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ABSTRACT 

It was found that the drug showed good stability at 

the opted appropriate condition. For preparation of 

micro simulation for Itraconazole various oils, 

surfactants, and co-surfactants were screened via 

drug solubility study and a drug having maximum 

solubility selected for micro-emulsion preparation. 

By bearing the above result, we able to conclude 

that our drug Itraconazole was incorporated with 

success into the topical gel construction among all 

the built formulation the formulation F1 manifest 

better spread ability, drug content, viscosity, and 

drug liberation studies. Therefore, this was ceased 

that our formulation would be very assuring topical 

alternative for the treatment of skin fungal 

infections. Micro-emulsion successfully increased 

the permeation of the Itraconazole. Batch F4 was 

selected as optimized micro-emulsion loaded with 

Itraconazole. 

Keywords: Topical Gel Itraconazole, Fungal 

Infections, Microemulsion 

 

I. INTRODUCTION: 
Itraconazole (ITZ), an azole antifungal 

agent, is widely used clinically for a variety of 

serious fungal infections in normal and 

immunocompromised hosts, including 

Aspergillosis, Cryptococcus, Candida, 

Blastomyces, disseminated Penicillium mameffei 

infections and Histoplasma capsulatum var. 

capsulatum. ITZ acts by impairing the synthesis of 

ergosterol, the essential component of the fungal 

cell membrane. The log partition coefficient of ITZ 

is 5.66 in a system of n-octanol and an aqueous 

buffer solution at pH 8.1, which indicates the 

hydrophobicity of the drug. ITZ is a weak base 

with a pKa of 3.7, and relatively insoluble in water 

[1, 2, 3, 4].  

It has been used successfully in the 

treatment and prevention of Aspergillus infections 

with a lower toxicity than amphotericin B, 

indicating a better therapeutic index. However, the 

bioavailability of ITZ from the existing market 

formulation like the pellet capsule form is very low 

in neutropenic patients and inadequate plasma 

concentrations are found in patients receiving 

antineoplastic therapy. Topical drug delivery opens 

up a number of opportunities with regard to 

efficient drug therapy for fungal infection and 

would be more effective in these individuals. A 

topical application may be helpful for many 

neutropenic and other immunocompromised 

patients who have difficulty swallowing the oral 

capsule formulation. On the other hand, Oral 

Solution (Sporanox) is forbidden to be used in 

patients with impaired renal function, not because 

of the toxicity of the drug itself, but the adjuvant 

hydroxypropyl β-cyclodextrin (HP-β-CD). Each 

mm of Oral Solution (Sporanox) contains 10mg of 

ITZ solubilised by 400 mg of HP-β-CD as an 

inclusion complex. Following a single dose of 200 

mg Oral Solution (Sporanox) to the subjects with 

severe renal impairment, clearance of HP-β-CD 

was six-fold reduced compared with subjects with 

normal renal function. Although its clinical 

relevance is unknown, it has been reported that HP-

β-CD produces pancreatic adenocarcinoma in a rat 

carcinogenicity study [5 - 9].  

Potential advantages of topical administration route 

include site directed delivery, which can obviate 

the need for oral and other systemic treatments and 

can reduce the total drug dose, thereby reducing 

non target site toxicities. A useful case in point is 

the treatment of cutaneous fungal infections where 

many useful agents must be administered orally to 

achieve clinically relevant cure rates [10-15]. 

 

 

 

 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 4 July-Aug 2022, pp:1785-1796 www.ijprajournal.com   ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/7781-070417851796 | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 1786 

II. MATERIALS AND METHODS: 
Table.1: List of Chemicals 

S.No. Chemicals Brand 

1 Drug (Itraconazole) Jubilant Life Sciences Roorkee 

 

2 Oleic Acid Nova Polychem Karol Bagh, New Delhi 

3 Tween-20 S.D Fine chemicals Ltd, Mumbai, India 

4 Propylene Glycol - 

5 Methanol - 

 

Table.2: List of Equipments Used 

 
 

Preformulation Studies: 

Preformulation may be described as a 

stage of development process during which the 

researches characterize the physical, chemical and 

mechanical properties of the drug substance to 

form effective, stable and safe dosage form. Hence, 

pre-formulation studies are essential to characterize 

the drug for proper designing of the drug delivery 

system. The pre-formulation studies which were 

performing in this project include [16]. 

