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ABSTRACT
Floating drug delivery system is the gastro retentive systems can remain in the stomach for many hours
can significantlyprolong the gastric residence time of drugs. The aim of the work is to design floating
tablets of Ondansetron for gastric retention by usffg@orial designs. Chitosan and Sodium Bicarbonate
is used as independent variables were as time taken toerél6%s and floating lag time is dependent
variables. Floating tablets of Ondansetron were prepared by direct compression method using polymers
sodium bicarbonate. Floating tablets were evaluated for floating time, floating lag time, drug contant and
vitro dissolution profile. The lag time is between 2% sec and floating time of the formulations stopped on
12 hrs, Drug release percentage is upt®9@o and kinetic studies were carried out and best batch is F9,
The best fit model is Korsemeyer Peppdsdel. From the study it is proof that the sustain release by
floating tablets of Ondansetron can be develop.

Keywords: Floating tablets, Sustained release, Gastric retention time, Ondansetron, Factorial design.

INTRODUCTION

FDDS have a bulk densityds than gast fluids and so remain floatabie the stomach without affecting

the gastric emptying rate for a prolonged period of time. While the system is floating on the gastr
contents, the drug is released slowly at the desired rate. After refadrsg othe system is eliminated from
the stomach. This results in an increased GRT and a better control of fluctuatipfessma drug
concentrations.The floating sustained release dosage forms exhibit most of the characteristics
hydrophilicMatricesand ar e known as 6hydr o dhesedomms araxpectgd tob a |
remain buoyant (& h) in the gastric contents without affecting the intrinsic rate of emptying because thei
bulk density is lower thn that of the gastric contenfEhe reslts obtained have also demonstrated that the
presence of gastric contents is needed to allow the proper achievement of the buoyancy retention ef
Among the different hydrocolloids recommended for floating form formulatibatty material with a bulk
density lower than one may be added to the formulation to decrease the water intake rate and incre
buoyancy. In parallel with formulatiostudies Investigationshave been undertaken in animals and humans
to evaluate the intragastric retention perforogwof floating forms. These assessments were carried out
either indirectly through pharmacokinetic studies with a drug tracer, or directly by meansagfaxd
gamma scintigraphic monitoring of the transit through the Gl tract. When a floating capsiieinsstered

to subjects who have consumed a fat and protein meal, it remains buoyant at the surface of the ga
contents in the upper part of the stomach and moves to the lower region progressively as the meal em|
from the stomach. The reported tyas retention times range from 4 to 10 h. Pharmacokinetic and
bioavailability evaluation studies confirm the favourable effect of this prolonged gastric residence tim
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(Shahaa et al., 2009) Ondansetron is a short acting serotonitH® receptor atagonist used for
management of nausea and vomitiddnis drug is removed from the body by the liver and kidneys. Its Bio
availability is ~60 %, protein binding is 70%6% and is metabolized in liver through (CYP3A4, CYP1A2,
CYP2D6). Its halfife is abou 5.7 hoursln present investigation, Ondansetron is formulated as the gastro
retentive drug delivery system in the form of floating tablets by usoigmersand other excepients in
different ratios and evaluate@Kumari, S. DaisyChellg et al., 2012).

MATERIAL AND METHODS

Materials

Ondansetron, polymers atfee samples all thetherexcipients were bought frothe Central Drug House,
New Delhi. (Vankatestet al., 2012.

Full Factorial Design

A 3%randomized full factorial design was used in this study. In this design 2 factors were evaluated, eact
3 levels, and experimental trials were performed at all 9 possaidinations. The amounts offitosan

and sodium bicarbonatevere selected asndepenént variables. The times required f60% drug
dissolution T50%), and the Floating lag time (FLT) was selected aslependent variablesials were
performed at all 9 possibmbinations

Effect of Formulation Variables on T50%
The result oftwo ways ANO/A clearly shows that theoefficient of X1, X2and X1X2were found to be
significantat P < 0.0LNaruka,PS etal. 2012.

Preparation of Floating Tablets of Ondansetron

Floating tablets containing Ondansetron as an active material were prepared thyodmaessioimethod

by effervescent approach. Briefly drug a@tiitosan, XanthanGum, Citric Acid, Sodium Bcarbonae,
Microcrystalline Celluloseand Magnesium stearate were mixed geometrically with each of the polymer
Various formulations were preparbg a formulation design using different ratios of pofyshand floating
agent. Sodium Barbonate helpful for floating. These powders were grinded and blended together ar
punched into tablets in direct compressionhodtbyusingpunching machine in a@i(13 mm diameter) at

50 kg/cm2 pressure for 1 min to produce floating tablets. As a part of pré&dionustudies, the UWIS
amax of Ondansetron was determined using-\U8 Spectrophotometer (Shimadg@and the calibration
curve of Ondansetron was desigri®y measuring absorbance at 30 in 0.1 N HCI making dilutions to
yield concentration of 20,400680,100ug/ml. FTIR studies for the compatibility study of drug to polymers
were performed for Pure Drug, polymers and formulation using FTIRrgpéotometer (Thermo Nicolet)
(Kumari, S Daisy Chellaetal., 2012).

