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ABSTRACT

In the present study an attempt was made to prepare alginate floating microparticles by ionotropic gelation method
with calcium carbonate (CaCO3) 1% wi/v in gelation medium used as gas-forming agent for oral delivery of
Ofloxacin. Chitosan was used to enhance the drug encapsulation efficiency. Various physiochemical properties such
as particle size, shape, in vitro buoyancy and drug release was compared with with non-floating microparticles.
Data indicate that gas bubbles form cavities in tha particles which may attributed to enhanced in vitro buoyancy
and fast release of Ofloxacin from floating microparticles.

INTRODUCTION

Ofloxacin is fluoroquinolone chemotherapeutic agdmtving potent bactericidal activity against adataange of
clinically relevant Gram-negative and Gram-posifdahogens, as well as Mycoplasma, Chlamydia, agionella
[1]. It has been widely used to treat a varietybatterial infections, including those of the reafry tract, skin
structure, bone, gastrointestinal tract, urinaagtrand bacterial prostatitis, sexually transrdideseases wound and
surgical infections [2]. Ofloxacin is normally giveorally and require twice daily administration foonsecutive
days or weeks. The repeated oral doses of ofloxasier long time could result in nervous system and
gastrointestinal system disorders [3].

Several dosage forms are being developed to impttmmapeutic efficacy and reduce frequency of adtration
The gastroretentive tablet and sustained-releadet pave been developed for once-daily administraf4,5]. In
this study, ofloxacin-loaded Chitosan/Alginate rojgarticles were prepared and their physicochenpicgperties
were evaluatech vitro.

MATERIALSAND METHODS

1.1. Materials

Ofloxacin hydrochloride was procured from Ranba®) (td New Delhi, India as a gift sample. Chitosan
(Acylation 87%) and Sodium alginate was procuredrfrSigma Aldrich, Bangalore, India. Calcium chleridnd
sodium carbonate was purchased from Hi Media, Munfdbother chemicals were analytical grade andcpased
from local supplier.

1.2. Methods

1.2.1. Preparation of floating microparticles

The floating microparticles were prepared by enmunssolvent diffusion technique [6Alginate was dissolved in
distilled water at a concentration of 3% (w/v), g@ution was stirred thoroughly after Ofloxacin® % wi/v) and
calcium carbonate 1.5 %( w/v) were added. The igelanedium was prepared by dissolving calcium dtbor
(CaClb) at 2% w/v and chitosan in 1% (w/v) concentration2% (v/v) glacial acetic acid. The homogenougrelte
solution was extruded using a 21G syringe needtetire gelation medium stirred at 1500 rpm with ldlewblade
propeller. The distance between the edge of thdleemd the surface of the gelation medium was ab@em. The
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gel microparticles formed were left in the solutieith gentle stirring for different time (10, 200 3nin) at room
temperature to be cured. After microparticles weolected, washed with distilled water twice ancendried
subsequently (4Q). The microparticles of ofloxacin without gasrfong agent were also prepared using same
method for comparative study.

2.Characterization of Microparticles

2.1. Size and shape of Microparticles

The size of microparticles was determined usingosicope (Olympus, India) fitted with an ocular roitreter and
stage micrometer. Scanning electron microscopy (BEbMol JSM-1600, Tokyo, Japan) was performed to
characterize the surface of the formed micropasicMicroparticles were mounted directly onto sargilb and
coated with gold film (~200 nm) under reduced puesg0.133 Pa).

2.2. Invitro buoyancy

The drug content and floating nature of preparecropiarticles was determined by previous referrethote [7].
Briefly, Microparticles (300 mg) were spread ovee surface of a USP XXIV dissolution apparatugdilivith 900
mL of 0.1 N hydrochloric acid containing 0.02% Twe#0. The medium was agitated with a paddle rajeain100
rpm for 12 h. The floating and the settled portiofisnicroparticles were recovered separately. Tieraoparticles
were dried and weighed. Buoyancy percentage wasiled¢d as the ratio of the mass of the microgasithat
remained floating and the total mass of the micriigias [8].

2.3. Encapsulation efficiency (EE)

To determine incorporation efficiency floating noparticles were dissolved in a minimal amount of
dichloromethane and the drug was extracted intatalde aqueous media (0.1 N hydrochloric acidebgporating
dichloromethane. The solution was filtered thro@#5 m membrane, diluted suitably and analyzeddimg
content spectrophotometrically at 287.8 nm usirigNDhydrochloric acid as blank.

2.4. Invitrodrug release studies

The drug release was studied using a USP XXIV tisism apparatus at 100 rpm in 0.1N hydrochloricdaas
dissolution medium (900 ml) maintained at 37+1°Cs@mple (10 ml) of the solution was withdrawn frone
dissolution apparatus hourly and the samples wepéaced with fresh dissolution medium. The samplese
filtered through a 0.45 p membrane filter and éituto a suitable concentration with 0.1 N hydrodhbl@cid.
Absorbance of these solutions was measured at 28%.8sing a UV/Vis double-beam spectrophotometér-(U
1800, Shimadzu). Cumulative percentage drug releasecalculated using an equation obtained frorraadsrd
curve

To analyze the mechanism of drug release from tioeoparticles then vitro dissolution data were fitted to zero
order, first order, Higuchi release model, Hixsamd a&Crowell powder dissolution method and Korsmeggd
Peppas model [9].

