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Abstract:

This study's goal was to develop compression-coated Prednisolone tablets employing pectin, xanthan gum, and
HPMC as carriers for an efficient and secure treatment of ulcerative colitis and inflammatory bowel disease.
HPMC coated pellets provide more defense against early medicine issue in the upper Gl tract than pectin by itself.
Tablets were then prepared and evaluated for their physical properties like weight variation, hardness, friability
and content uniformity. Based on the amount of medicine released in the colon, crushed covered tablets with a
pectin blend were more effective in producing a medicine that targets the colon while releasing the least amount of
medication in the other portions of the gastro intestinal tract. The r? value in the zero order plots is 0.947, while the
first order gave 0.909, indicating the link between drug concentration and drug release rate.
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INTRODUCTION:

Colon specific drug delivery has gained increasing
importance for the delivery of drugs in the treatment
associated with the colon and also acts as the
potential site for the systemic delivery of the
therapeutic peptides and proteins [1]. Colonic
delivery refers to targeted delivery of drugs into the
lower Gl tract which occurs primarily in the large
intestine [2, 3]. Colon specific delivery systems
prevent the release of the drug in the upper part of the
GIT and require a triggering mechanism to release
the drug on reaching the colon [4]. Due to the lack of
digestive enzymes and the long transit time colon is
considered as suitable site for the absorption of
various drugs [5].

Colon specific drug delivery mainly shows topical
action in case of inflammatory bowel disease by
using drugs like hydrocortisone, budenoside,
mesalazine. They exert local action in treatment of
chronic pancreatitis. They also show systemic action
for oral delivery of peptides and vaccines using the
drugs like 5 fluorouracil, NSAIDS.

Prednisolone is a glucocorticoid. Soluble in ethanol
(95 %) and in methanol, sparingly soluble in acetone,
slightly soluble in CHCI3, very slightly soluble in
water. It is a synthetic adrenocortical steroid drug
with predominantly gluco-corticoid properties. Some
of these properties reproduce the physiological
actions of endogenous gluco corticoids [6-8].
Prednisolone mainly promotes gluconeogenesis,
increased deposition of glycogen in liver, inhibition
of utilization of glucose, anti-insulin activity,
increased catabolism of protein [9-10]. Prednisolone
is mainly used for topical treatment of Inflammatory
Bowel Disease like Ulcerative colitis, Crohn’s
disease. It can also be used as an immunosuppressive
drug for organ transplants and in cases of adrenal
insufficiency, Asthma, Uveitis, Rheumatoid arthritis,
Ulcerative colitis, temporal arthritis [11]. Pectin is a
high-molecular-weight,  carbohydrate-like  plant
constituent consisting primarily of chains of
galacturonic acid units linked as 1,4-a-glucosides,
with a molecular weight of 30 000-100 000. Pectin
has been used as an adsorbent and bulk-forming
agent, and is present in multi-ingredient preparations
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for the management of diarrhea, constipation, and
obesity; it has also been used as an emulsion
stabilizer. Experimentally, pectin has been used in gel
formulations for the oral sustained delivery of
ambroxol. Pectin gel beads have been shown to be an
effective medium for controlling the release of a drug
within the gastrointestinal (GI) tract [12]. It has also
been used in a colon-biodegradable pectin matrix
with a pH-sensitive polymeric coating, which retards
the onset of drug release, overcoming the problems of
pectin solubility in the upper GI tract.

The objective of the study is to design and evaluate
matrix tablets of Prednisolone using polymers such
as Chitosan and Pectin. And to carry out the Pre and
post compressional parameters for the powder blend
of matrix tablets as well as final finished dosage
form[13].

MATERIALS AND METHODS:

Materials

Prednisolone was purchased from Sri Krishna Drugs
Limited,Hyderabad. Microcrystalline cellulose,
Pectin, Hydroxy propyl methyl cellulose (HPMC
K100), Xanthan gum purchased from S.D. fine
chemicals.

Methods

Preparation of coated core Tablets

Prednisolone's core tablets were made utilizing the
direct compression method Using rotary tablet press,
predinisolone was dry mixed with MCC and talc
before being compacted into a tablet. Then, various
granular coat formulations were compression coated
onto the core tablet in various ratios. Pellets of the
coat formulation were created by combining the
ingredients and soaking them in alcohol. The damp
mass was subsequently put finished sieve No. 22 and
dried for two hours at 50 °C in a hot air oven [14].
Granular material representing around 45% of the
coat mass was initial added to the die hollow for
compression coating. The remaining 55% of the coat
gritty solid was then added to the core tablet after it
had been manually placed in the center. The covering
was then tightly compacted round the tablet's center
using flat, round punches.
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Table 1: Preparation of medication Compression Coated Tablets

S.No. Constituents (mg) Quantity per tablet (mg)
F1 F2 F3 F4 F5 F6

1. 1] Prednisolone 20 20 20 20 20 20
2. Microcrystalline cellulose 8 8 8 8 8 8
3. Mg. stearate 2 2 2 2 2 2
4. Talc 5 5 5 5 5 5
5. Xanthan gum 45 25 20 20 45 25
6. HPMC K100 25 20 45 25 20 45
7. Pectin 20 45 25 45 25 20

POST COMPRESSION STUDIES 234 nm [19].