Physical Evaluation of Tablets

Floating Study

In vitro floating studies were performed for all the formulations. The randomly selected tablets from eac
formulation were kept in a 100 ml beaker containing simulated gastric fluid, pH1.2 as per USP. The tir
taken for the tablet to rise to tlsaerface and float was taken as Floating Lag Time (FLT). The duration of
time the dosage form constantly remained on the surface of medium was determined as the Total Floa
Time (TFT) (LeenaJagat Satel., 2011)

Content Uniformity

Twenty tablets wergéaken and amount of drug present in each tablet was determined. The tablets we
crushed in a mortar and the powder equivalent to 100 mg of drug was transferred to 100 ml standard fl:
The pavder was dissolved in suitable solvent and make up the final volume with suitable HGI}LN
solution. The sample was mixed thoroughly and
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solution wasdiluted suitably and analyzed for drugpntent byUV Spectrophotometeusing 0.1NHCI
solution asa blank (Rag Raghavendetal., 2012).

Swelling Index

The swelling behavioof a dosage unit was measured by studying its weight gain. The Swelling index o
tablets was determined by placing the tablets in the basket of dissolution apparatus using dissolut
medium pH 6.8 buffers at 37£0.5° C. After 0.5, one, two, three, four, $ix, seven, and up to twelve
hours, each dissolution basket containing tablet was withdrawn and blotted with tissue paper to remove
excess water and weighed on the analytical balance. The experimertom@sswelling index was
calculated by usinthe following formula (Railkar, Anirudhetal., 200J).

In-Vitro Dissolution Studies

Dissolution TestingAutomatic Apparatugpaddle method). The dissolution test was performed using 900
ml of 0.1NHCI for 12 hrs. Sample (5 ml) of the solution was withein from the dissolution apparatus
hourly and the samples were replaced with fresh dissolution me&ampels wereliluted to a suitable
concentration with 0.1NHCI for 12 hrs. Absorbance of these solutions was measured at 310 nm using
UV/ Visible spectophotometerCumulative %drug release was calculated using an equation obtained fron
a standard curve. The data obtained fiarwitro release studies were subjected to Zerarfirst order

Hi guc hi 6 sKorsemd g b r deldR$,Marukaetal., 2012).

RESULTS AND DISCUSSION

Drug Content

All the formulations were tested fd?ercentage drug content and it was found that drug content in all
formulations is under limit. (Guptémit etal., 2011)

Floating Lag Time

Formulationswere preparedsingdifferent ratios of polymers. The prepared formulations were evaluated
for floating lag time and buoyancy time. Sodium bicarbonate induced carbon dioxide tiganara
presence of dissolutiomedium (0.1 N HCI)lt was observed thdahe gas geerated is pped ands the
concentration of Sodium bicarbonate increases FLT decreases in F3, F6, F9 and floatingf tim
formulation F9 is 12hrs asthe concentration of chitosan increases floating time incredsesdensity of

the tablet decresd and it becomdsmioyant,Sodium bicarbonate ar€hitosanhadsignificant effect on lag
time of floating tablet

In Vitro Dissolution Studies

In Vitro dissolution studies were done for floatitadpletscontaining Ondansetron in 0.1 N HCI. The tablet
swelled duringn vitro floating studies. The results from the dissolution studies camiédli N HCI.Nine
formulations were sustained release and it releases for a period of 12was found that F9 provided
bettersustained release characteristics wiblestin vitro floating with much floating lag timéecause of
amount of Chitosan present in the formulatids.the concentration of Sodium bicarbonate increases FLT
decreases in F3, F6, and, f®ating time of formulation F9 is 12hrs as the concentration of chitosa
increases floating time increases.

Release Kinetics Study

Most of the formulations best fit to Higuchi m
shows thatthe release of drug disperseduniformly in polymer. The best fit model obfmulation 9 is

Ko r s e mengdel Clitgsan and Sodium Bicarbonate help successfully to release drug in sustaine
manner which understands the release pattern as well as order.

CONCLUSION

1 A systemically study using a factorial design revealed thaamheunt of Chitosaand amant of
Sodium Bicarbonate hagdgnificant effect on release rate and Floating lag time
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The formulation F9 was selected as the best formulation because it gave the besnresuits of
the required in vitro buoyancy studydadrug release in sustained manner.

