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ABSTRACT

This study aims to encapsulate Ranitidine hydrochloride within floating alginate Hydroxy Propyl Methylcellulose beads as an
oral Sustained release delivery system using ionotropic gelation technique. Ranitidine hydrochloride (RHCL) is an antiulcer
drug and works on H2-receptor mainly in stomach. The primary absorption region of this drug is stomach. Since it is an
antiulcer drug, it will be beneficial to retain the drug in gastric region. The half life of RHCL is approximately 2.1 hr and the
dose of drug is also low which make it a suitable candidate for sustained release dosage form. By retaining it in stomach and by
sustaining its release, the absorption of drug and its efficacy can be enhanced. To optimize drug entrapment efficiency and
dissolution behavior of the prepared beads, different parameters of drug: polymer ratio, polymer mixture ratio, and gelling agent
concentration were involved. The prepared beads were investigated with respect to their buoyancy, encapsulation efficiency, and
dissolution behavior in the media 0.1 N HCI (pH 1.2).The release kinetics and mechanism of the drug from the prepared beads
was investigated. All prepared Ranitidine hydrochloride beads remained floating on 0.1 N HCI medium over 12 hours. Besides,
high yield beads of 71.01- 87.30% was obtained. Encapsulation efficiencies were in therange of  33.10 % -79.04 %, and were
found to increase as a function of increasing drug: polymer mixture ratio and the gelling agent concentrations. The obtained
results suggest that Formulation of RHCI as a sustained release dosage form can also minimize the loss of drug in comparison to
conventional tablets.
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INTRODUCTION

One of the most feasible approaches for achievipigpnged and predictable drug delivery in gasitestinal tract
(GIT) is to control gastric resistance time i.estga retentive drug delivery system, which will pice us with new
and important therapeutic options, which utilizevesal approaches intra gastric floating systemh hignsity
system, mucoadhesive system, magnetic system, datfle, extendable or expandable and super porous
biodegradable hydrogel systems. From the formulatind technology point of view, the floating druglidery
system is considerably easy and logical approaichdsvelopment of gastro retentive drug delivergtem [1, 2].
Floating drug delivery system is an approach tdgmg gastric residence time, there by targeting-sigecific drug
release in the upper gastro intestinal tract [GoF]local or systemic effects[1,3]. FDDS have akbdénsity lower
than gastric fluids and thus remain buoyant indieenach without affecting the gastric emptying tifmeprolonged
time. As a result GRT is increased fluctuationsspia drug concentration can be better controlledThjs drug
delivery system not only prolongs Gl residence tiput also maximise the drug reaching its absorpsite in
solution and hence ready for absorption [3]. Theigle of gastro retentive drug delivery systems ddpeupon
physicochemical properties, dose and purpose ofralting the drug release, constraining pathophgsjcal
factors. In present study the prime objective idéoelop a newer floating drug delivery system ahiRdine HCL
as a model drug to prolong gastric retention withr frequency of administration for better patieatmpliance [5,
6].
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EXPERIMENTAL SECTION

Ranitidine Hydrochloride and HPMC are gift sampbésgained from Glukem pharmaceuticals, Hyderabadjuso
alginate obtained from Finar chemicals pvt.ltd; Muai Calcium carbonate supplied by Loba chemie Liut
Mumbai, Calcium chloride and Acetic acid supplieahf Universal lab pvt Itd. Mumbai.

lonotropic Gelation Method

336 mg of Ranitidine HCI was dissolved in 5mL disd water. The solution was dispersed in 30 mLiwod
alginate solution (3% v/v) containing HPMC (algimaHPMC=9: 1, w/w). Then, gas forming agent sucica€03
was added to the solution with levels from 0.2%m11t1 (gas-forming agent/alginate, w/w). The migtuvas then
degassed under bath sonicator. The resulting salutias dropped through a 26 G Syringe needle irfd (/v)
CacCl2 solution containing 10% (v/v) acetic acideT™olution containing suspend beads was stirrdd avinagnetic
stir bar for 10 min to improve the mechanical sgterof the beads and allowed to complete the r@adt produce
gas. Since the carbonate salts are insoluble atahgaH, the divalent ions were only released ia giesence of
acid, thereby preventing premature gelatin. Thiy fiermed beads were collected, washed with ethandldistilled
water.

