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ABSTRACT

The aim of the present work was to prepare anduatalmucoadhesive tablets of Rebapimide to prafbegastric
residence time after oral administration. The sditjp of Rebapimide was enhanced by kneading tegleniwith
that mixture formulations were prepared by usifdull factorial designs to explore the effects affGKondagogu,
Gum Olibanum and Guar Gum (as independent varidbd@smucoadhesive strength, drug release and Ex viv
residence time (as dependent variables). The tabletre evaluated for various parameters such aspetibility
studies, drug content, weight variation, hardnesickness, friability, swelling studies, in vitroug) release studies,
in vitro mucoadhesion strength , Ex vivo residetime test and release rate kinetics. The drug4pelyinteraction
was also studied by conducting FTIR. The in viglease kinetics studies reveal that all formulagidits well with
Zero order, followed by Korsmeyer-Peppas, Higuetd the mechanism of drug release is erosion. Aftatysis of
different evaluation parameters and drug releaseetics, formulation code F13 was selected as a [miom
formulation for delivery of Rebapimide as a mucaesgite Gastroretentive tablet with best mucoadhestinangth
and 99.34% drug release at"hour. The main effects and the interaction termsewguantitatively evaluated by
guadratic model. The stability studies were carrmg at 40°C/75% RH for 180 days. There was noifsagmt
change in the physical property and weight variafibardness, thickness, friability, in vitro druglease studies, in
vitro mucoadhesion strength, drug content durirg $tudy period.

Keywords: Rebamipide, Gastro-retentive tablet, Mucoadhesifstets, Mucoadhesive strength.

INTRODUCTION

Gastro retention is also used for achieving loadivéry of drug to the stomach and proximal smatestine!®.

Gastro retentive formulations could be designectham approaches like: (a) floating; (b) high dignsystem; (c)
bioadhesion; (d) lowered motility of the GIT by @mmitant administration of drugs or pharmaceutedipients ;
(e) swellable and expandable systems. In the dustady we have targeted at bioadhesion to the atbrmucosa

[1].

Naturally occurring polymers, being biocompatibted biodegradable, are currently extensively resestdor the
development of novel drug delivery systems. Theeeramber of drugs like domperidone, ranitidnepptg/lline

those have narrow absorption window from upper &dTstomach. Due to short gastric resident tinse than 3 hr
these drug reaches the non absorbing distal paitgestine. Therefore main challenge is to prolahg resident
time of drug in stomach. Gastro retentive drugweli techniques are primarily controlled releasegddelivery

87
Scholar Research Library



Ganesh Kumar Gudaset al Der Pharmacia Lettre, 2016, 8 (6):87-101

systems, which gets retained in the stomach fogdoperiod of time, thus helping in absorption afigifor the
intended duration of time].

Rebapimide,(+)-2-(furfurylsulfinyl)-N-(4-[4-[pipedinomethyl]-2-pyridylJoxy-(Z)-2-butenyl) acetamide a newly
developed 29 generation histamine H2-receptor antagonist. lised in the treatment of gastric ulcers, duodenal
ulcers, and gastric mucosal lesions associated agthe gastritis and acute exacerbation of chrgastritis. It is
absorbed in the small intestine, reaches gasttis ¢ the systemic circulation, and rapidly bindsgastric cell
histamine H2 receptors, resulting in immediatebitlin of gastric acid secretion.

MATERIALS AND METHODS

Materials:

The Rebapimide was obtained as a gift sample frglendid laboratories, Pune. Gum Kondagogu, Guma@lim
and Guar Gum were obtained from Girijjan Co-opeeatiorp. Ltd, Hyderabad. PVP-K30 was gifted from MSN
Labs Ltd, Hyderabad. All other chemicals used vaéranalytical grade.

Preparation of PEG 4000- Rebapimide

Solid Dispersion

a) Preparation by kneading method

The required amount of Rebapimide and carrier Iy 1:2 & 1:3 ratio were wetted with sufficient vate of
methanol and kneaded thoroughly for 30 minutes ghaas mortar. The paste formed was dried undarurador
24 hours. Dried powder was passed through sievéand stored in desiccators until further evadumaf6].

Formulation prepared by kneading method using Refidp and PEG 4000 of ratio 1:2 (F8) yielded bestits in
terms of dissolution rate.

