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Abstract: In the present work, Fluconazole -SLNs were successfully prepared by high shear 

homogenization and ultrasonication technique. The results showed that the entrapment 

efficiency %, zeta potential, zeta size, morphology, thermal character and the in-vitro drug 

release from Fluconazole -SLNs dispersion and from Fluconazole -SLNs lotion were greatly 

affected by the type and concentration of surfactant and concentration of the used lipid which 

affect the in-vitro antifungal character of the prepared Fluconazole -SLNs lotion. The sustained 

release behavior of Fluconazole -SLNs gel with favorable physicochemical Properties can form 

a foundation for further clinical studies using these prepared lotions for topical delivery of 

Fluconazole. Topical treatment of the skin infection has been mainly used due to its eminence 

over oral treatment to avoid systemic adverse effects, target the site of infection for application 

of drug formulation and to increase the patient compliance. The vesicular, colloidal and 

nanoparticulate carriers systems are used for the topical antifungal treatment. A vesicular carrier 

such as transferosomes and ethosomes has demonstrated as they increased drug transdermal 

penetration. Formulation of topical product plays a main role for penetration of the drug through 

skin. Lipophilicity of drug molecules is also effective parameter in physiochemical property. 

Some antifungal drugs are more lipophilic compounds which affect the penetration of drugs 

through stratum corneum. Various formulations have emerged, to optimize new drug delivery 

carriers for antifungal treatment. 
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Clinicians now have access to an expanded number of antifungal agents; however, the panacea 

of antifungal therapy remains to be found. Therefore, a keen appreciation of the properties 

associated with each antifungal agent is imperative in the selection and administration of 

antifungal therapy. Differences in the pharmacokinetics of each unique drug render effective 

administration a challenge, particularly given the complex regimens that patients who are at risk 

for fungal infection receive because of their underlying disease states. Toxicity profiles also 

play a major role in the treatment of fungal disease, and differences among the antifungal 

classes, as well as agents within a given class, must be understood. With judicious use of the 

available agents, we are able to successfully and safely treat a growing number of life-

threatening in factions. 
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Introduction: 

Fluconazole is a member of the triazole family, one of the most widely used antifungal agents. 

It is an FDA-approved drug to treat vaginal candidiasis, oropharyngeal and esophangeal 

candidiasis, peritonitis, and systemic candida infection including candidemia, disseminated 

candidiasis, and pneumoni, and cryptococcal meningitis. Prophylaxis is also known to decrease 

the incidence of candidiasis in patients undergoing bone marrow transplantation who receive 

cytotoxic chemotherapy or radiation therapy. Non-FDA-approved uses for fluconazole include 

blastomycosis, histoplasmosis and coccidioidomycosis. Recently, there has been an increase in 

the administration of fluconazole to treat coccidioidomycosis inflicted bone and joint infection, 

meningitis, pneumonia in immune compromised patients, and pneumonia as a primary infection 

in HIV positive or severely debilitated patients. Fluconazole is available in both oral 

(suspension and tablet form) and intravenous preparations. The pharmacokinetic properties are 

similar following administration by the intravenous or oral routes. The intravenous way of 

administration is useful in patients with impairment of gastrointestinal absorption or motility. 
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Fluconazole’s absorption is unaffected by food or gastric pH. The bioavailability of oral 

fluconazole is over 90% compared with intravenous administration. The daily dose of 

fluconazole does not change based on the mode of administration. Fluconazole clearance is 

primarily by renal excretion, with approximately 80% of the administered dose appearing in the 

urine as unchanged drug. In comparison, it excretes about 11% of the medication in the urine as 

metabolites. The administration of fluconazole usually requires multiple doses except in vaginal 

candiasis, where the recommended dosage is 150 mg as a single oral dose. 

 

Material & Method: 

Fluconazole, Mann Pharmaceutical Industries, Meryer Chemical Technology Co., Ltd, West 

Point, Mumbai, Propylene glycol, Mingtai Chemicals, Mumbai, India, West Point, Mumbai, 

polyvinyl alcohol (%), Lanolin, Glycerin, Starch, Mingtai Chemicals, Mumbai, India. 

Method: Each Petri dish was filled to a depth of 4-5 mm with a nutrient agar medium that was 

previously inoculated with suitable inoculums of suitable test organism, and then allowed to 

solidify. The petri dish were specially selected with flat bottom and were placed on level surface 

so as to ensure that the layer of medium is in uniform thickness. The petri dish were sterilized at 

160-170
o
C in hot air oven for 30 min. before use. Small sterile borer of uniform size was placed 

approximately at 10 cm height, having an internal diameter of approximately 6-8 mm and made 

of aluminum or stainless steel. Each plate was divided into four equal portion along the diameter. 

To each portion one cylindrical cavity was made in medium with the help of sterile borer. Three 

cavities for test compound and one cavity for the standard. The petri dish were incubated at 37
o
C 

for 18 hours. Diameter of the zone of inhibition was measured and the average diameter for each 

sample was calculated. The diameter obtained by the test sample was compared with that 

produced by standard Streptomycin. 
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RESULT AND DISCUSSION: 

Research on formulation and evaluation of Antifungal fluconazole lotion has been  performed. 

To assess the effects of topical treatments in successfully treating (rate of treatment failure) 

fungal infections of the skin of the feet and toenails and in preventing recurrence. We found lots 

of evidence to show fungal skin infections of the skin of the feet (athlete’s foot or tinea pedis) are 

effectively managed by over the counter topical antifungal lotions. Fluconazole exhibited 

extremely strong activity against Candida albicans Studies have shown that fluconazole is 

equivalent to, or more effective than, oral ketoconazole in treating infections. 

