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ABSTRACT

The floating drug delivery systems are designed to retain in the stomach or gastric residence for prolonged and
predictable period of time. It is helpful for enhance the bioavailability and reduces the fluctuations of the drug
concentration also to achieve the controlled plasma level. In the present investigation, the floating dosage form
contains levofloxacin as a main drug. The drug levofloxacin is first choice drug used for treatment of Helicobacter
Pylori. These tablets or formulations contains drug, HPMC, Chitosan, Carbopol and some other additives were
compressed by using wet granulation method. Tablets are evaluated for hardness, uniformity of weight, drug content
friability, swelling index. All the readings are within standard limits and besides optimal floating lag time less than
30 sec. and total floating time less than 15 hrs. FTIR studies shows there is no interaction with the additives. In vitro
release study was carried out by using 0.1N Hcl, at different timeintervalslike 2, 4, 6, 8, 10, 12 and 14hrs.
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INTRODUCTION

Oral controlled release drug delivery have recehtgn of increasing interest in pharmaceuticat fiel achieve
improved therapeutic advantages, such as ease safigdadministration, patient compliance and fldiipiin
formulation[1-2]. Drugs with short half-lives andugs that easily absorbed from gastrointestinalt t(&IT) are
eliminated quickly from the systemic circulationorFthese types of drugs the development of orafaswed-
controlled release formulations is an attempt fease the drug slowly into the gastrointestinatttr@IT) and
maintain an effective drug concentration in thetesysc circulation for a long time. After oral adrgtration, such a
drug delivery would be retained in the stomach @aheiase the drug in a controlled manner, so tleatithg could be
supplied continuously to its absorption sites ia tlastrointestinal tract (GIT)[3-4]But oral sustdndrug delivery
formulations show some limitations connected wiith gastric emptying time; variable and too rapistigantestinal
transit could result in incomplete drug releasenfrihe device into the absorption window leadingdtminished
efficacy of the administered dose.[5] Floating ddadjivery system is an approach to prolong gastsadence time,
thereby targeting site-specific drug release inupyger gastrointestinal tract (GIT) for local os®mic effects. This
drug delivery system not only prolongs Gl resideticee but does so in an area of the Gl tract tbatcc maximize
drug reaching its absorption site in solution aadde ready for absorption[5]

Floating Drug Delivery Systems are aimed to rethim drug in stomach and are useful for drugs thatpaorly
soluble or unstable in intestinal fluids. The mpiinciple of floating drug delivery system is to keathe dosage
from less dense than gastric fluids. So, it caatftm them. [6]

Levofloxacin is a synthetic fluroquinolone antibaxtal agent that inhibits bacterial DNA replicatidhis L-isomer
of Ofloxacin. It has 6 hrs of half life period. Thabsorption of drug i.e. levofloxacin is dose deafmm which
increases with increase in dose. The drug levoflioxes first choice drug used in treatmentHdicobacter pylori
infections. Also the drug used to treat the varimfections which are caused by the micro-organjssogh as
bacillus anthracis, chalmadiya infections, epidyitiis) gonorrhea, etc.[7]

186
Scholar Research Library



Wajid Chausand Shriniwas Ingole Der Pharmacia Lettre, 2015, 7 (4):186-191

Helicobacter pylori is a prevalent human specific pathogen which is helieved to be the causative bacterium for
chronic gastritis, peptic ulcer and adenocarcinohh. tablets were prepared by using wet granulatiethod[8]

MATERIALSAND METHODS

Levofloxacin was obtained as gift sample from Mddiwharmaceutical limited Ahmedabad, HPMC K4M was
obtained from SD fine chemical limited Mumbai ,@isidn was obtained as gift sample from mahtani Shitdvt
Itd,veraval gujrat., carbopol, was obtained fromrutiachemicals ahmedabad, sodium bicarbonate,cc#did,
magnesium state, talc were obtained from commesoiaices used for analytical grade.