PREPARATION OF MUCOADHESIVE TABLETS

WET GRANULATION METHOD:

Mucoadhesive tablets of Rebapimide were prepareddiygranulation technique using different concatitins of
Gum Kondagagu, Gum olibanum and Guar gum. All tiggddients were passed through sieve no 85# ang wer
mixed uniformly. Granulation was carried out withfficient quantity of binder solution (PVP K 30 %bin
isopropyl alcohol). Wet mass was passed througresie 12# and dried at 45-86 for 1 hr. Dried granules were
sized by sieve no.18# and add magnesium steardtéabm Granules obtained were compressed with 9flam
punch (Cadmach, Ahmedabad, Indi)

The formulations are made by using design of experimenhethod (factorial designs)
Study typeResponse Surface

Design typeCentral Composite

Design modeQuadratic
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Table No: 1 Design Summary of Formulation by Natur&Polymers

REBAMIPIDE GK GO GG MCC PVP TALC MAGNESIUM TOTAL WEIGHT
F.NO (mg) mg) | (mg) | mg) | (mg) | K30 | (mg) | STEARATE (mg)
(mg) (mg)
F1 200 15 15 30 122 12 3 3 400
F2 200 45 15 30 117 12 3 3 400
F3 200 15 45 30 117 12 3 3 400
F4 200 45 45 30 72 12 3 3 400
F5 200 15 30 30 139 12 3 3 400
F6 200 45 30 30 94 12 3 3 400
F7 200 30 15 30 139 12 3 3 400
F8 200 30 45 30 94 12 3 3 400
F9 200 30 30 30 116 12 3 3 400
F10 200 15 15 60 132 12 3 3 400
F11 200 45 15 60 87 12 3 3 400
F12 200 15 45 60 87 12 3 3 400
F13 200 45 45 60 42 12 3 3 400
F14 200 15 30 60 109 12 3 3 400
F15 200 45 30 60 64 12 3 3 400
F16 200 30 15 60 109 12 3 3 400
F17 200 30 45 60 64 12 3 3 400
F18 200 30 30 60 86 12 3 3 400
F19 200 15 15 90 87 12 3 3 400
F20 200 45 15 90 42 12 3 3 400
F21 200 15 45 90 42 12 3 3 400
F22 200 45 45 90 03 12 3 3 400
F23 200 15 30 9C 64 12 3 3 40C
F24 200 45 30 90 19 12 3 3 400
F25 200 30 15 90 64 12 3 3 400
F26 200 30 45 90 19 12 3 3 400
F27 200 30 30 90 41 12 3 3 400
GK: GUM KONDAGOGU GO: GUM OLIBANUM GG: GUAR GUM.

MCC: MICROCRYSTALLINE CELLULOSE PVP K-30: POLYVINYL PYROLIDONE K-30

Evaluation of Rebapimide mucoadhesive Tablets

Thickness

The thickness of the prepared tablets was testied wernier calipers. The test was done in trigkcand average
thickness was determined [4].

Hardness
Hardness of prepared tablets was determined usomgsihto hardness tester and measured in termsofig].

Weight variation

Formulated tablets were tested for weight unifoymiwenty randomly taken tablets were weighed togeand the
average weight was determined. Each tablet waswiegghed individually and deviation from averagegin was
calculated. The percent weight variation was caled by using the following formula [4].

Average weight - Individual weight
% Weight variation =

Average weight

Friability

The Roche friability test apparatus (Electrolab)swesed to determine the friability of the tablefsventy pre-
weighed tablets were placed in the apparatus cgbfar 4 min at a speed of 25 rpm. The tablets weneoved
from the friabilator, de-dusted and reweighed. Ppkecentage friability was calculated accordinghe tollowing
formula [4].

Initial weighFinal weight
%Friability = X100
Initial weight
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Content Uniformity:

20 tablets were randomly selected and average weigh calculated. Tablets were powdered in a glasgar.
Powder equivalent to 10 mg was weighed and disdoivel00Oml of 1.2 pH 0.1 N HCI filtered and drugneéent
analyzed spectrophotometrically in UV spectrophattanat 227 nm [4].

In Vitro Swelling Studies:

The degree of swelling of mucoadhesive polymernsimportant factor affecting adhesion. For concdugtthe
study, a tablet was weighed and placed in a pithi containing 5 ml of 0.1 N HCI buffer pH 1.2 inh6at regular
intervals of time (1, 2, 4, and 6h), the tablet walsen carefully by using filter paper. The swalimdex was
calculated using the following formula [4].

