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ABSTRACT

Drug containing biocompatible polyvinyl (PVA) micro spheres were pre-
pared by using emulsification and polymerization techniques. The drug
delivery system should be capable of drug release over an extended period
of time. An agueous solution of PVA containing various concentration of
drug-Ciprofloxacin was dispersed asdropletsin liquid paraffin using suit-
able stabilizing agent. Cross-linking of PVA droplets with glutaraldehyde
was introduced by an acid catalyst, which was produced by the addition
of small quantities of benzoyl chloride in to the dispersion medium. The
drug release studieswere carried out in the simulated gastric and intestinal
fluids without the digestive enzymes at 37°C. This study indicatesthat the
cross-linked PVA could be used asa polymer for controlled rel ease dosage
form of ciprofloxacin hydrochloride . The microsphereswere characterized
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for their particle sizeanalysis. © 2008 Trade SciencelInc. - INDIA

INTRODUCTION

A widevariety of micro encapsulation technique
existsfor theformation of polymeric micro particulate
drug delivery system. Most of the micro encapsula-
tion techniques used to prepare biodegradable
microcapsules (or) micro spheresalow ether theen-
capsulation of water-solubleor water insolubledrugs
with either hydrophilic or hydrophobic polymers. The
choiceof one particular method isgoverned to agreat
extent by thesolubility characteristicsof theactive com-
pound and the coating polymer. PVA and its copoly-
mershavefound applicationsin thecontrolled release
of pharmaceutical§2*4. PVA based systemshavea so

been investigated for the controlled rel ease of macro-
mol ecul es such as polypeptides. PVA based matrices®
having athinlayer of PVA crosslinked by UV radiaion
onthesurfacewere a so formulated for sustained drug
delivery .PVA anditscombination with other excipients
and the drug have been used to prepare compressed
tabletsaswell asswelling controlled rel ease system'®.
PVA intheformof crosslinked filmshavebeeninves-
tigated for the controlled release of oral drugssuch as
theophylline. A new method® for the preparation of
microspheres asan dternativeto the conventiona mi-
croencapsul ation technique hasbeen carried inthisre-
search work. This paper reports on the preparation of
cross-linked PVA microspherescontaining ciprofloxacin
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and release of thedruginto thesimulated gastric and
intestind fluidsinvitro.

EXPERIMENTAL

Ciprofloxacin hydrochloride- gift samplereceived
fromArvind RemediesLtd.Chennal, IndiaHot water
soluble PVA (average Mol.weight), Glutaraldehyde,
gpan 80, benzoyl chloride, liquid paraffin (SD finechemi-
cas.) All other chemicaswereof analytical grade.

Prepar ation of microspheres

A 20% PVA solution was prepared in sterile hot
distilled water. The required amount of thedrug and
olutara dehyde sol ution was mixed with 6.5g of the PVA
solution™. Thedrug polymer pasty masswasthen dis-
persedin50ml digpersonmediumwhichcontaining 0.1
% wi/v of span 801n 100ml round bottomed flask. The
systemwaskept stirred at 8000+100rpm with motor
driven gtainlesssted stirrer at 32°C. After dispersingfor
120 minutes, 0.5ml benzoyl chloridewasadded dowly
indrop wiseover aperiod of 120 minutesand thestir-
ring was continued at the same rpm for 30 minutes
mai ntai ning the sametemperature. The formation of
spheres could be observed and the hardened spheres
werefiltered off from the solution usingwhatman filter
and theres deswerewashed several timesusing petro-
leum ether until thewashing solution givesno positive
resultsfor the presence of traceamountsof ciprofloxa
cin. Then the petroleum ether is dried off from the
microspheres by storing under avacuum. The beads
werewashed twicewith 15% solution w/v of sodium
bi sul phate and thrice with thelimited quantity of cold
didtilled water toremoveunreacted glutara dehyde. The
beadswereair dried and des ccated for rel ease studies.