 

Description: 

Organoleptic characters of drug was observed and 

recorded by using descriptive terminology. 

 

Melting Point: 

Capillary tube, which is sealed at one end 

is charged with sufficient amount of dry powder to 

form a column in the bottom of the tube 2.5mm to 

3.5mm, and packed down as closely as possible by 

moderate tapping on a solid surface. The apparatus 

is operated according to the standard operating 

procedure. The block is heated until the 

temperature is about 30°C below the expected 

melting point. The capillary tube is inserted into the 

heating block, and the heating is continued at a rate 

of temperature increased of about 1°C to 2°C per 

minute until melting is completed. 

Solubility Studies: 

The spontaneous interaction of two or 

more substance to form a homogenous molecular 

dispersion is called as solubility. 10 mg of drug 

was a suspended separately in 10 ml of different 

solvents at room temperature in tightly closed tubes 

and shaken. The solubility profiles of two drugs in 

various solvents are shown in the table (17). 

 

 

 

http://www.jubl.com/uploads/downloads/api-product-list1.pdf
http://www.jubl.com/uploads/downloads/api-product-list1.pdf
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Table.3: Solubility Profile I.P. 1996 

 
Hygroscopic Nature: 

Procedure: 

2 gm of the test specimens were weighed 

accurately in Petri-dish and the weight were noted 

down. Then the test specimens were exposed to 

75% RH at 40°C in environment stability testing 

camber and the other was kept at room temperature 

for 7 days period. The specimen was weighed after 

7 days and the difference in weight was noted 

down (Table 22). 

Identification of Drug Sample: 

Finding the Absorption Maxima (λ max): 

The absorption maxima were found for 

drug identification. Ultraviolet visible 

spectrophotometry has been used to obtain specific 

information on the chromophoric part of the 

molecules. Organic molecules in solutions when 

exposed to light in the visible/ultraviolet region of 

the spectrum absorb light of particular wavelength 

on the type of electronic transition associated with 

the absorption [18]. 

Preparation of Phosphate Buffer Solution [pH 

7.4] I.P 1996: 

 27.218 g of potassium dihydrogenortho 

phosphate was dissolved in 1000 ml of 

distilled water to give a 0.2N solution. 

 8 g of sodium hydroxide was dissolved in 

1000ml of distilled water to give 0.2N 

solution. 

 1250ml of 0.2N potassium dihydrogenortho 

phosphate and 977.5ml of 0.2N sodium 

hydroxide were mixed together and made up to 

5000ml with distilled water. 

 The drug solution (10, 20, 30, 40, 50, 60μg/ml) 

in Phosphate buffer pH 7.4 was taken in 

standard cuvette, and scanned in the range of 

200-300nm in a UV spectrophotometer.  

 It exhibits maxima at 266nm. UV spectrum of 

drug taken in phosphate buffer pH 7.4 also 

exhibits maxima at 266nm. Therefore, further 

all measurements were taken at 266nm. The 

results are shown in fig 18. 

 

Standard Curve: 

Preparation of Standard plot for Itraconazole in 

Phosphate Buffer pH 7.4: 

 Accurately weighed amount of 

Itraconazole (5mg) was dissolved in small quantity 

of 0.1N NaOH & then diluted to 100ml with 

phosphate buffer pH 7.4. Each ml of the stock 

solution contains 100μg of Itraconazole. From this 

stock solution different standard of working 

standard solutions i.e., 10, 20, 30, 40, 50, 60μg/ml 

were made up with phosphate buffer pH 7.4 and 

the absorbance was measured at 266nm using 

phosphate buffer pH 7.4 as blank by UV 

spectrophotometric method. A graph is plotted by 

using concentration at X-axis and absorbance at Y-

axis [19].  