Swelling Index (S.I) = (Wt-Wo0)/Wo0x100

Where S.I = swelling index, Wt = weight of tabléeaswollen at time t Wo= weight of the initiablat.

Microenvironment pH:

The microenvironment pH (surface pH) of the Muccegite tablets was determined in order to investighe
possibility of any side effects vivo. As an acidic or alkaline pH may cause irritattorthe buccal mucosa, it was
determined to keep the surface pH as close to aleagrpossible. The method adopted by Battenbieagwas used
to determine the surface pH of the tablet. A coreBliglass electrode was used for this purpose. dihlettwas
allowed to swell by keeping it in contact with 5 mE distilled water (pH 6.5 £ 0.05) for 2 h at rodemperature.
The pH was measured by bringing the electrode imambd with the surface of the tablets and allowihgo
equilibrate for 1 min [4].

I n-vitro dissolution studies:

The USP dissolution test apparatus (apparatusddlipatype) was used to study the drug release flmmablets.
The dissolution medium was 900 ml of 0.1N HCI bufiél 1.2. The release was performed at 37 + 0.8i@), a
rotation speed of 100 rpm. 5ml samples were withdrat predetermined time intervals and replaceth fitsh
medium. The samples were filtered through whatmfdter paper and analyzed after appropriate dilutiy UV
spectrophotometer at 227 nm and drug release wesmeed from standard curve [4].

Dissolution Parameters:

Dissolution medium: 900 ml of 0.1 N HCI buffer tipH 1.2
RPM: 100

Temp: 37 £0.5°C

Sample volume withdrawn: 5ml sample

Amax : 227 nm

Time interval: 0, 1, 2, 3, 4, 6, 8, 10 & 12h.

Ex-Vivo Residence Time Test:

The disintegration test apparatus is used for tiheysof Ex-vivo residence time of tablets. The #titeal mucosa is
collected and is cut in to 2x2 size pieces. Théseeg are placed on the glass sides and tied uliitier bands. The
formulations are placed on the tissue and kepteafid few minutes. Then all glass slides are fittedthe
disintegration test apparatus and the apparatuglogved to start this process is continued for Birk. The
residence time of of each formulation is notedErss/ivoresidence time [4].

Mucoadhesive Strength:

Mucoadhesive strength was determined by using neadiphysical balance method, for which Goat stomach
mucosa was collected from local slaughter housessamed in Krebs solution. Mucosa was sticked asglslide
using double sided sticker which was already stae the bottom of 100 ml beaker, and this beakes placed in
1Ltr beaker which already contained 0.1N HCI of p2. Tablet were sticked on lower side of left mdirdouble
pan balance using double sided sticker, in bothgiadhe balance empty beaker were placed and weight were
adjusted, near to the right sided pan arrangenfenirette were made for drop wise addition of waésrshown in
figure . The mucosal and tablet surface was wetiddfew drop of 0.1N HCI and on the left pan tatBegm weight
was placed for 5min. to allow the initial contaé¢treucoadhesion. Then drop wise water was addeckakdr of
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right pan till the detachment of tablet from theaous membrane was observed. Then weight of waésept in
right pan beaker was determined, using followingrfala [4].

Mucoadhesive strength = (Wt.of the beaker + Wthefwater) — Wt. of the empty beaker.

After determination of mucoadhesive strength Fafcedhesion was calculated using formula

A: Burette B: Beaker for collection of water
C: Wt adjustment for pan D 11it. Beaker having dissolution medium
E: Glass slide along with mucous F: Modified physical double pan balance

G: focus showing adhoerence of tablet ta mucous membrane

Force of adhesion (N) =Mucoadhesive strength / 100:81
RESULTS AND DISCUSSION
Physico-chemical parameters of Rebamipide mucoadhiee tablets

The prepared tablets were evaluated for differéysjro-chemical properties and the results areddorbe within
the pharmacopoeial limits, which depicted in Tae2 & 3.
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Table: 2 Physico-Chemical Parameters of Rebamipidelucoadhesive Tablets