Particlesizeanalysis

The microsperesweredispersed in acetone/water
mixture.A smear was made on aglassslide and the
particlesizeanalysiswas carried out by using optical
microscopy after calibrating the eye piecewith stan-
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L oading and encapsulation efficiency

Thedrugloading efficiency of themicrosphereswas
determined using spectroscopic methods by estimating
quantitatively at thei., . 432nmusingtheformulation of
50mg microspheres and extracting the same using
200ml of methanal.

In vitro release studies

In vitro release studies of the drug from the
microgphereswerecarried out at 37°Cinsmulated gas-
tricandintesting fluidswithout enzymesaccordingtothe
US pharmacopoeia. An 100mg drug equivalent
microsphereswasadded to 500ml of thedissolutionfluid
inanlL Erlenmeyer flask. Theflask wasshakeninabath
incubator shaker at 37°C 75 cyclesymin. Aliquotsof 1ml
werewithdrawn at pecified timeinterva sand andyzed
specrtometricaly a2, 432nm(Shimadzu UC-1601).

RESULTSAND DISCUSSION

Acid catalyzed cross-linking of PVA with glutara -
dehydeisan instantaneousreaction leading to the gel-
ling of polymer. Drug incorporation before crosslink-
ingleadsto the drug loaded matrix which hasbeen pre-
paredin theform of sheetsand other molded formg™.
Themethod reported in this study appearsto be emi-
nently suitablefor the preparation of PVA micro spheres
containing variousdrugsinas mpleand efficient man-
ner. Thecrosslinking wasatempted using benzoyl chlo-
rideasthecatalyst. Wetried different typesof emuls-
fying agent such as span 80, span 20 in order to takea
stable dispersion of globules containing ciprofloxacin
and PVA inwater. A solution of 0.1% wi/v span 80 was
found to be effectiveemulsifying systemthan otters.

L oading and encapsulation efficiency

Thedrug loading and encapsul ation efficiency of
PVA microspheres are shown in TABLE 1. Asthe
amount of ciprofloxacin added for encapsulation, the
percentage of loading also increased . The samewas

TABLE 1: Percentageof loading, entrapment and encapsulation efficiency of PVA micro spheres

Drug: . . PVA* Drug content % w/w % of Per centage of encapsulation
polymer ratio Ciprofloxacin (gms) (gms) Theoretical Actua entrapment efficiency
11 1 1 50 45 90 72
1.2 1 2 335 26 78 68
21 2 1 66.6 48 72 67
0:1 0 1 - - - -

*Actual PVA content is 6.5gms of 20% solution
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Particle size distribution of ciprofloxacin loaded
and unloaded PVA microsphers
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observed in case of percentage entrapment and per-
centage of encapsulation. The percentage of entrap-
ment was found to be high in case of 1:1 ratio than
compared with the other ratios.

Particlesizeanalysis

The particlesize of both theloaded and unloaded
micro gpherescontaining ¢ profl oxacinweredetermined.
All the batches of microspheres showed uniformsize
digtribution.

The drug loaded beads were larger of 40-60um
sizerangefor 1:1 ratio formulation than the unloaded
microspheres. The average particle size of unloaded

micro sphereswas found to be about 25um with very
low number fraction for 60-80um size range .The
ciprofloxacin loaded microspheres (1:1)exhibited av-
eragediameter of about 50um .Theparticlesizedistri-
butionof 1:1,1:2,2:1 micro spheresand 0:1 unl oaded
PVA microspheresrespectively areshowningraph 1.

Invitroreease

Thereeaseof ciprofloxacinfrom PVAwascarried
out asexplained in the experimental procedure. The
cumul ative percentagerelease of thedruginsmulated
gastric and intestina fluid sare shownin graph 2 and
graph 3.

Thereleaseprofile showed that the 1: 1(drug: poly-
mer) sustained there ease of ciprofloxacinfor 8hrswith
95.8% rdeaseintheintestind fluid mediumand 70.2%
releaseat 8 hrsingastricmedium. Thisratioof 1:1also
showed better |oading and encapsul ation when com-
pared to the other ratios. Thusfrom theresultsit ap-
peared that the PVA microspheres cross-linked with
glutara dehyde can be used for the controlled rel ease
of ord drugslikeciprofloxacin.
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