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Oxiconazole nitrate is used to treat fungal infections. It has a restrictive pharmaceutical 

role because of its poor aqueous solubility, which reduces the bioavailability of the drug. 

The present investigation was carried out to formulate and evaluate the Oxiconazole 

nitrate loaded spanlastic gel. Spanlastic was prepared by Ethanol injection method using 

Span 60 and Tween 80 as non-ionic surfactant and edge activator. The formulation was 

evaluated for various parameters like, particle size, transmittance, entrapment 

efficiency, surface charge and in vitro release studies. The formulation showed the lesser 

particle size, transmittance of 72.30±0.01%, higher entrapment efficiency of 

85.90±0.67% and dissolution of 85.02±0.26%. The vesicles were found to be spherical 

and tiny in size using optical microscopy. The spanlastic formulation was incorporated 

into gel prepared using 1% w/w Carbopol 934 and evaluated for various parameters. 

The prepared gel was homogenous with 90.82±4.14% drug content and % cumulative 

drug release of 80.10±0.69% at the end of 8hrs. Stability studies indicated that 

oxiconazole nitrate loaded spanlastic gel was stable. Thus it can be concluded that the 

developed formulation would be a promising delivery system with improved efficacy, 

controlled release and patient compliance. 
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INTRODUCTION 

Drug delivery refers to approaches, technologies 

and systems for transporting a pharmaceutical 

compound in the body as required to safely 

achieving its desired therapeutic effect, in the past 

few decades, considerable attention has been 

focusing on the development of novel drug 

delivery system (NDDS). The novel drug delivery 

system is referred as a rebirth system  as it is the 

most suitable and approachable in developing the 

delivery system which improves the therapeutic 

efficacy of new as well as pre-existing drugs thus 

provides controlled and sustained drug delivery to 

the specific site and meets the real and appropriate 

drug demand of the body.1 Pharmaceutical 

nanotechnology, the most recent addition to the 

https://www.ijpsjournal.com/
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pharmaceutical sciences, offers new capabilities, 

chances, and instruments that are anticipated to 

have a big impact on treatment and disease 

diagnostics.2In the field of nanotechnology, novel 

vesicular drug delivery systems have advanced 

significantly.  Spanlastics are a novel surfactant 

based elastic vesicular drug delivery system, 

which entraps the drug in the core cavity in the 

form of the bilayer. These are amphiphilic in 

nature, in which the drug is encapsulated in a 

vesicle which is made by non-ionic surfactant. 

They are shown to be chemically more stable.3 

These Spanlastics can be incorporated onto topical 

formulations for prolonged release and enhanced 

skin retention, thus reducing the variability of drug 

absorption, improving the patient compliance and 

have improved several drawbacks of the 

conventional dosage form.4 The Oxiconazole 

nitrate is a broad -spectrum imidazole antifungal 

agent5 belongs to BCS class II having low aqueous 

solubility and high permeability. Due to its poor 

solubility in water it leads to low dissolution rate 

and thus poor therapeutic efficacy if given orally. 

Low systemic absorption can be overcome by its 

topical delivery by incorporating drug in spanlastic 

based gel. Spanlastic will deliver drug by 

enhancing the solubility of the drug and 

entrapment increases skin permeability, and 

incorporation into gel provides prolong retention 

time due to viscosity of the formulation and better 

patient compliance. 

MATERIALS AND METHODS 

Materials: 

Oxiconazole nitrate was supplied from Yarrow 

Chem Products, Mumbai .All other excipients and 

solvents used were of the analytical 

pharmaceutical grade. 

Methods: 

Pre-formulation studies of drug: 

Determination of Standard calibration curve of 

oxiconazole nitrate8: 

The solution containing 10 µg/ml concentrationof 

oxiconazole was prepared and scanned over range 

of 200-400nm against phosphate buffer of pH 6.8 

as blank using double beam U V 

spectrophotometer and absorbance was measured 

at screened wavelength by UV spectrophotometer. 

The calibration curve was plotted against 

concentration versus absorbance. 

Drug- excipient compatibility study9: 

FT-IR spectra of pure oxiconazole nitrate, and 

prepared spanlastic formulation were obtained 

using FT-IR spectrometer. FT-IR spectra were 

recorded within the spectral region of 4000 and 

400 cm−1 using the instrument Perkin Elmer 

FTIR. 

Preparation of oxiconazole nitrate spanlastic by 

ethanol injection method10: 

Spanlastics was prepared by ethanol injection 

method. Tween 80 was accurately weighed and 

dissolved in 40mL of distilled water heated to the 

temperature of 70⁰C. Span 60 were accurately 

weighed and dissolved in 10 mL of ethanol and 

Oxiconazole nitrate was weighed and added to the 

span solution. Span solution was then injected 

using a 30- gauze syringe at a fixed rate of 1 

mL/min to the pre-heated tween solution which 

was continuously being stirrer on a magnetic 

stirrer at 500 rpm, Stirring was continued for 30 

minutes at 70⁰C. The solvent will be evaporated by 

heating to obtain drug-loaded spanlastic vesicles. 