Fourier Transforms Infrared (FTIR) Spectral 

Analysis: 

FTIR was used to identify the functional 

groups in the molecule. The drug is mixed with 

KBr disk was scanned at 4mm/s at a resolution of 

2cm over a wave number region of 400 to 4000cm-

1. The characteristic peaks were recorded. Drug-

Excipient Compatibility Studies by FT-IR Analysis 

Infrared spectrum of any compound or drug gives 

information about the groups present in that 

particular compound. The IR absorption spectra of 

the pure drug and physical admixtures of drug with 

various excipients were taken in therange of 4000-

400 cm-1 using KBr disc method (Schimadzu IR- 
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Prestige-21) and observed for characteristic peaks 

of drug. 

Drug-Excipient compatibility was carried 

out by FT-IR analysis. Initially the IR spectrums of 

pure drug, Itraconazole, Oleic acid, tween-20, 

propylene glycol were obtained. After that 

admixtures of drug with other excipients were 

prepared and IR Spectra was obtained. The 

obtained spectra of physical admixtures was 

observed for major peaks and recorded. The results 

of this observation were concluded that there is no 

interaction between the drug (Itraconazole) & other 

excipients (Oleic acid, tween-20, propylene glycol) 

[20]. 

Method of Preparation of Topical Gel 

Containing Itraconazole: 

Itraconazole (5% w/w) was dissolved in 

oily phase (Oleic Acid) consisting of equal amount 

of menthol. The Itraconazole solution was then 

mixed with mixture of surfactant- Tween-20 and 

co-surfactant (Propylene Glycol). Finally, an 

appropriate amount of water was added to the 

Itraconazole solution mixture drop by drop to get 

micro-emulsion (Yang et al., 2004). The 

composition of the different formulated micro-

emulsion. 

 

Table.4: Preparation of Topical Gel 

S. No. Ingredients F1 F2 F3 F4 F5 

1 Itraconazole 5 5 5 5 5 

2 Oleic Acid 1 1.5 2 3 3 

3 Tween-20 3 3 3 4 3 

4 Propylene 

Glycol 

2 2 2 2 2 

5 Methanol 2 4 6 8 10 

6 Final Volume 

H2O 

50 50 50 50 50 

 

Evaluation of Physicochemical Parameters of 

Prepared Itraconazole Gel: 

Zeta Potential 

Zeta potential was the measurement of 

attraction or repulsion in between particles. Its 

measurement brings details about the dispersion 

mechanism which is used to measure electrostatic 

dispersion. The zeta potential calculation is 

important limitation across a various range of 

industries incorporates pharmaceuticals, brewing, 

medicine, ceramics, and water treatment. For 

colloidal stability, the repulsive forces between two 

particles should be ascendant. Zeta potential was a 

useful index of magnitude for interaction between 

colloidal particles. In general, the colloidal systems 

stability was determined using measurements based 

on zeta potential [21, 22, 23, 24]. 

Determination of pH: 

The digital pH meter is used to find out 

the pH value of a formulated topical gel. The 

values of prepared formulations are between the 

ranges of 4–8 that ignores the chance of skin 

irritation [25]. 

Spread Ability: 

The assessment of spread capacity, two 

glass slides were taken, and the prepared gel was 

compressed in between the two glass slides to 

steady stability by applying weight and leaves it for 

6 min. The value of spreadability is gathered by 

determining the time taken for the two glass slides 

to get separated [26]. 

Percentage Yield: 

The practical yield of each sample is 

determined by weighing the empty container and 

the container along with the gel formulation and 

subtraction of empty container with the container 

along with the gel [27]. 

The expression “uniformity of dosage unit” is 

explained as the substances degree of uniformity 

among dosage units. The content uniformity test 

depends on the assay of the active medicament. 100 

mg of the formulated gel is taken and dissolved in 

100 ml of phosphate buffer of pH 6.8. The above 

solution is allowed to stand for 30 min followed by 

gentle stirring to enhance the solubility of the drug. 

Then, it is treated, and the absorbance of the 

solution was identified spectrophotometrically at 

266nm using phosphate buffer pH 6.8 as blank 

[27]. 

Viscosity Estimation: 

Alteration in viscosity of the product 

displays adjustment instability and efficacy of the 

product. Uniformity of formulation lies on the ratio 

of the solid fraction to liquid fraction which 

constructs gel structure. The viscosity of topical 

gels was acquired using Brook-Field viscometer 
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DE-V model using spindle no 61 and spindle speed 

of 50 rpm at 37°C. 