EVALUATION:

Density:

The density of different formulations is calculatadusing the following formula

Density = Weight of dry beads
4/3nr

Buoyancy:

10mg of Beads were taken and introduced into theoflition medium. The time taken to reach thesuppe third
of the dissolution vessel (buoyancy lag time) dmeltime taken to float on the surface of the med{daration of
buoyancy) were measured simultaneously as a pdissdlution studies.

Drug entrapment efficiency:

Accurately weighed sample of beads (10mg) was edisha mortar and added to 10 ml of phosphateeb#f 7.4.
This mixture was centrifuged at 4200 rpm for 30 ubérs, filtered and analysed spectrophotometricadjginst
buffer as blanik max 226.7nm.

AQ

Encapsulation efficiency (%)= o 100

Where,
AQ is the actual drug content of the beads
TQ is the theoretical quantity of drug presenthie beads.

Drug loading content:

Accurately weighed sample of beads (10mg) was edigha mortar and added to 10 ml of phosphateeb#f 7.4.
This mixture was centrifuged at 4200 rpm for 30 ubérs, filtered and analysed spectrophotometricagjginst
buffer as blank &t max 226.7nm.

% Drug loading = Amount of drug in beadmount of beads taken x 100

Swelling studies:

Beads were studied for swelling characteristicen@@a from drug-loaded beads were taken, weighedptamkd in
wire basket of USP dissolution apparatus Il. Thekbacontaining beads was put in a beaker con@ib@® ml of
0.1 N HCI (P' 1.2) maintained at 37C. The beads were periodically removed at predeted intervals and
weighed. Then the swelling ratio was calculategexsthe following formula:

Swelling ratio = weight of wet beadsveight of dried beads
Scanning electron microscopy:

Beads and their cross-sections were coated witlinagbld palladium layer by a sputter - coater .uhlte surface
topography was analyzed by a scanning electronostope (SEM).
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FT-IR spectroscopy analysis:

The sample preparation was done by grinding a dyasftthe sample with potassium bromide to remewattering
effects from large crystals. The powder mixture washed in a mechanical die press to form a tuaestk pellet,
through which the beam of the spectrometer can gagshe spectra was taken.

In vitro Dissolution Studies:

In vitro dissolution studies were performed for #ie formulation combinations in dissolution appasa An
accurately weighed sample (50 mg) of floating a¢gnbead formulations was dropped into 900 ml of bi@fer
P" 1.2 maintained at a temperature of 37°C + 0.5%Cstinred at a speed of 50 rpm. At different timeeivals, a
10-mL aliquot of the sample was withdrawn and tlsdume was replaced with an equivalent amount oinpla
dissolution medium and kept at 37°C. The colic@mples were filtered and analyzed atax 226.7nm using a
UV-visible spectrophotometer against HCI buffériP2 taken as blank.

RESULTS AND DISCUSSION

Tablel.Optimization of Formulation

Formulation Code | Polymer ratio(Sodium alginate:HPMQ9:1(w/w) | Polymer: Calcium Carbonate

RHF1 3% 1:0

RHF2 3% 1:0.25

RHF3 3% 1:0.50

RHF4 3% 1:0.75

RHF5 3% 11

RHF6 3% 1:0.25

RHF7 3% 1:0.50

RHF8 4% 1:0.75

RHF9 4% 1:1

Table.2 Buoyancy and of various Ranitidine Hydrochbride formulations

Formulation codes | Floating property | Duration of bug/ancy

RHF1 - -

RHF2 ++ ++
RHF3 +- +/-
RHF4 +/- +/-
RHF5 +/- +/-
RHF6 +/+ +/+
RHF7 +/- +/-
RHF8 +/- +/-
RHF9 +/- +/-

+/- Partial floating, ++ Complete floating

Table.3. Density,swelling ratio, DEE%, % Drug Release of various Raitidine Hydrochloride formulations

