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ABSTRACT

The aim of this work was to prepare and evaluak tbpical liposomes of Fluconazole. Fluconazoledkzh
liposomes were prepared by thin film hydration téghe. The prepared liposomes were evaluated feitin drug
release. The in-vitro diffusion study was carriad by dialysis membrane using both open ended flibe.study
was carried out in 40 ml of phosphate buffer solutpH 7.4. The percentage cumulative release fl@optimized
batch i.e. F7 with drug: lecithin: cholesterol ratil: 10: 5, found to be 75.02% release in 8 holiree magnitude of
drug retention within the vesicles on storage undigfined conditions ultimately governs shelf lifehe developed
formulations. Liposomes showed an increasing veside in accelerated temperature but no signifiteachanges
at 4 + 2°C has observed in storage studies for two months
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INTRODUCTION

Fluconazole (FLZ) is a broad- spectrum antifunggdra used for dermal infection caused by variolecigs of
pathogenic dermatophytes[1, 2].lt is used for teattment of Candidiasis. Candidiasis is an infectaused by
Candida, yeast like fungus. Candidiasis usuallgciff the skin and mucous membranes (soft, moiss amund
body openings like mouth and anus). Children’s mf age develop Candida paronychia an infectiorhefgkin
around the nails. Older girls and woman may dev@apdida vulvavaginitis an infection of the vagara the area
around the vaginal opening. A number of antifungedams are now in use and employed for a variety of
dermatological and other mycotic infections. Howermany types of such fungal zlinfections have pnotee be
persistent and defeat any attempts to control g them. In addition, local reaction includingtiation and burning
sensation may occur in patients treated topically.

In dermal and transdermal delivery the skin is uasda portal of entry for drugs for localized andtemic
treatment[3, 4].Because of the barrier propertyhef outer layer of the skin in many cases, permeahhancing
agents are needed to achieve therapeutic levelugf.[8] Classic liposomal systems were found tceffective at
forming drug reservoir in the upper layer of thenskor local skin therapy [6].

Liposomes are microscopic lamellar structure forrmedhe admixture of soya-lecithin cholesterol. Tipesomal
encapsulation of FLZ is increases skin resistaimse teading to faster healing to external lesiomd #® a reduction
of side effects and duration of therapy.
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MATERIALS AND METHODS

Fluconazole was a generous gift from Fourrts IiRfigate Limited (Chennai, India). Lecithin were plvased from

Hi Media (Mumbai, India), Cholesterol were purcthdom Central Drug House (Mumbai, India). Carbopd#
was kindly donated from Lubrizol, Clevelandand Ps&é¢ membrane were purchased from Hi Media (Mumbai,
India). Potassium dihydrogen orthophosphate argluBo hydroxide were purchased from Central Drug $¢ou
(Mumbai, India). Methanol was purchased from MeRk. Ltd. (Mumbai, India). All other chemicals veeof
analytical grade.

Preparation of MultilamellarVesicles[7, 8]

The liposomes used in this study were preparedrbglest and most widely used method of mechanitsgdestsion
commonly known as thin film hydration method. Irder to prepare better engineered liposome, it wased to
start with a round bottom glass vessel of largeina, so that large surface area was produced o dovery thin
film. Drying down temperature was regulated jusb\abthe phase transition temperature of the lipisied. In
addition to this, on using glass beads (0.5-3.3mmiameter) offered very effective aid for disperspf the lipid.
Lipid mixture containing PhosphotidylCholine, chetlerol in different molar ratios was dissolved ifnimum

amount of chloroform (2:1 ratio) in a round bottdtask. To the above solution, 1ml methanolic solatiof

Fluconazole was added. The organic solvent wasvedhasing rotary flask evaporator at 40°C undeuvat 250
mmHg. The organic solvent was slowly removed bg fitocess such that a very thin film of dry lipidas formed
on the inner surface of the flask. The dry lipidnfivas slowly hydrated with 5ml of distilled watéthe flask was
once again rotated at the same speed as beforat andm temperature for 1 hr. The liposomal suspensas left
to mature overnight at 4°C, to ensure full lipidiration.