 

In Vitro Drug Release Study: 

Franz-diffusion cells equipment is used to 

study the in vitro drug release using various 

formulations. The specific quantity of formulation 

was applied on the membrane positioned between 

donor and receptor chambers with an available 

diffusion area. Fill the receptor chamber with 

phosphate buffer pH 6.8 and is blended repeatedly 

with a tiny magnetic bead, the speed of 50rpm is 

continued at the temperature at 37°C±2°C. At 

different meantime, the samples were taken and 

then it is exchanged with the same volume of 

phosphate buffer pH 6.8 to maintain the volume of 

dissolution medium. In all cases, sink conditions 

are seen. The obtained samples were analyzed 

spectrophotometrically at 266nm [26]. 

Stability Study: 

The concentration of an active ingredient 

of all formulation may fall with upraise in the 

temperature and time. This assists in drop in the 

potency of the product. Stability study in various 

temperatures ought to be dispensed to anticipate the 

formulation stability. Stability studies are strenuous 

at regulating the outcome of aging and storage 

under divers circumstance on the formulated gel. 

Stability studies take place to detect whether any 

chemical breakdown of itraconazole formulations 

take place or not. The chief formulation was kept at 

30±2°C and 40±2°C at RH 65±5 and 75±5 RH for 

2 months in a glass vial. After 1 or 2 months, the 

samples were repeatedly tested for the drug content 

and in vitro release studies [24]. 

 

III. RESULTS AND DISCUSSION 
Preformulation Studies: 

Description: 

Nature: White to off-white colour powder 

Taste: Bitter 

Melting point: 

Table.5: Melting Point Determination 

Drug  Melting Point  Normal Range 

Itraconazole 170 ± 0.145  150-172 

 

Solubility: 

Table.6: Solubility Profile of Itraconazole 

S. No Solvents Solubility 

1 Distilled H2O Slightly Soluble 

2 Phosphate Buff. (Ph-&.4) Very Soluble 

3 CH3OH - 

4 C2H5OH - 

5 CCL4 Slightly Soluble 

6 0.1N NaOH - 

 

Hygroscopic Nature: 

Table.7: Hygroscopic Nature of ITZ 

At Room Temp. 75%RH at40°C 

Sample No-1 - 

Wt. gain observed nil Wt. gain observed nil 
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Fig.1UV spectrum of Lornoxicam in phosphate buffer pH 7.4 

 

Table.8: Absorption maxima of ITZ in phosphate buffer pH 7.4 

Solvent Conc.(μg)/ml λ max 

(nm) 

Abs. 

Phosphate buffer Ph7.4 50 266 0.6503 

 

Standard Plot of ITZ in Phosphate Buffer pH 7.4: 

Table.9: UV Absorbance of Phosphate Buffer pH 7.4 

S.No. Conc.(μg)/ml Abs. at 266nm 

1 10 0.1324 

2 20 0.2243 

3 30 0.3624 

4 40 0.4776 

5 50 0.5620 

6 60 0.6503 

 

1.3.8 Standard Plot of ITZ in Phosphate Buffer pH 7.4: 

 
Fig.2Standard Plot of ITZ in Phosphate Buffer pH 7.4 

 

FTIR Study: 
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Fig.3: Fourier-Transform Infrared Spectrum of ITZ 

 
Fig.4: FTIR of Oleic Acid 

 
Fig.5: FTIR of Tween-20 

 
Fig.6: FTIR of Propylene Glycol 
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Fig.7: FT-IR of Physical Admixture 1. (ITZ + Oleic acid + Tween-20 + Propylene glycol) 

 

Table.10: FT-IR Spectral Assignment of ITZ 

 
 

There are no extra peaks seen other than 

the normal peak in the spectra of the mixture of the 

drug & excipients & so there is no interaction with 

the drug & Excipients and they are compatible with 

each other. The IR spectra of the drug & polymer 

combination were compared with the spectra of the 

pure drug & individual Excipients in which no 

shifting of peaks was significantly found, 

indicating the stability of the drug during micro 

emulsion formulation development. 
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Evaluation Parameter of ITZ Gel: 

Table.11: Evaluation Parameter of ITZ Gel: 

 
In-Vitro Skin Permeation Study: 

Table.12: In-Vitro Skin Permeation Study 

 
 

 
Fig.8: % Drug Release Study 

 

The drug release profile of ITZ topical gel 

formulations was accomplished by diffusion cell. 

