
was used as plasticizer to increase its flexibility which was added in
the concentration of 15, 30 and 45%. Displacement value was then
calculated to formulate suppository. These formulated colon targeted
Mesalazine suppository were evaluated with parameters such as
weight variation, hardness, melting point, liquefaction time, content
uniformity, and dissolution test. The F3 batch was selected as
optimized formulation and was found superior. The F3 formulation
shows high drug release of 94.31% and less dissolution time of 30
minutes from six formulation batches; Hence showing better results
than other formulations. When F3 formulation was compared with
marketed formulation, it gives highest percent drug release than
marketed formulation. The results of stability studies showed that F3
has no significant change in drug content, melting point, hardness,
liquefaction time and dissolution profile of suppositories after storing
them for 90 days at refrigeration temperature.
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Targeted drug administration into the lower channel,
specifically the large intestine, is understood as colon
transport (i.e. Colon).Targeted drug transport implies
selective and effective localization of drug into the
goal at healing concentrations with constrained get
admission to non-target sites. A focused drug
transport gadget is desired in pills having instability,
low solubility and brief half-life. Targeted transport
of medication to the colon is often to reap one or
greater of 4 objectives-To lessen dosing frequency, to

postpone transport to the colon to reap excessive
nearby concentrations within side the remedy of
illnesses of the distal gut, to postpone transport to a
time suitable to cope with acute stages of disease
(Chronotherapy), to supply to an area this can be
much less antagonistic metabolically eg. to facilitate
absorption of acid and enzymatically labile materials,
particularly peptides. The colon makes up the longest
a component of the massive gut. It starts from the
caecum on the valve and ends within side the rectum.
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The colon is prepared 1.five meters lengthy and
frames the convolute of the tiny gut within side the
belly cavity. However it should be shortened and lie
pretty flexibly just in case of an incomplete rotation
of the umbilical loop for the duration of
embryogenesis. The colon is subdivided into four
parts: ascending, transverse, descending and colon.
The colon lays secondary retro peritoneal at the
correct facet of the belly cavity and movements
within the direction of the correct colic flexure at the
bottom facet of the liver. From there the colon runs
intra peritoneal within the direction of the spleen
forming the left colic flexure. This component is
attached to the posterior belly wall via way of means
of the mesocolon and is consequently very flexible.
Beginning on the left colic flexure the colon proceeds
downwards secondary retroperitoneal on the left belly
wall and adjustments over to the S shaped colon
within side the left iliac fossa. Because the colon lays
intra peritoneal it's a mesocolon further. This final an
element of the colon ends within side the rectum at
the height of S2-S3.Inflammatory bowel disorder
(IBD) is an idiopathic disease resulting from immune
response to host intestinal micro flora. The
fundamental quantity IBD is often accustomed 2
bows disorder having many similarities however the
situations commonly have unique morphological
appearance. These two situations are inflammatory
bowel disease and Crohn's disorder. Crohn's disorder
may additionally contain any a part of the digestive
tube however have an impact on most typically 15-25
cm of the terminal ileum which may also additionally
amplify into the caecum and sometimes into the
colon. Both inflammatory bowel disease and Crohn's
disorder commonly contain severe diarrhoea, belly
pain, and fatigue and weight loss. Colitis is an
inflammatory bowel disorder (IBD) that reasons
infection and ulcers (sores) to your alimentary canal.
Inflammatory bowel disease impacts the innermost
lining of your big intestine (colon) and rectum.
Symptoms commonly increase over time,

alternatively than suddenly. It develops from variety
from moderate to severe. Having inflammatory bowel
disease places a patient at extended threat of growing
carcinoma. A drug could also be dropped at the colon
thru the oral, or the rectal route. Drug while
administered orally undergoes first by skip
metabolism which does now not attain web website
online of motion i.e. colon. So to stay removed from
first by skip metabolism, drug is run rectally that's
formulated in suppository. Suppositories are strong
dosage bureaucracy meant for insertion in to border
cavities or orifices (Rectum, Vagina & Urethra)
wherein they soften or dissolved & exert localized or
systemic effect. Drugs will be administered in
suppository shape for both nearby or systemic effects.
Such motion relies upon on the character of the drug,
its concentration, and also the charge of absorption.
Emollients, astringents, antibacterial dealers, steroids,
and nearby an aesthetics are disbursed in suppository
for treating nearby situations  Analgesics,
antispasmodics, sedatives, tranquilizers, and
antibacterial dealers are disbursed in suppository for
systemic motion.