Formulation | Swelling index (%) | Surface p' | Mucoadhesive strength(g)| Residence time (hrg
Fl 71 6 05.34 2
F2 77 5.7 10.23 3
F3 76 6.1 11.42 3
F4 86 6.2 15.3¢ 8
F5 71 5.7 09.45 3
F6 70 5.8 13.24 7
F7 68 5.7 09.78 3
F8 80 6 12.34 8
F9 79 6 12.23 6
F1C 75 5.8 11.4¢ 6
F11 84 6.1 17.7¢ 8
F12 86 6.2 18.14 8
F13 98 6.1 26.84 12
F14 81 5.8 15.78 9
F15 89 5.9 21.16 9
F16 86 5.7 17.3¢ 8
F17 92 6.2 20.11 10
F18 94 6.3 25.29 10
F19 89 5.7 20.11 8
F20 88 5.7 23.59 9
F21 90 6 23.67 9
F22 95 6.2 2412 11
F23 86 6 23.12 9
F24 96 6.2 24.78 11
F25 93 6.1 21.16 9
F26 97 6.2 24.28 11
F27 98 6.3 25.33 11

Table: 3 Physico-chemical parameters of Rebamipideucoadhesive tablets:

. Weight variation | Thickness | Hardness | Friability | Content uniformity
Formulation (mg) (mm) | (kglem) | (%) (%)

F1 400+2.25 5.1+0.15 5.3+0.69  0.53+0.26 97.23+0.82
F2 399+2.56 5+0.38 5+0.36 0.54+0.48 98.04+0.48
F3 398+1.89 5.1+0.91 5.3+0.43 0.63+0.17 96.56+0.39
F4 401+01.25 5.2+0.27 5.2+0.36  0.56+0.67 99.11+0.85
F5 402+2.45 5.1+0.64 5.1+0.84 0.61+0.22 95.23+0.23
F6 400+1.85 5.2+0.22 5.2+0.51 0.67+0.14 96.45+0.58
F7 400+1.78 5+0.19 5+0.55 0.54+0.57 95.11+1.05
F8 399+1.55 5.2+0.45 5.2+0.45 0.67+0.89 98.23+1.65
F9 400+2.71 5.2+0.15 5.240.64 0.56+0.45 97.13+1.45
F10 403+1.68 5.1+0.42 5.1+0.27  0.77+0.23 96.23+0.75
F11 401+2.35 5.1+0.38 4.9+0.78 0.76+0.27 98.77+0.39
F12 402+1.65 5.4+0.69 4.6+0.19 0.73+0.86 98.45+1.59
F13 400+2.15 5.540.25 | 5.1+0.44 | 0.72+0.56 99.¢5+0.95
F14 398+2.56 5.1+0.13 5.2+0.21  0.72+0.29 99.38+0.65
F15 399+1.61 5.5+0.78 5.6+0.55 0.71+0.37 99.45+1.56
F16 400+155 5.1+0.62 5.2+0.67  0.78+0.16 97.45+0.78
F17 401+2.41 5.5+0.51 4.7+0.39  0.79+0.35 99.34+0.29
F18 401+0.95 5.540.92 4.6+0.2¢ | 0.82+0.4¢ 99.56+1.65
F19 399+2.69 5+0.98 5+0.49 0.84+0.99 99.29+0.27
F20 399+1.27 5.3+0.65 5.5+0.74 0.63+0.29 97.18+0.65
F21 398+2.34 5.2+0.43 5.3+0.33  0.66+0.65 96.27+1.45
F22 401+1.65 5+0.82 5.1+0.79  0.72+0.35 98.34+0.15
F23 400+1.54 5.3+0.45 4.8+0.13 0.76+0.27 99.14+0.75
F24 40C+1.38 5.4+0.3¢€ 4.6+0.4¢ | 0.7:+0.3¢ 98.1€+1.55
F25 399+1.89 5.1+0.22 4.6+0.13 0.67+0.38 98.23+0.85
F26 400+2.43 5.3+0.94 5.7+0.66  0.72+0.17 99.34+1.25
F27 400+1.67 5.5+0.64 4.9+0.27 0.89+0.68 98.10+0.96
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Comparative In-Vitro Dissolution Profile
of Formulations F1-F7
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Fig:2 Percentage Drug Release of Rebapimide F1-F7
Comparative In-Vitro Dissolution Profile
of Formulations F8-F13
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Fig: 3 Percentage Drug Release of Rebapimide F8-F13
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% Cumulative Drug Release

% Cumulative Drug Release

Comparative In-Vitro Dissolution Profile
of Formulations F14-F20
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Fig: 4 Percentage Drug Release of Rebapimide F14-62