 

Preformulation Studies: 

A. Organoleptic Properties: 

The drug was studies for their organoleptic properties like colour, odour, crystalinity and 

observation was recorded. 

Parameter Fluconazole 

Colour White to off-white crystalline powder 

Odor Odorless 

Taste Unpleasant taste and Bitterness 

Crystalinity Crystalline in nature 

 

B. MeltingPoint: 

The melting point of the drug was found to be 139
O
C, which was in the reported range including 

that the drug sample was pure. 

Drug Observed Reference 

Fluconazole 139±2
O
C 137

O
C 
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C. pH value: 

The pH value of drug Fluconazole was found to be 7.4 indicating neutral in nature. 

Drug Value 

Fluconazole 7.4 

 

D. Partition Coefficient: 

The 50 mg of drug was dissolved In 10 ml of n-octanol in separating funnel and then adding 10 

ml of distilled water & shaken well for 3-4 hours and then allowed to stand for at least 24 hour 

for phase separation. After that the water phase were separated out and the concentration of drug 

was measured spectrophotometrically after suitable dilution at 260 nm. 

Drug Observed Reference 

Fluconazole 1.8 1.01±0.01 

 

E. Determination of ƛ max by UV spectroscopy: 

The ƛ max of fluconazole was obtained by using double beam UV visible spectrometer in the 

range of 200-300 nm. The maximum peak was observed at 260 nm. 

 

 

 

 

 

 

 

 

 
 

Figure 14:- UV Spectroscopy of Fluconazole 
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F. Standard curve of Fluconazole in Phosphate buffer pH 7.4 :- 

Absorbance’s of the drug at 260 nm in Phosphate buffer 7.4 are given below in table. 

S. No. Concentration (µm/ml) Absorbance 

1. 0 0 

2. 2 0.14 

3. 4 0.23 

4. 6 0.33 

5. 8 0.438 

6. 10 0.538 

7. 12 0.621 

8. 14 0.754 

9. 16 0.881 

10. 18 0.975 

11. 20 1.082 
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G. Standard curve of Fluconazole in methanol: 

Absorbance’s of the drug at 260 nm in Methanol are given below 

 

 

S. No. 
Concentration 

(µm/ml) 
Absorbance 

1. 0 0 

2. 2 0.108 

3. 4 0.184 

4. 6 0.266 

5. 8 0.361 

6. 10 0.446 

7. 12 0.534 

8. 14 0.628 

9. 16 0.724 

10. 18 0.816 

11. 20 0.928 
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Zone of inhibition:- 

S. No. Drug Concentration Zone 

1. Fluconazole 50mg/ml 1.2cm 

2. Fluconazole 50mg/ml 1.0cm 

3. Fluconazole 50mg/ml 1.1cm 

4. Fluconazole 50mg/ml 0.9cm 
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Graph 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION: 

 In the present work, Fluconazole -SLNs were successfully prepared by high shear 

homogenization and ultrasonication technique. The results showed that the entrapment efficiency 

%, zeta potential, zeta size, morphology, thermal character and the in-vitro drug release from 

Fluconazole -SLNs dispersion and from Fluconazole -SLNs lotion were greatly affected by the 

type and concentration of surfactant and concentration of the used lipid which affect the in-vitro 

antifungal character of the prepared Fluconazole -SLNs lotion. The sustained release behavior of 

Fluconazole -SLNs gel with favorable physicochemical Properties can form a foundation for 

further clinical studies using this prepared lotion for topical delivery of fluconazole. Topical 

treatment of the skin infection has been mainly used due to its eminence over oral treatment to 

avoid systemic adverse effects, target the site of infection for application of drug formulation and 

to increase the patient compliance. The vesicular, colloidal and nanoparticulate carriers systems 

are used for the topical antifungal treatment. A vesicular carrier such as transferosomes and 

0 0 0 0 

y = 0 
R² = #N/A 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5

A
X

IS
 T

IT
LE

 

AXIS TITLE 

Concentration Zone 
Concentration Zone Linear (Concentration Zone)



 
Ajay Patel et al, International Journal of Pharmaceutical Sciences & Medicine (IJPSM), 

Vol.7 Issue. 12, December- 2022, pg. 107-118 
ISSN: 2519-9889 

Impact Factor: 5.721 
 

© 2022, IJPSM All Rights Reserved, https://ijpsm.com/                                                                   116 

ethosomes has demonstrated as they increased drug transdermal penetration. Formulation of 

topical product plays a main role for penetration of the drug through skin. Lipophilicity of drug 

molecules is also effective parameter in physiochemical property. Some antifungal drugs are 

more lipophilic compounds which affect the penetration of drugs through stratum corneum. 

Various formulations have emerged, to optimize new drug delivery carriers for antifungal 

treatment. 

Clinicians now have access to an expanded number of antifungal agents; however, the panacea 

of antifungal therapy remains to be found. 

Therefore, a keen appreciation of the properties associated with each antifungal agent is 

imperative in the selection and administration of antifungal therapy. Differences in the 

pharmacokinetics of each unique drug render effective administration a challenge, particularly 

given the complex regimens that patients who are at risk for fungal infection receive because of 

their underlying disease states. Toxicity profiles also play a major role in the treatment of fungal 

disease, and differences among the antifungal classes, as well as agents within a given class, 

must be understood. With judicious use of the available agents, we are able to successfully and 

safely treat a growing number of life-threatening infections. 
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