MATERIALS AND METHODS:

Mesalazine was obtained from Yarrow Chem
Products, Mumbai. Cocoa butter, Polyethylene Glycol
400, Polyethylene Glycol 6000, Polyethylene Glycol
9000 was obtained from Research Lab Fine Chem.
Industry, Mumbai. Other excipients such a Tween 80
and Methyl Paraben was also obtained from Research
Lab Fine Chem. Industry, Mumbai.

Calibration of Mold and Displacement Value
Calibration is performed for each suppository form
with the usual criteria for making medicines. The
right amount of suppository was first manufactured of
molded suppositories from the base material only.
After removing from the mold, weigh the suppository
and add it to the total weight. The average weight of
each suppository is recorded. The molds that are
calibrated of 1.01gms to 1.32gms.

Fig. 1 UV spectra of Mesalazine in Phosphate Buffer pH 7.2
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Pre formulation Studies of Base

Base optimization was done to select best combinations of bases by applying evaluation parameters like melting
point and liquefaction time to prepare colon targeted suppository of Mesalazine. The various combinations of
Cocoa Butter, Polyethylene Glycol 6000 and Polyethylene Glycol 9000 were taken in the ratio of 9:1 to 1:9
respectively. These combinations of bases were evaluated and best combinations of bases was selected to
manufacture colon targeted suppository of Mesalazine.

Table 1: Base Optimization of Suppository Base

Bases Ratio Melting point(°C) Liquefaction time(mins)
Cocoa Butter - 31 3
Cocoa Butter: Polyethylene Glycol 6000 | 9:1 32 3
8:2 35 4
7:3 36 8
6:4 44 9
5:5 49 14
4:6 51 21
3.7 55 37
2:8 56 48
1:9 59 51
Cocoa Butter: Polyethylene Glycol 9000 | 9:1 35 4
8:2 38 15
7:3 41 19
6:4 44 37
5:5 49 51
4:6 52 59
3:7 57 67
2:8 61 77
1:9 63 84

Preparation of Suppository

During base optimization from combinations of different bases prepared by fusion method, the best batch was
selected by evaluating base combinations using parameters like melting point and liquefaction time. The best
batch of Cocoa butter and Polyethylene glycol 6000 and Cocoa butter and Polyethylene glycol 9000 of ratio 9:1
was selected. Total six batches for Colon Targeted Suppository of Mesalazine was prepared by first melting the
bases separately, later adding Mesalazine to the melted bases which were thoroughly mixed to form a
homogenized mixture. Lastly various excipients like Polyethylene Glycol 400, Tween 80, Methyl Paraben were
added and poured in the lubricated mould to form suppository.

Table 2: Formulation of Colon Targeted Suppository of Mesalazine

Formulations F1 F2 F3 F4 FS Fé
Ingredients Unit formula (mg per suppository)
Mesalazine 400 | 400 | 400 | 400 | 400 | 400
Cocoa butter 521.1 | 507.6 | 494.1 | 521.1 | 507.6 | 494.1
Polyethylene glycol 6000 | 57.9 | 56.4 | 54.9 - - -
Polyethylene glycol 9000 - - - 579 | 564 | 549
Polyethylene Glycol 400 | 15 30 45 15 30 45
Tween 80 5 5 5 5 5 5
Methyl paraben 1 1 1 1 1 1
Total 1000 | 1000 | 1000 | 1000 | 1000 | 1000
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EVALUATION OF COLON TARGETED SUPPOSITORY OF MESALAZINE

Sr.no

Parameter studied

Fl1

F2

Table 3: Evaluation of Colon Targeted Suppository of Mesalazine

Formulation

F3

F4

F5

Fé6

1 Hardness test(g/cm”) | 3.8+0.16 | 3.7+0.13 | 3.5+0.09 | 4.0+0.06 | 3.8+0.09 | 3.7+0.08
2 Melting point(°C) 39.541.02 | 38.5£1.03 | 37+1.16 | 41+1.05 | 40+1.12 | 39.5+1.09
3 |Liquefaction time(mins)| 9+0.05 7+0.04 6+0.10 11+0.07 9+0.02 8+0.09

