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ABSTRACT

Spoarfloxacin ointments were prepared by fusion method. Smple, paraffin and emulsifying cintment base with two
different permeation enhancers PEG 400 and Tween 80 were used for the study. In vitro drug release was studied
through rat skin by using Franz-type diffusion cell. Antibacterial activity was carried out by filter paper disc
method to find out the drug release of the ointment preparations. It was found that the zone of inhibition was higher
for the drug with PEG 400 as base than other ointment preparations. It was concluded based on the results that the
formulation having permeation enhancersin the formulation increases drug release.
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INTRODUCTION

The skin, as a drug delivery system has advantagesase of access, larger surface area, noninvaaiues of
treatment, vast exposure to circulatory and lymiphsystem. Drug must be transported through dfierskin
layers [1]. The drug should penetrate the stratemmeum barrier in the skin. It is expected to bgoad drug
delivery system through skin if the drug has thititglio penetrate the stratum corneum barrierhi@ skin. Barrier
penetration enhancers are used to reduce theidiffbarrier which disrupts the membrane structlager [2,3].

Ointment contains fluid hydrocarbons meshed witghbr melting solid hydrocarbons. Mineral oil andrpkatum
are the major components of most ointments. Altirely, a plastic matrix was obtained by mixing yethylene
glycol or mixtures of polyethylene glycols incorpted into the mineral oil. The addition of polydtme glycol to
ointment will increase its consistency.

Skin penetration enhancers (PE) are used to rerfavdarrier resistance of the stratum corneum sivgr PE
allows drugs to penetrate to the viable tissuesthuad enter the systemic circulation [4]. The meft@ermeation of
the drug molecule through topical route is increlalsg using chemical agents or physical method [ST6&Ere is
several permeation enhancement mechanism of oingifien

Sparfloxacin is one of the antibacterial agentss leffective against a wide range of gram-positivel gram-
negative infection; clinical trials will determiriis ultimate role in the treatment of infectiousehses [8].
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An attempt has been made in the present studytoporate sparfloxacin in various ointment basestarstudy the
effect of permeation enhancer on the release @f fitam different bases.

MATERIALSAND METHODS

Sparfloxacin was obtained as a gift sample fromricabs Ltd, Hosur. emulsifying wax, white wax, tspéraffin,
polyethylene glycol (PEG 400), tween 80, wool fadtostearyl alcohol, hard paraffin, white bees &D.fine-
Chem Ltd, Mumbai) were used in the present study.

M ethod of preparation of cintments:

The sparfloxacin ointment was prepared by usingdifferent ointment bases like simple ointment béS@B),
emulsifying ointment base (EOB) and paraffin ointinbase (POB). Compositions of each ointment base w
specified inTable 1.

All the ingredients were melted in a china dishaowater bath. Sparfloxacin was added in the mdtate. Then it
was allowed to cool with continuous stirring torfoa semi solid mass.

Permeation Enhancers:

PEG 400 and Tween 80 permeation enhancers weresepagately in our studies at a concentration $¥%0w/w.
Higher concentration were not used since such ctrat@n have been reported to decrease the diegse from
topical formulations [9,10]. In all the ointmentdes, permeation enhancers were added in the neatetition.

I n-vitro per meation study:

Hairless albino rat skin was selected for the stulifyer removing fat, the rat skin was mounted onestical
diffusion cell (Franz-type) with dermis part facitige receptor compartment. The donor compartmest placed
with prepared sparfloxacin ointment. The receptompartment was completely filled with phosphate féuf
solution (pH 7.4) as the diffusion fluid. The temgteire was maintained at 37 = 0.5°C and the recepimpartment
was constantly stirred at 300 rpm. Samples weréhdrétwn at predetermined time intervals and replaced
immediately with an equal volume of diffusion fluibrug release contents were measured using Shimdiz
double beam spectrophotometer at 304 nm [11]. Eeldase determination was carried in triplicatee Tésults
were shown irFigure 1.