Comparative In-Vitro Dissolution Profile
of Formulations F21-F27
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Fig: 5 Percentage Drug Release of Rebapimide F21-F2
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Fig : 6 Goat mucous membrane Fig : 7 Optimized imi
mucoadhegive tablet on

Fig: 10 Ex-Viro Mucoadhesion test of Rebapimide] mucoadhesive tablet

Fig:1l Foo-Vire Mucoadhesion test of Rebapimide mucoadhesive tablet
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Fig: 12 Standard graph of Rebamipide

Drug excipient compatibility studies

FTIR Studie
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Fig: 13 FT-IR spectrum of pure drug Rebamipide
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Fig : 14 FTIR spectrum of optimized Rebamipide fornulation F13

Table: 4 Release kinetics of optimized formulatiomf Rebamipide mucoadhesive tablets

. Zero Order First Order Higuchi Korsmeyer-Peppas
Formulation Code =% K R K =2 K R N
F13 0.993| 7.873] 0.766 0.130 0.953 29.08 0.534 2.175

From the above results it is apparent that theessjon coefficient value closer to unity in case@fo order plot
i.e.0.993 indicates that the drug release followee@ order mechanism (Table no ). This data atdic a lesser
amount of linearity when plotted by the first oréguation. Hence it can be concluded that the mmagzhanism of
drug release follows zero order kinetics.

Further, the translation of the data from the digsuin studies suggested possibility of understagdthe

mechanism of drug release by configuring the dat#oi various mathematical modeling such as Higusid

Korsmeyer-Peppas plots. The mass transfer withertdp square root of the time has been plottacdaled a linear
graph with regression value close to one i.e. 0&8588ing that the release from the matrix wasughodiffusion.

Further the n value obtained from the KorsmeyerpRspplots i.e. 0.554 suggest that the drug relfragetablets
was anomalous Non fickian diffusion.

Design of experiments

This method is mainly used to explain the effecbroé factor on other factor. Whether this effedigmificant or
not. If significant how it influence the responkethis present work the effect of one factor (GGaim) on other
two factors (Gum Kondagogu, Gum Olibanum) is expdi
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Design-Expert® Software
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Fig: 15 Response surface plot for %CDR

In the above graph the effect of Guar Gum on % dative drug release is examined and it clearlydaths that

there is a very significant effect of Guar Gum orc@mulative drug release. The formulations with3afictors
shown % drug release in between

70.38-99.54. but when Guar Gum is removed fronfdhmulations the maximum % CDR is near 70. Thithis
effect of factor (Guar Gujron response
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ig : 16 Response surface plot for mucoadhesive stigth

There is a negligible effect on mucodhesive sttengt formulations because all formulations have edrot
mucoadhesive property and there is slightly infaeean mucoadhesive strength by Guar Gum.
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Design-Expert® Software
RST
# Design Points
12
3
X1=A GK
X2=B:GO

Actual Factor
C:GG=20

Design-Expert® Software

RST
12

3

X1=AGK
X2=B:GO

Actual Factor
C-GG=20

RST

15.00

12.50

10.00

N

7.50

500
5.00 7.50 10.00 12.50 15.00

RST

B: GO - 500" 5.00

Fig: 17 Response surface plot foEx vivo residence time

There is a small effect of Guar Gum Br vivoresidence time of formulations. The formulationthaut Guar Gum
have shown maximuiax vivoresidence time is nearly 10 hours.

100
Scholar Research Library



Ganesh Kumar Gudaset al Der Pharmacia Lettre, 2016, 8 (6):87-101

CONCLUSION

Rebamipide mucoadhesive oral tablets could be fatad using the drug, Gum Kondagogu, Gum Olibanuah a
Guar Gum with different proportions using f8ll factorial designs. It can be seen that thisra synergistic effect
when polymers are used in combinations. Theresig@ficant effect of Guar Gum in formulations orug release
rate from the tablets and mucoadhesive strengthalgasincreased. Tha vitro release kinetics studies reveal that
all formulations fits well with Zero order, followeby Korsmeyer-Peppas, Higuchi and the mechanismiriag
release is erosion. From the formulations F1-F2¥ firmulation F13 was selected as optimized fortrara
because it showed maximum release and the othpefies such as swelling index was also low, mulesidn
force shown good and the Post and pre compressiameters were found to be within the Pharmacopisids.
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