4 Weight variation(g) 1.4+£0.06 | 1.320.02 | 1.5+0.04 | 1.7+0.08 | 1.4+0.09 | 1.6+0.05
5 Drug content (%) 96.19+0.15]95.32+1.93195.87+1.7896.62+0.19|95.65+£1.56 | 96.48+0.85

General appearance
Suppositories were taken randomly from batches for visual evaluation which include parameter like colour,
odour, surface characteristics.

Hardness test
Monsanto hardness tester was used to evaluate the hardness of suppository.

Melting point determination

Determination of melting point was done by selecting three suppositories from each batches which was then
placed in the water bath containing phosphate buffer pH7.2 with 37° C. The temperature was noted when the
whole suppository is melted.

Liquefaction time

This test was performed in burette having broad opening one end and a narrow on the other. Burette was filled
with 5 ml phosphate buffer (pH 7.2) which is placed in a water bath having 37°C.A suppository was placed
inside the burette from the broad end which was then pushed to the narrow end. A thin glass rod was placed on
the top of suppository. The time for glass rod to penetrate the suppository was noted.

Weight variation

Suppositories were weighed individually and its mean was calculated. Weight variation limit of suppositories
should no more than two suppositories should deviate by more than 5% of the average weight but should not
deviate more than 7.5%

Drug content percentage

Assay was done by placing a suppository in 700 ml of phosphate buffer (pH 7.2) that was maintained at 37°C till
it melted. 1 ml of sample was withdrawn and then diluted into 50 ml with phosphate buffer which was then
determined by UV visible spectrophotometer by measuring its absorbance at 205nm.

In-vitro release profile

The in-vitro releases of various formulation of colon targeted suppository of Mesalazine were studied with
apparatus known as dissolution test apparatus type I basket (LABINDIA, Martix Techno Chem, India).A
suppository from each batch was placed in 900 ml phosphate buffer (pH 7.2, temperature 37°C) at a 50 rpm.
Aliquots of 10 ml was taken at various time intervals which was then filtered with Whatman No. 1 filter paper
that is used for quantitative analysis of Mesalazine by UV visible spectrophotometer at 205.5 nm. Each sample
was replaced with 10 ml fresh buffer. The cumulative percentage of drug release was calculated and plotted
versus time.

Stability study

The prepared colon targeted suppository of Mesalazine were placed and stored at ambient conditions, 4°C for a
period of 90 days. Each suppository was weighed and wrapped in a aluminium foil and put at above specified
conditions in a refrigerator for three months. After each month, suppository sample was analysed for hardness,
melting point, liquefaction time, dissolution and drug content

Table 4: Stability Studies of Formulation F3
Stored at 4°C with no control of RH Formulation F3

Storage period \

Hardness Meltin Liquefaction Dru
( Kg/cmz ) point(’ g) t?me{min ) contelft% ORI,
Initial 3.5+0.02 37+1.23 6+0.01 95.87+1.45 94.31+0.05
After 2 month 3.4+0.01 36+1.25 5+0.03 94.11+1.23 93.45+0.12
After 3 month 3.4+0.06 35+10.34 5+0.02 93.54+1.32 93.12+0.10
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RESULTS AND DISCUSSION:

The drug sample of Mesalazine was evaluated for its organoleptic properties and it was found that the drug
sample of Mesalazine complies with standard of IP. The Melting point of received drug sample of Mesalazine
was determined and it was found in the range of 283-285° C which complies with the standard of IP indicating
purity of the Mesalazine. The standard solution of Mesalazine was scanned in the range of 200-400nm and