General appearance

Each batch of the formulation's tablets was inspected
for general appearance. Shape and colour were
appraised visually as the general appearance criteria
[15].

Uniformity of Mass

Twenty tablets were designated at arbitrary, and each
was balanced separately. Additionally measured was
average weight. Calculating the percentage deviation
of the tablets and comparing it to the required
requirements [16].

Thickness and Diameter
Using a Vernier calliper, the tablets' diameter and
thickness were measured [17].

Hardness

The Monsanto Tester was cast-off to regulate the
hardness of the manufactured formulations [18]. It
was stated as kg/cm2.

Friability
A sample of tablets that had been pre-weighed was
put in the device, which remained turned on for 100
rotations before the tablets were de-dusted and
reweighed.
(Initial weight of tablet - final weight
of the tablet)
%Friability =

RELEASE RATE KINETICS
Zero order equation
It was perfect for the preparation to take release
outline of zero order to attain extended achievement
[20].
C= Kot

Where, Ko = Zero order constant

First order equation
The display was designed as log % cumulative
medicine residual vs period in hours.
Log C= log Co- Kt/2.303
Co = Preliminary concentration of medicine
K = First order
t = Time in hours

Higuchi Kinetics
The chart was designed with % cumulative medicine
release vs. square root of time

Q = Kt*
K = constant indicating design flexible system
(differential rate constant)

\Korsmeyer — Peppas equation

To assess the mechanism of medication release, it

was additional designed in Peppas equation as log

cumulative % of medicine released (vs) log time.
Mt/Ma= Ktn

Mt/Mao= Portion of medicin&0@8leased at time t

Primary mass of tablet

In-vitro drug release study

Core tablets were studied for in-vitro medicine
release utilising a USP Type-Il (Paddle) Dissolution
device with 900 ml of pH of 6.8 were used.
Temperature was upheld at 37°C+ 0.5°C difference
while stirring at 75 RPM. At dissimilar intermissions,
the samples were taken out of the dissolution
medium, and the exact same volume of new media
was added for each sampling. The samples were then
examined using UV-Visible Spectrophotometer at

t = Release time

K = Kinetics constant

n = Diffusional exponent revealing of the mechanism
of medicine release.

Hixson and Crowell equation
1 1
Qo™ -Qt” =KHct
Q: = Quantity of medicine released at time t

Qo = Initial sum of medicine
Khc = Rate constant for Hixson Crowell equation
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RESULTS AND DISCUSSION:
Table 2: POST COMPRESSION READINGS

S.No. | Formulation Uniformity Thickness Hardness Friability % Drug
weight (mg) | (mm) (kg/cm?) (%) content

1. F1 125.5 24 5.1 0.159 97.80

2. F2 125.7 2.6 5.8 0.024 98.40

3. F3 125.2 25 5.4 0.130 97.10

4, F4 125.5 2.6 5.7 0.240 98.20

5. F5 125.1 24 5.4 0.170 98.10

6. F6 125.4 2.6 5.6 0.022 95.30

IN VITRODRUG RELEASE STUDY CORE TABLET
Table 3: Drug release study of formulated core tablet

Formulationcode % Drug release
0 0.00
30 12.30
60 29.10
90 36.7
120 45.80
150 58.48
180 72.23

—&— Core tablet

% Drug release

n T T T 1
0 50 100 150 200

Time in mins

Fig 1: In vitro data of core tablet
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Table 4: Drug release of formulated tablet

Time Drug release (%)
(Hrs) F1 F2 F3 F4 F5 F6
0 0.00 0.00 0.00 0.00 0.00 0.00
1 39.28 41.66 31.30 34.22 48.56 46.20
2 56.70 49.54 56.34 59.36 54.64 58.88
3 65.48 58.42 68.58 71.48 60.78 62.18
4 71.58 65.28 72.52 78.72 72.22 75.72
5 82.40 78.60 85.16 84.72 84.18 81.50
6 93.30 84.78 92.40 90.58 91.78 88.22
In vitro dissolution data
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Fig 2: In vitro Medicine release of formulated tablets
Table 5: Release kinetics
Formulation  [Zeroorder (R?)[Firstorder(R?) [Higuchi(R?) Hixon- Korsmeyer-
code crowell Peppas
(R?) (R?) N
F4 0.947 0.909 0.972 0.785 0.965 0.520
RELEASE KINETICS Prednisolone tablets employing pectin, xanthan gum,
The r2 value in the zero order plots is 0.947, while and HPMC as carriers for an efficient and secure
the first order gave 0.909, indicating the link between treatment of ulcerative colitis and inflammatory
drug concentration and drug release rate. bowel disease. HPMC coated pellets provide more
defense against early medicine issue in the upper Gl
CONCLUSION: tract than pectin by itself. Based on the amount of
This study's goal was to develop compression-coated medicine released in the colon, crushed covered
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tablets with a pectin blend were more effective in
producing a medicine that targets the colon while
releasing the least amount of medication in the other
portions of the gastro intestinal tract.
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