Antibacterial activity:

The antibacterial activity of the compounds thusparred has been evaluated by filter paper disaigeé [12].
Escherichia coli (E. coli) and Staphylococcus aureus (S. aureus) have been used as test organisms. 500 mg of
ointment containing 5000 pg of sparfloxacin (1% yvimas used for the formulation. Filter paper distsvapplied
with and without permeation enhancer for the stuglgrile Mueller Hinton agar medium was poured isterile
petri dishes with uniform diameters and allowedatidify. Then 0.5 ml of the inoculums were tramsée over the
solidified agar medium and allowed to settle. Srfitbr paper discs containing the above ointmempgrations
were planted over the inoculate aseptically andibated at 37°C for 18 h and the zone of inhibitdrbacterial
growth was measured [13]. The results were predeintd able 2. Figure 2-3 represents the different zone of
inhibition of the prepared formulations agai&stoli andS. aureus.

RESULTSAND DISCUSSION

The 1% w/w sparfloxacin ointments were preparedubiyng simple ointment, emulsifying ointment andgfan

ointment bases. Fusion method was used for theapatpn of ointment by using permeation enhandkes PEG
400, tween 80 (0.5% w/w) and without permeationagitiers. The use of tween 80 (0.5% w/w) as the paiome
enhancer had an enhancing effect on the permeatigparfloxacin because tween was one of the gariaclt
interacts onto the stratum corneum thereby disdazganits structure. Sparfloxacin permeated fromGP0 (0.5%
w/w) containing ointment bases increases than dtrerulations because it can solubilize or remapigl$ or water
soluble constituents in or on the surface of thatgin corneum and improve partitioning coefficient.vitro

permeation study was carried out by using vertdiflsion cell. It was observed that PEG 400 showedd
permeation ability than tween 80. It could be duéhte better solublizing ability with lipids thaween 80.
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Drug release from various ointment preparations a@ayzed by antibacterial activity. It was carrieat using
Mueller Hinton agar medium agairst coli andS. aureus. The formulation having highest zone of inhihitiwas
considered the best release ointment preparatiorad observed that the zone of inhibition was @igbr PEG 400
than other formulations. This indicates that th&REO0 containing formulation was the best formolati

Tablel. COMPOSITION USED IN THE STUDY TO PREPARE OINTMENT

Ingredientsingm  SOB  EOB POB
White bees wax _ 20
Wool fat 50 _ _
Hard paraffin 50 _ 30
Cetostearyl alcohol 50 _ 50
White soft paraffin 850 500 900
Emulsifying wax _ 300

Liquid paraffin _ 200

Table2: RELEASE OF SPARFLOXACIN FROM VARIOUS OINTMENT PREPARATIONSWITH AND WITHOUT PERMEATION
ENHANCERS

Zone of Inhibition (mm) against E. coli Zone of Inhibition (mm) againgt S. aureus

Sparfloxacin (1% w/w)

; : without permeation ~ with PEG with without permeation  with PEG with
ointment preparation enhancer 400 Tween 80 enhancer 400 Tween 80
SOB 16 23 21 215 24 23
POB 17 28 22 195 235 21
EOB 19 27 23 225 24 23

Figure1: IN-VITRO PERMEATION STUDY OF SPARFLOXACIN IN DIFFERENT OINTMENT BASE WITH AND WITHOUT
PERMEATION ENHANCERS
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Figure 2: SPARFLOXACIN IN EOB WITHOUT PERMEATION ENHANCER
E. coli S. aureus
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Figure 3: SPARFLOXACIN IN POB WITH 0.5% W/W OF PEG 400

E. coli S. aureus

CONCLUSION

Sparfloxacin ointments were prepared by fusion wetlising SOB, POB, and EOB with two permeation anbes
PEG 400 and tween 80. Ointments were also prepaitbdut the addition of permeation enhancers, witielped

in comparing the formulation. Formulation with PE@owed betteim vitro drug release and permeation enhancer
effect than tween 80.
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