As an outcome of the in vitro release studies of all 

formulations are given in Table.12, and the 

statistically represented is shown in Fig.8. 

The percentage drug release of all 

formulations after 4h using Oleic Acid and Tween-

20 was identified to be 92.45% (F1), 95.85% (F2), 

96.87% (F3), 98.96% (F4) and 92.90% (F5) 

respectively. The most essential factors in the drug 

release are the type of polymer by the 

concentration of polymer. 
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Stability Study of F4 Optimized Formulation: 

Table.13 Stability Study of Formulation 4 

 
Table.14: Drug Content Estimation After Storing at Different Temperatures (F4) 

S. No. Formulation Drug Content 

30±2C 40±2C 

30 days 60 days 30 days 60 days 

1 F4 98.74±0.06 97.38±0.10 98.16±0.12 97.42±0.06 

 

There was no noticeable difference in the 

in vitro drug release study F4 (from 98.96% to 

96.80%) at 30±2°C at 65±5 RH. After storing at 

40±2°C at 75±5 RH the in vitro drug release study 

of F4 formulation is decreased. The statistics are 

stated in Table 7. This was discovered that the 

developed itraconazole gel formulae and its storage 

were identified to be firm for 2 months at room 

temperature; there were no changes in the 

specification that is inflated such as physical aspect 

as color, drug content, and drug release during the 

inspection. Stability studies were carried for the 

most effective formulation-F4, at 30±2°C and 

40±2°C at 65±5 and 75±5 RH for 2 months. At the 

end of 2 months, samples were evaluated. Drug 

content study showed that there was no major 

change in the content drug of F4 (from 98.74% to 

98.39%) at 30±2°C at 65±5 RH and decrease at 

40±2°C at 75±5 RH (from 97.38% to 97.42%). The 

data are presented in Table 8. 

 

IV. DISCUSSION: 
The triazole derivative of Itraconazole was 

one of the best drugs suited for the treatment of 

fungal infections. In this study, the topical gel 

preparation of Itraconazole was formulated for 

efficientthat transports the drug across the skin. UV 

spectrophotometry surveys of prepared 

itraconazole gel manifest the absorption at the 

wavelength of 266nm. The obtained FTIR peaks 

showed the drug-excipients compatibility. Different 

ratio of the formulation (F1, F2, F3, F4 and F5) 

was advanced using suitable Surfectant and Co-

surfectant (Oleic acid + Tween-20 + Propylene 

glycol) and infiltration enhancer. Advanced 

formulations of itraconazole were analyzed for 

physiochemical parameters such as viscosity, 

spreadability, drug content, and in-vitro drug 

release studies. From all the build out formulation, 

F4 manifest drug liberates for a phase of 4h. The 

most efficient formulation of F4 shows a 

significant change in drug contents. The formulated 

drug stability was monitored for 2 months at 

30±2°C and 65± 5 RH. It was found that the drug 

showed good stability at the opted appropriate 

condition. 

 

V. CONCLUSION 
For preparation of micro simulation for 

Itraconazole various oils, surfactants, and co-

surfactants were screened via drug solubility study 

and a drug having maximum solubility selected for 

micro-emulsion preparation. By bearing the above 

result, we able to conclude that our drug 

Itraconazole was incorporated with success into the 

topical gel construction among all the built 

formulation the formulation F1 manifest better 

spread ability, drug content, viscosity, and drug 

liberation studies. Therefore, this was ceased that 

our formulation would be very assuring topical 

alternative for the treatment of skin fungal 

infections. Micro-emulsion successfully increased 
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the permeation of the Itraconazole. Batch F4 was 

selected as optimized micro-emulsion loaded with 

Itraconazole. 
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