RESULTSAND DISCUSSION

To improve the Oflaxacin loading in alginate micadjicles, chitosan was dissolved in gelation medionto
prevent the diffusion of the Ofloxacin. When algmaolution is allowed to be dropped into the gefamedium
which is composed of Cagind chitosan in acetic acid glacial solution, ti#&*@ns diffuse into the interior of the
drop of alginate and form the gel matrix throughatopic gelation. At the same time, cationic podéynchitosan
present in the gelation media also crosslinks atgimolecules through electrostatic interactioriaréen negatively
charged —COO- groups of alginate and positivelyrgdnh —NH + groups of chitosan. Alginate—chitosan complex
block up the large pore of Ca—Alg gel matrix andrfaa polyelectrolyte complex membrane on the serfaicthe
microparticles and thereby reduce the permeabditythe microparticles. Thus, the diffusion of Oftmin is
effectively prevented during the gelation [10].

The mean particle size of microsphere formulatiomstaining sodium carbonate was measured at 560#90The
particle size of microparticles formulation withddéCQ; was found to be 378 £ 19 um.

Figure 1: Scanning electron microphotograph of floating microparticles
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This significant difference in the size may be emlby the presence of gas forming agent in the apanticles
(Table 1). The porous nature and spherical shapethef microparticles are evident from their SEM
photomicrographs, shown in figure-1. As can be sedhe photomicrograph, there are many pores andies in
the micropatrticles.

Table 1: Characterization of Ofloxacin hydrochloride microparticles

- 5 —
Batch Me_an particle PDI % In vitro Buoyancy OEntrapment Efficiency
size (um) (EE)

NFM 378+19 0.54+0.20 46.19 +1.62 84.62 + 4.05
FM 560+90 0.48+0.19 69.92 +1.27 64.31+3.61

The drug entrapment was found to be 84.62 + 4.05% &xtent of loading influenced the particle siiribution
of microparticles. When the loading was high, thepprtion of larger particles formed was also highitosan in
gelation medium enhances the drug entrapment arglloading in similar studies carried out by [11].

All the gas-forming agent free microparticles samkhe SGF. In contrast, about 90% of the floatimigroparticles
still floating after 24 h. The good buoyancy beloawf the microparticles may be attributed to tleidw nature of
the microparticles which result from the productafrair bubbles during preparation. Presence dbfotavities in
microparticles increase the drug release. Gas babhblthe microparticles are suspected to acceldnat ofloxacin
release. Present observation is in agreement vitibr ostudies reported using chitosan and alginkatifg

microparticles [11]. This phenomenon may be expdion basis of studies reported by [12]. They Haued that
CaCQ is present as an insoluble dispersion in neutrehueous alginate solution; however, in acidic imethe
CaCQ becomes water-soluble. Cag@acts with the acid to produce @t the same time, the ionized*€dons
promote internal gelation by cross-linking with thalkginate carboxyl group. Therefore, the additiérCaCG; did

not significantly quicken the drug release evemgioit increased bead porosity and pore size, showigure-2.

Release pattern of Ofloxacin in SGF (pH 2.0) frdoafing microparticles followed Higuchi matrix mddend
Peppas-Korsmeyer model. Regression analysis ame Sklues suggest that the release of Ofloxacindeydioride
from floating microparticles followed non-Fickiaiffdsion mechanism (Table 2).

Table 2. The Regression Coefficients and Rate Constantsfor Release of Ofloxacin from Floating microparticlesin SGF (pH 2.0)

Formulation  Zero-order Model  First-order Model HNWbdel P-K Model H-C Model
R k1 r k;[ r k;[ r k;[ r k1
NFM 0.8661 10.6734 0.9799 -0.1611 0.9902 23.2461952B 22.4563 0.9534 -0.0340
FM 0.8642 84272 0.9567 -0.1132 0.9931 18.6745 2859820.2456 0.9245 -0.0324
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Figure 2: Cumulativerelease of Ofloxacin from microparticles
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CONCLUSION

From the present study it is concluded that thatiift microparticles could be used for release fddxacin in
stomach-jejunum transit which may enhance bioabditia and eventually lead to better patient coraptie. Studies
are underway to incorporate release modifiers sagleudragit which could be used to sustain theaseleof
Oflaxacin from Alginate/Chitosan micropatrticles.

Acknowledgement
Authors are thankful to SAIF, All India Institutd Medical Sciences, New Delhi, India for providitrgnsmission
electron microscopy facilities.

REFERENCES

[1] H Giamarellou; K Kanellakopoulodournal of Chemotherapy, 1989, 1, 670.

[2] JO Klein. American Journal of Managed Care, 2002, 8, S345.

[3] WW Yew; SY Kwan; WK Ma; MA Khin; PY Chanl] Antimicrobial Chemotherapy, 1990, 26, 227.

[4] M Chavanpaitil; P Jain; S Chaudhari; R SheavaRia. International Journal of Pharmaceutics, 2005, 4, 178.
[5] C zhang; M Xu; X Tao; J Tang; Z Liu; Y Zhangs Lin; H He; X Tang. International Journal of
Pharmaceutics, 2012,1, 430.

[6] KS Soppimath; AR Kulkarni; TM Aminabhavdrug Development and Industrial Pharmacy, 2001, 27, 507.

[7] SK Jain; AM Awasthi; NK Jain; GP Agrawalournal of Control Release, 2005, 3,107.

[8] P Sriamornsak; N Thirawong; S Puttipipatkhachdturopean Journal of Pharmaceutical Sciences, 2005, 24,
363.

[9] SK Jain; GP Agrawal; NK JaifAPS PharmSciTech, 2006,10,90.

[10] SK Bajpai; R TankhiwaleReactive and Functional Polymers, 2006, 66, 1565.

[11] N Ma; L Xu; Q Wang; X Zhang; W Zhang; Y Li; lin; S Li.International Journal of Pharmaceutics, 2008,
24, 358.

[12] BY Choi; HJ Park; SJ Hwang; JB Patkternational Journal of Pharmaceutics, 2002, 239, 81.

365
Scholar Research Library