Preparation of Levofloxacin Floating Tablets[8]:

Floating tablets of levofloxacin were prepared Isjng wet granulation method with different drugsl goolymers
such as levofloxacin, HPMC, Chitosan, Carbopol, ismd bicarbonate, magnesium sterate were mixed
homogenously in mortar and pestle. Isopropyl alt@las used as granulating fluid and then granuleswrepared
and passed through # 16 sieves. After that granubee dried at 60C and again passed through #20/44 sieves.
Sodium bicarbonate used as an gas generating agaghesium sterate used as lubricating agent dndised as
glidant just 4-5 min before compressidrable no. 1

Table no. 1 Formulations

Activeingredients(mg) | F1 | F2 | F3
Levofloxacin 250 250 25(
HPMC K4M 80 70 60
Carbopol 20 20 20
Chitosan 50 50 50
Citric acid 25 30 35
Sodium bicarbonate 70 75 8(
Magnesium sterate 3 3 3
Talc 2 2 2
Total 500 | 500| 500

Tableno. 2 Micromeritics properties of L evofloxacin granulesformulated with different concentrations:

formulation Angle of Bulk Tapped Compressibility Haussners
code repose density density Index ratio
F1 22.33+0.02 | 0.20A0.018 | 0.229+0.003 | 11.140+0.021 | 1.128+0.012
F2 23.12+0.04 | 0.2210.015 | 0.298+0.010 | 13.440+0.018 | 1.150+0.010
F3 24.52+0.06 | 0.289-0.010 | 0.335+0.016 | 13.410+0.025 | 1.153+0.016

Tablets Evaluation Tests

Evaluation of tablets:

1.Hardnesg9]: The hardness of tablets was measured by Monsandodes tester. The lower plunger was placed
in contact with the tablet and zero reading wagnakihe plunger was then forced against springubing the
threaded bolt until the tablet fractured. As thargpwas compressed a pointer rides along a gaugjeei barrel to
indicate the force. The hardness was measuredmstef kg/cm2. Table no. 2)

2.Drug content[9]: 20 tablets were weighed and powdered the powdyhivequivalent to 100 mg of levofloxacin
was dissolved in100 ml of 0.1N HCL and filteredmb of this was diluted to 50 ml with water and grcontent
was estimated using UV-VISIBLE Spectrophotomete28&8 nm.(Table no. 2)

3.Weight variation[8]: Formulated tablets were tested for weight unifoym0 tablets were weighed collectively
and individually. From the collective weight, avgeaweight was calculated. The percent weight Jarnatvas
calculated by using following formulatTable no. 2)

"o weight variation = Awerage weight- Individual weight
Average weight

4 Friability[8]:The Roche friability test apparatus was used te@rdghe the friability of the tablets. Twenty
preweighed tablets were placed in the apparatus opedated for 100 revolutions and then the tabledse
reweighed. The percentage friability was calculatecbrding to the following formula{Table no. 2)
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Friability= Iritial Weight - Final Weight 37100

Tnitial Weight
Tableno. 3
Parameters F1 F2 F3

Hardness (kg/cm2) 4.3+ 0.039 4.2 +0.023 4.4+ 0.018
Weight variation (mg) | 449.79+ 0.47 | 450.34+0.39 | 451.08+ 0.24
Friability (%) 0.34+ 0.021 | 0.29+ 0.014 | 0.40 + 0.023
Drug content (%) 99.79+ 0.19 | 98.91+ 0.35 | 100.88+ 0.18
Floating lag time (min) 16 sec 18 sec 26 sec
Total floating time (hrs) >13 >16 >20

4. Floating lag time: [15] The time between introduction of dosage form aaditoyancy on the simulated fluid
and the time during which the dosage form remaimgalyant were measured. The time taken for dosage to
emerge on surface of medium called Floating LageT{FLT) or Buoyancy Lag Time (BLT) and the totakation
of floating i.e. as long the dosage form remainsylant is called as Total Floating Time (TFT{Table no. 2)

B Floating Lag

F2 F3

Formulations

Time

30

Formulations | Lag time (sec.) . 25
F1 16 o

F2 18 2 20 4

F3 26 g 15 -
[

(<14 10 T

3 |

0 .

F1

Figureno.1

a) Swelling Index [12]: formulated tablets were weighed individually (WG)daplaced separately in Petri dish
containing 50 ml of 0.1 N HCI. The Petri dishes avptaced in an incubator maintained at 37+0.50& fBhblets
were removed from the petri dish, at predefineérirals of time and reweighed (Wt), and the % swegllindex

was calculated using the following formula:
% WU = (WtWo/Wo) x100

Where:

WU — Water uptake

Wt — Weight of tablet at time t

Wo — Weight of tablet before immersion.