absorbance was found to be 205.5 nm. The calibration curve's linear regression equation and correlation
coefficient was found to be y = 0.097x + 0.0186 and R? = 0.995
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The combination of bases were evaluated and bases combination 9:1 i.e. Cocoa Butter: Polyethylene glycol 6000
and 9:1 i.e. Cocoa Butter: Polyethylene glycol 9000 was found best and it was selected for formulation of the
colon targeted suppository of Mesalazine. The suppositories are evaluated by using Monsanto Hardness. Tester
Hardness of formulated colon targeted suppository of Mesalazine was in the range of 3.5+0.13- 4.0+0.06 g/ cm’.
The obtained hardness range showed good mechanical strength with an ability to withstand physical and
mechanical stress conditions. The melting point of formulated colon targeted suppository of Mesalazine was
carried out and its melting point was found in the range of 37£1.16 - 41£1.05° C. The liquefaction time of
formulated colon targeted suppository of Mesalazine was carried out and its liquefaction time was found in the
range of 620.10- 11£0.07min. This states that the time required for suppositories to liquefy. The weight variation
of formulated colon targeted suppository of Mesalazine was carried out and its weight variation was found in the
range of 1.3+0.02 - 1.7+0.08 mg. Suppository were obtained in the range with acceptable weight variations as
per Pharmacopoeia specifications, limit of £5%. The suppositories were evaluated by using assay method. The
drug content was obtained in the acceptable limit. The drug content was found in the range of 95.32+1.93-
96.62+0.19 %w/w. The found range was within the specified limit as per Pharmacopoeia.

Table S: In vitro Cumulative % Drug Release from Suppository

Time Cumulative % Drug Release

(min) F1 F2 F3 F4 F5 Fé6
0 0 0 0 0 0 0
10 | 17.29 | 26.12 | 40.93 | 19.06 | 25.13 | 15.45
20 | 35.37 | 40.86 | 68.25 | 37.21 | 59.25 | 49.36
30 [60.12 | 70.28 | 94.31 | 67.29 | 76.13 | 66.28
45 | 71.37 | 83.41 - 81.28 | 89.23 | 91.69
60 | 90.69 - - - - -

Cumulative % drug release of F1-F6
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Fig. 6 Cumulative % Drug Release of F1-F6 Formulations

The rapid dissolution was observed in formulation F3 releases 94.31% at the end of 30 minutes. Rapid
dissolution might be due to high concentration of plasticizer. The drug release was completely achieved in
shorter duration of time. In cumulative percent drug release study, F3 batch showed higher percent of drug
release compared to other formulations at the end of 30 minutes. Therefore it was concluded that the F3 is best
batch as because of lesser disintegration time and highest percentage of drug release at the end of 30 min among
all the formulations. The results of stability testing are shown using parameters like melting point, hardness,
liquefaction time, drug content and dissolution profile of colon targeted suppository of Mesalazine after storing
them for 90 days at refrigeration temperature.
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CONCLUSION:

Overall, the results concluded that suitable optimized
formulation of F3 of Mesalazine with Cocoa Butter:
Polyethylene Glycol 6000 prepared by fusion method
improved its solubility and dissolution rate. It was
decided to prepare colon targeted suppository of
Mesalazine by fusion method. In the formulation of
colon targeted suppository of Mesalazine, Cocoa
butter, Polyethylene Glycol 6000, Polyethylene
Glycol 9000 as base. Tween 80, Polyethylene Glycol
400 and Methyl Paraben are used as additives.Prior to
formulation of colon targeted Mesalazine suppository,
the bases were evaluated for melting point,
liquefaction time. Polyethylene glycol 400 was used
as plasticizer to increase its flexibility which was
taken in the concentration of 15, 30 and 45%.
Polyethylene glycol 400 with the concentration of
45% was found to increase its flexibility than other
concentrations when used in combination of bases of
Cocoa butter: Polyethylene glycol 6000.The
optimized formulation of colon targeted suppository
of Mesalazine were evaluated for weight variation,
hardness, melting point, liquefaction time, content
uniformity and in vitro drug release. From above
results it can be concluded that the fusion method can
be used to enhance the solubility, dissolution rate and
rectal bioavailability of water insoluble drugs. The
optimized suppository formulation was compared
with conventional marketed suppository for drug
release profiles. This formulation shows high drug
release and less dissolution time when compared to
the  conventional = commercial  suppository
formulation. The results of stability studies showed
that F3 has no significant change in drug content,
melting point, hardness, liquefaction time and
dissolution profile of suppository after storing them
for 90 days at refrigeration temperature.
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