Liposomes preparations

Liposomes were prepared by tin film hydration teghe[9, 10,11] using rotary flash evaporator. FISBEC (Soya
Phosphotidyl Choline): CHOL ratios were altered dnag entrapment efficiency was studied. Brieflghdoroform:
methanol (2:1) mixture of FLZ: SPC: CHOL (10: 1@& W/W/W) was first dried completely in rotary ewagtor
under vaccum at 4@ to form a lipid film was then hydrated with distl water for 2 hrs at 37C. the preparation
was sonicated af’@ in three cycles of the 5 min and rest of the B h@tween each cycle by using probe sonicator.
The formation was homogenized at 15,000 psi pressuthree cycles using high pressure homogenizeget
liposomes.

FLZ vesicle cauterization

Visualization by transmission electron microscopyTEM)[12, 13, 14]

TEM analysis was used to examine the ultra stractdifiposomes. To prepare samples, copper grids a@ated
with a solution of collodion and then a drop ofo§emal dispersion was applied and left in contactlsmin.
finally, grids were picked up, blotted with filtpaper, left to dry for 3min and then analyzed WiEM.

Vesicle size and zeta potentifl5, 16, 17]
The average diameter of the vesicle and their getantial where determined by using a zeta magiparatus
(Malvern Instruments, Malvern, UK) at a temperatof@5’ + 0.1°C.

Drug entrapment efficiency[15]

The liposome suspension was ultra centrifuged @ %pm for 15 minutes at 4°C temperature by usamgircooling
centrifuge to separate the free drug.A supernamiagang liposomes in suspended stage and freeatrtige wall of
centrifugation tube. The supernant was collected! again centrifuged at 15000 rpm at 4°C temperafoire30
minutes. A clear solution of supernant and pelétiposomes were obtained. The pellet containinly iposomes
was resuspended in distilled water until furthesgaeissing. The liposomes free from unentrapped Werg soaked
in 10 ml of methanol and then sonicated for 10 riime vesicles were broken to release the drug, wives then
estimated for the drug content. The absorbancleofitug was noted at 261.4 nm. The entrapmentexifig was
then calculated using following equation.

%Entrapment efficiency= Entrapped drug /Total dadged x100
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In -vitro drug diffusion studieq18, 19,20]

The release of drug was determined by using thesitsamembrane mounted on the one end of open tube,
containing 5ml of liposomal suspension (containiriymg of FLZ). The dialysis tube was suspendeddanl
beaker containing 40 ml of PBS (pH 7.4).The solutigas stirred at 200rpm with the help of magnetiices at
room temperature .perfect sink conditions were taied during the drug release testing. The samlee
withdrawn at suitable time interval at (1,2,3,4,8,8 h).The dissolution medium was replaced withesamount of
fresh PBS(pH 7.4) solution to maintain the volun@mi throughout the experiment. The drug contenthe
withdrawn samples(2ml)were estimated at 261.1nreraftaking the volume up to 10 ml PBS (pH 7.4 )and
cumulative % of drug released was calculated aotlgal against time (t).

Stability of liposomes

The stability of a pharmaceutical delivery systemyrbe defined as the capability of a particulanfolation, in a
specific container to remain within its Physicahemical, microbiological, therapeutic and toxicotzg
specification. Based on entrapment efficiency,dpémized formulation F7 was selected for stabiitydies.

The selected formulation was stored in light prgdglass bottle at 4 °C, 37° C and 45°C over aodaf 60 days.
After 30 days and 60days time interval the formialat were viewed under microscope, the aggregatasnoted.

RESULTS AND DISCUSSION
FLZ loaded liposomes were prepared by thin film dagidn technique by using rotary flash evaporaie
liposomes were prepared by using different coneéintr of FLZ, SPC and CHOL, Methanol and water. The

composition of different liposomal formulation pegpd in this investigation is recorded.

Table: 1 Formulation of Fluconazole liposomes by th film hydration technique

Formulation | Fluconazole | Lecithin(mg) | Cholesterol(mg) | Chloroform | Methanol(ml) | Water
(mg) (ml) (m)

F1 10 10C 05 2 1 5
F2 10 10C 10 2 1 5
F3 10 100 15 2 1 5
F4 10 100 20 2 1 5
F5 10 100 30 2 1 5
F6 10 100 40 2 1 5
F7 10 10C 5C 2 1 5
F8 10 10C 60 2 1 5
F9 10 100 70 2 1 5

Characterization of liposomes:
The obtained liposomes formulations were charagdrifor particle vesicles size, zeta potential anttapment
efficiency.