Forgﬁ;éztslon Density | Swelling Ratio | Drug Entrapment Efficiency% | % Drug Release
RHF1 0.079 3.832 37 41.08
RHF2 0.006 4.201 81.10 83.72
RHF3 0.053 4.570 78.44 71.01
RHF4 0.046 5.705 72.36 62.11
RHF5 0.052 4.641 65.12 53.02
RHF6 0.003 4.424 86.2 87.30
RHF7 0.044 5.189 72.36 71.20
RHF8 0.031 7.733 73.44 61.09
RHF9 0.029 19.92 69.25 51.04

Table.4.Release kinetics of drug release from Ranitidine Hyrochloride floating beads

Kinetics RH1 RH2 RH3 RH4 RH5 RH6 RH7 RH8 RH9
Zeroorder| 0.9571 0.964P 0.903 0.9843 09771 ©.168.9456| 0.7720 0.950
First order | 0.9784 0.9835 0.992 0.96[14 0.9259 85950.9907| 0.9573 0.974
Higuchi 0.9766| 0.9665 0.9856 0.9633 0.9381 0.987298d% | 0.9881) 0.9814
Korsmeyer| 0.9920 0.9752 0.9540 0.9946 0.9837 0.9883€912| 0.9933 0.989
Hixson 0.9882| 0.9858§ 0.984D 0.9834 0.9543 0.9145987& | 0.9161] 0.9843

N OOy
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Figure 1. FT-IR Data of Pure Drug —Ranitidine Hcl

LAILA IMPEX RESEARCH CENTRE

pectrum Pathname: C:\PEL_DATA\SPECTRA\DATAL1~1JAN11-1\DPEEBO

Figure 2. FT-IR Data of Drug+HPMC
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Figure 3.SEM image of RHE400X)

In the present study nine different batches wematitated by varying the concentration of polymed gas forming
agents. The physical characterization, drug cordetin vitro release studies were studied. The bead size was
determined by vernier calipers. The mean size®fdhmulated beads was in the range of 0.1 to @b m

In vitro drug release studies were performed with WgfR 2 dissolution apparatus using simulated ga#itrid (pH
1.2) at periodic time intervals. The percentageast of Ranitidine HCI from the formulation RHF1swaund to
be 41.08% as the gas forming agent was not addetetdormulation. The percentage release of Randid
Hydrochloride from the RHF2 was found to be 83.7&44t contains (1: 0.25) alginate and gas formiggna The
formulations from RHFI to RHF5 were prepared witlgimate solution (3%, w/v) containing HPMC (algieat
HPMC=9: 1, w/w) .The formulations from RHF6 to RHRgere prepared with alginate solution (4%, w/v)
containing HPMC (alginate: HPMC=9: 1, w/w). Thegtikition data (from the values of 1 to 7 hours drelgase)
of all batches were fitted to first-order, Higuclagro-order and Korsmeyer's-Peppas models. The ulations
didn't follow zero-order release kinetics. Thealabtained are representedliable 4. When data were treated with
Higuchi’s equation to learn about the mechanisrdrafy release, it was observed that the valuesatigine a good
fit for the Higuchi equation. None of the formutais followed Zero-order kinetics, which was confidnby the
poor correlation coefficient values. All formulati® best fitted to Korsmeyer and Peppas equatiGn=(R9823-
0.9981). When n takes value 0.5, it indicates Ricldiffusion controlled drug release and for thiei@d..0 indicates
case |l transport (swelling-controlled drug rel§astalues of n between 0.5 and 1.0 can be regamdexh indicator
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for the non-Fickian (anomalous transport) diffusior all formulations, the value of n was in tlaage 0.6341-
0.8602 indicating anomalous transport wherein theg delease mechanism is controlled by both diffasand
polymer relaxation.

CONCLUSION

The percentage release of Ranitidine HCI from tivenfilation RHF6 was found to be 87.30% as it costdl:
0.25) alginate and gas forming agent. This resufigests that beads formulated with the decreasthén
concentration of the gas forming agent and incréasiee polymer ratio results in the sustainedaséeof the drug.
Since thein vitro release of the formulations RHF2 and RHF6 were dotm be delayed than the remaining
formulations prepared with different ratios of polgr and gas forming agent. The percentage drugmmgnt and
drug content of the formulated beads were founketgatisfactory by this method. From the studyaswoncluded
that the gastro retentive drug delivery systemgiesi as floating beads could be suitable drug egligystem for
Ranitidine HCI.
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