Tableno. 4
Sr. No. | Concentration (pg/ml) | Absorbance
1 2 0.113
2 4 0.201
3 6 0.314
4 8 0.429
5 10 0.503
6 12 0.634
7 14 0.778
8 16 0.831
9 18 0.921
10 20 1.023

Method for determining the calibration curve[13]:

10 mg of levofloxacin was dissolved in 100 ml loé¢ tsolvent to obtain the working standard of L@0nl. Aliqotes
of 1 ml to 3.5 ml free from the stock solution repenting 10 to 3mg/ml of drug were transferred to 10 ml
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volumetric flask and the volume was adjusted tondlOwith the solvent. Absorbance of the above sotutivere
taken atA=288 nm against the blank solution prepared intostime manner without adding the drug.
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Figureno.2

INFRA RED (I.R.) Spectral analysis[10]:

FTIR spectral analysis was used to study the iotienas between the drug, polymer and the excipi€fite drug
and excipients are compatible with one anoth&iR study shows that there is no interaction i drug with the
polymers used, all peaks are separated

In Vitro dissolution test[11,17}

The release of levofloxacin from the tablet wasigtd by using USP-type Il paddle apparatus. Drigase profile
was carried out in 900 ml of 0.1 N HCL maintained3¥+ 0.5C temperatures at 100 rpm. 5ml of samples were
withdrawn at regular time intervals. The samples weplaced by its equivalent volume of dissolutitedium and
was filtered through 0.4pm wattman filter paper and analyzed at 2868nm bySp¥éctrophotometer.

Table no. 04 Cumulative Percent drug release and Drug retained study for different timeintervals

Time F1 F2 F3
Cumulative % | Cumulative %| Cumulative %| Cumulative %| Cumulative %| Cumulative %
drug release | drug retained| drug release | drug retained| drug release | drug retained

0 0 100 0 100 0 100
2 9.31 90.69 21.08 80.68 22.02 81.20
4 20.20 79.80 33.23 68.37 33.93 68.98
6 32.16 67.84 44.56 57.41 66.89 36.10
8 44.42 56.58 72.46 27.79 90.95 11.88
10 65.45 34.52 90.12 12.16 - -
12 71.60 28.40 - -
14 89.31 11.30 -
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Stability Study:

Stability studies were carried out on selected fdations (F1) at 4+2o0c, 27+20c and 45+20c for 4BefE was no
significant changes in drug content, physical $itgbhardness, friability and drug release for fbemulations [14-
16]

RESULT AND DISCUSSION

The present study was aimed to make the formula&orain in the stomach for longer period of time émrelease
the drug (Levofloxacin) in controlled rate. Chitoswas selected as a hydrophobic meltable mateyiainpart

sufficient integrity to the tablets. Sodium bicanbte generates carbon dioxide gas in the presdringdoochloric

acid present in gastric dissolution medium.All tineee prepared formulations shows sustained relefsiug

formulation (F1) shows prolonged release rate faand F3.

The hardness values were approximately 4.2 -4.4k)/@ll formulations showed floating lag time inthxeen 16
to 26 minutes and duration of floating time waseager than 20 hours. Formulations (F2-F3) showectk rtman
90% of drug release in 10hrs of dissolution stuelyrmulations F1showed less than 89.31% of the delepse in
14hrs may be due to higher amount of bees wax wed. 1 also showed less than 80% of drug releasghrs
may be due to higher amount of polymer. The IR spetshowed that both drug and polymer were natratted
with each other and appeared as separate enfitiesdata for stability studies were carried outtfoe optimized
Formulation Flat 4+2oc, 27+20c and 45+20oc for 4$sdand it revealed that no considerable differencedrug
content and dissolution rate and buoyancy wererobde

CONCLUSION

Floating tablets of Levofloxacin prepared by HPMZarbapol and Chitosan could be used for treatmwirgastric
ulcers caused bi.pylorii infection by prolonging the gastric residenceetinand its controlled release in the
gastric environment thus completely eradicatiretpylo fromGIT.
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