The result of two ways ANOVA clearly shows that coefficienKaf X2andX1X2werefound to

be significant aP<0.01

The Kinetic  study rexaed the drug release mechanism best fitted
Kor semeyeands Zeromordee |

Table 1: Amount of Variables in Full Factorial Design Formulations

Code valueg Actual valuegmg)
X1 X2
-1 80 45
0 100 55
+1 120 65

X1 values are ChitosaiX2 values are Sodium bicarbonate

Table 2: Preparation of floating tablets of Ondansetron

Ingredientymg) Formulations
F1|F2|F3|F4 |F5 |F6 |F7 |F8 | F9
Chitosan 80|80 |80 |100|100|100|120| 120|120
Xanthan Gum 6060|6060 |60 |60 |60 |60 |60
Sodium Bicarbonate 4555|6545 |55 |65 |45 |55 |65
Citric Acid 3030|3030 |30 |30 (30 |30 |30
Magnesium Stearate 5 |5 |5 |5 5 5 5 5 5
Microcrystalline Cellulose | 65| 65|65|65 |65 |65 |65 |65 |65
Ondansetron 10/10|10 (10 |10 |10 (10 |10 |10

Batch | % Drug Content
F1 95.5
F2 96.0
F3 95.6
F4 98.16
F5 98.87
F6 96.8
F7 99.6
F8 98.7
F9 100.9
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Tablel.1:Eval uati on parameters of preliminse
Batch | Weight Variation | Hardness Friability Thickness Diameter
(Mg) (N=20) (Kg/ICm2)(N=10) | (%) (N=10) | (cm)Meant SD | (cm) Meart SD
F1 | 2955 4.5+0.50 0.58+0.0019 | 0.38+0.031 0.82+0.008
F2 | 3055 4.6+£0.41 0.53+0.0022 | 0.40+0.011 0.83+0.001
F3 | 31515 5+0.350 0.64+0.0018 | 0.41+0.007 0.82+0.004
F4 | 31545 4.7+0.270 0.62+0.0015 | 0.43+0.007 0.82+0.006
F5 | 32545 4.8+0.477 0.71+0.0028 | 0.42+0.013 0.8240.003
F6 | 3355 4.5+0.130 0.65+0.0031 | 0.44+0.001 0.82+0.006
F7 | 33515 5.0+0.431 0.61+0.0021 | 0.40+0.001 0.83+0.001
F8 | 34515 4.3+0.280 0.63+0.0025 | 0.43+0.007 0.82+0.002
F9 | 35545 4.0+£0.190 0.52+0.0016 | 0.44+0.001 0.82+0.007
Table 1.2: Data showing compaiae In-Vitro % drug release profile
Time Cumulative % Drug release
(rs) "1 [F2 [F3 [F4 [F5 |F6 |F7 |F8 | F9
2 5 6 |8 |5 |11 |20 |37 |39 |8
4 14 |15 |19 |20 |25 |30 |55 |41 |18
6 40 |50 |62 |57 |55 |54 |57 |49 |34
8 60 |63 |66 |58 [69 (59 |68 |53 |54
10 (70 |72 |88 |68 |82 |65 |76 |60 |75
12 |90 |90 |92 |89 |97 |91 |94 88 |94
Table 1.3: Data showing FLT and Floating Time
Batch | Floating Lag Floating
Time (second)| Time (hrs)
F1 15 7
F2 25 9
F3 10 11
F4 25 8
F5 12 10
F6 10 11
F7 15 9
F8 12 11
F9 10 12
http://www.pharmacophorejournal.com 471



S. Yadav et al. / Pharmacophore 2014, Vol. 5 (4), 467-476

1

%CDR

00

80

60

40

20

6] T T T T 1
10 12

——F1
—=—F2
F3

—F4

%CDR

120

100

80

60

40

20

10

) 12
Time

——F5
—\—F6

F7
——F8

——F9

Figure 1: In Vitro Dissolution Data for the Formulation of 7B

Table 1.4: Model fitting of release profile of formulation

Formulation Mathematical Model (Kinetics)
Code Zero order| First order| Higuchi Korsemeyer Best Fit Model
R? R? Kinetics R | Peppas model R

F1 0.985 0.699 0.969 0.982 Zero Order
F2 0.962 0.776 0.965 0.963 Peppas Model
F3 0.928 0.951 0.947 0.907 First Order
F4 0.934 0.477 0.945 0.944 Higuchi Kinetics
F5 0.980 0.862 0.984 0.951 Higuchi Kinetics
F6 0.912 0.778 0.899 0.855 Zero Order
F7 0.960 0.798 0.941 0.889 Zero Order
F8 0.832 0.673 0.755 0.646 Zero Order
F9 0.988 0.834 0.948 0.993 Peppas Model

Table 1.5: In vitro release profile of formulation F9 for studying tRelease kinetics

Time | Square | Log time | %CDR Log % Cumulative % Log Cumulative %
root CDR Drug Retained Drug Retained
2 1.414 0.301 8 0.903 92 1.96
4 2.00 0.602 18 1.255 82 1.91
6 2.449 0.778 34 1.530 66 1.81
8 2.828 0.903 66 1.732 46 1.66
10 3.162 1 46 1.870 25 1.39
12 3.464 1.07 25 1.970 6 0.77
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Table

1.6: In vitro T50% rdease of formulations FE9
Batch | T50 %(hrs)
F1 5.0
F2 6.0
F3 5.0
F4 5.6
F5 6.0
F6 6.2
F7 6.4
F8 6.9
F9 7.0
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