Table: 2 Particle size, Zeta potential, Entrapmengfficiency of liposomes

Formulation | Particle vesicles size(nm)| Zeta poterai | Entrapment efficiency
F1 90.96 -66.2 70.12+0.61
F2 109.6 -64.7 65.12 +1.10
F3 110.9 -67.0 61.87 + 0.63
F4 1154 -69.9 68.25 + 0.65
F5 122.3 -79.1 71.37£0.86
F6 135.1 -70.3 64.25 + 0.92
F7 136.6 -69.6 78.12 £ 0.40
F8 297.5 -66.2 62.37 +0.51
F9 303.1 -66.3 60.87 +1.02

The particle vesicles sizes of all formulations evéound to be the range between 90.96 nm to 3081 The
percentage entrapment efficiency of all liposomatches were found to be 61.87% to 78.1% the maximum
entrapment was observed in batch F7 and the pasizk of F7 batch was found to be 136.6 nm. Basethe
above findings F7 formulations were selected fothier studies.
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The particle size range of F7 formulation was fotmte 136.6 nm.

Driam. {(nm) % Intensity Width {(nm)
Z-Average (rnm): 135.6 Peak 1: aQr.72 57.9 51.21
Pdl: 0457 Peak 2: 5538 31.0 2938
Intercept: 0.891 Peak 3: 2104 11.2 491.1

Result quality : Good

Size Distribution by Intensity

0.1 1 10 100 1000 10000

Size (r.nmy

Fig: 1. Particle size of liposomal F7 formulation

The liposomes were found to be spherical vesicléenvexamined by TEM after negative staining with
phosphotungstic acid. Liposomes are multilamelésicles with mean size of 50 to 200 nm. (Fig: 2)

Fig: 2 TEM photographs of Liposomal Formulation

In-vitro drug diffusion studies

The cumulative amount of drug permeated acrosysisamembrane was plotted as a function of time %ndrug
release was calculated from the slope of lineatigmar The release profile was shown in the figur &ll the
formulations, formulation F7 with drug: lecithinhalesterol ratio1:10:5 was foundto give a bettaulei.e.; drug
75.02% release in 8 hours.
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Fig: 3 Comparative diffusion studies of all batches

The amount of FLZ permeated in 8 hrs was foundet@®02% from liposomes, respectively whereas 86182%
and 28.45% of the drug permeated in case of agqusmuton and Carbopol gel respectively. Clearlysio for the
permeation enhancing effect of the drug

Table: 3.Comparative drug release of different fornulations

% Cumulative drug release Meant S.D
Time(hr) | Agueous solution| Carbopol gel| Liposomal suspension

0 0.00 0.00 0.00

1 9.66+0.52 6.66+0.23 33.66+0.76

2 12.71+1.04 9.740.53 41.83+0.52

3 15.73+0.86 13.71+0.28 49.20+0.46

4 20.07+0.93 17.73+0.74 55.57+0.83

5 26.10+0.25 20.42+0.82 62.94+0.32

6 28.46+0.64 22.43+0.65 66.98+0.20

7 32.47+0.46 24.44+0.34 71.00+0.58

8 35.82+0.38 28.45+0.72 75.02+0.84
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Fig: 4 Comparative drug releases of different formiations

Stability of liposomes

The stability of vesicles to retain the drug waseased by keeping the liposomal suspension at diffarent
temperature conditions i.e., £°@Refrigerator), 2%2°C (Room temperature), 32°C and 43-2°C over a period
of 60 days. After 30 days and 60 days time intetivalformulations were viewed under microscope atipgregation
data was tabulated.
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Table: 4 Stability studies of Liposomes at differentemperature.

After 30 days After 60days
4-8C | 2542°C | 3742°C | 45+2°C | 4-8°C | 25+2°C | 3A2°C | 45+2°C
- - - + - - + ++

+ - aggregates of below 5 vesicles

++ - aggregates of 5-10 vesicles

The magnitude of drug retention within the vesiclas storage under defined conditions, ultimatelyegns shelf
life of the developed formulations. Liposome shoveedincreasing vesicle size in accelerated temerdiut no
significance changes at 4+1°C has observed inggostudies for two months.

CONCLUSION

Liposomal formulation of Fluconazole was found twé reasonable drug loading, controlled release petrticle
size and stability and phase transition behavidre Tormulated FLZ liposomes have shown an apprbciab
enhanced retention of drug molecule in the skirusTthe liposomal formulation, with desired chargsties for
administration, could be successfully prepared.
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