The resulting vesicles at room temperature 

produced a homogenous milky white suspension 

of Spanlastics free of visible particles. It will be 

subjected to probe sonication by transferring the 

colloidal suspension onto a beaker. Finally, the 

spanlastic suspension will be stored at 4°C 

Table 1: Formula for Oxiconazole nitrate 

spanlastic 

Ingredients Quantity 

Oxiconazole nitrate 

(mg) 
200 

Span 60 (mg) 925 

Tween 80 (mg) 200 
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Ethanol (ml) 10 

Distilled water (ml) 40 

Preparation of Oxiconazole nitrate loaded 

spanlastic gel11: 

The   Carbopol 934 (1%w/w) was dissolved in 

appropriate amount of deionized water. The 

resultant mixture was stirred for 2 hrs to ensure 

complete dissolution and homogeneity of gel. 

Appropriate amount of spanlastic was added to the 

mixture and the mixture was stirred for 30 minutes 

to achieve uniform dispersion. Two drops of 

triethanolamine was added while stirring to 

neutralize Carbopol. The propylene glycol was 

added as penetration enhancer, methyl paraben 

was added as preservative. 

Characterization of oxiconazole nitrate loaded 

spanlastic gel: 12-20 

Physical appearance: 

The prepared gel was examined for clarity, color, 

homogeneity, and the presence of foreign 

particles. 

pH determination: 

1g of gel was accurately weighed and dispersed in 

100 ml of distilled water. The pH of dispersion was 

measured by using digital pH meter (Systronics). 

Determination of drug content: 

One gram of gel was dissolved in a 100 ml of 

methanol. From this 1 ml of solution is taken and 

made up to 25 ml with methanol. The resultant 

solution was analysed by U.V spectrophotometer 

at  λmax.     

Determination of viscosity: 

The viscosity of formulated gel was determined 

using Brookfield viscometer using Spindle no.64 

at 50 rpm. Measurements were done in triplicate 

and the average of the readings was taken. 

Spreadability test: 

Spreadability of the gel formulation was 

determined by taking two glass slides(14*5cm)of 

equal length.On one glass slide,1gm gel was 

applied.To the other slide,weights (1000g) are 

added and the time taken for the second glass slide 

to slip off from the first glass slide was 

determined.A shorter interval indicates better 

spreadability.Spreability was calculated by using 

the formula, 

S= ML/T 

 Where, S=spreadability 

M = weight kept on upper slide  

L = length of the glass slide  

T = time taken toslip off the slides completelyfrom 

each other  

In-vitro diffusion study: 

The in-vitro diffusion of drug from gel formulation 

was studied across cellophane membrane using a 

Franz-type diffusion cell. The cellophane 

membrane was mounted between the donor and 

receptor compartments of the diffusion cell. The 

receiver compartment was filled with phosphate 

buffer pH 6.8 to ensure sink condition. The donor 

compartment of the cell was filled with 1g of the 

gel. The medium was agitated using a magnetic 

stirrer (200 rpm) at a temperature of 37 ± 0.5°C. 

5ml sample was withdrawn at an interval of 1 hour 

for a period of 8 hours, and each time the equal 

volume was replaced with drug-free receptor fluid. 

The aliquots were suitably diluted with receptor 

medium and analyzed by UV-visible 

spectrophotometer at λmax. 

Stability study: 

The optimized oxiconazole nitrate loaded 

spanlastic gel  formulation was subjected to 

stability testing for a period of  3 months as per 

ICH norms at a temperature 25°C ± 2°C and 

relative humidity 60% ± 5% RH. Samples were 

taken at regular time intervals of 1month for over 

a period of 3 months and analyzed for the change 

in pH, viscosity, drug content, and in-vitro drug 

release by the procedure stated earlier. Any 

changes in evaluation parameters, if observed was 

noted. 

RESULTS AND DISCUSSION 

Determination of Standard calibration curve of 

Oxiconazole nitrate: 
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Fig 1:Standard calibration curve of oxiconazole nitrate in phosphate buffer pH6.8 

The calibration curve of Oxiconazole nitrate with 

slope, intercept and regression co-efficient was 

determined the absorbance value remained linear 

and obeyed Beer’s Lamberts Law in the range of 

0-10μg/ml with the R2 value of 0.9991. 

Drug – excipient compatibility studies: 

 
Fig 2:FTIR spectra of pure oxiconazole nitrate 

 
Fig 3: FTIR spectra of spanlastic formulation 

All the characteristics of IR peaks related to pure 

drug Oxiconazole, have also appeared in the FT-

IR spectrum of optimized spanlastic formulation. 

This result could infer that there was no chemical 

incompatibility between the drug and excipients. 

Characterization of Oxiconazole nitrate spanlastic: 

y = 0.0735x
R² = 0.9997

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0 2 4 6 8 10 12

A
b

so
rb

an
ce

Concentration(µg/ml)



Vindhya V. S. , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 4, 539-546 |Research 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                   543 | P a g e  

Table 2: Determination of particle size, 

transmittance and entrapment efficiency 

Particle size 

(nm) 

Transmittance 

(%) 

Entrapment 

efficiency(%) 

452.2 72.3±0.01 85.90±0.67 

The results of study indicated that the particle size 

was 452.2 nm lesser particle size. The % 

transmittance of was 72.3±0.01% and entrapment 

efficiency was 85.90±0.67%. 

Zeta potential 

The zeta potential of optimized spanlastic 

formulation was determined by malvern zeta sizer 

instrument. The Zeta potential of oxiconazole 

nitrate loaded spanlastic formulation was found to 

be -5.74 mV (Fig 10) which indicates good 

stability of spanlastic formulation. 

In-vitro release studies: 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: In -vitro release studies of spanlastic 

Time  (hrs) 
% Cumulative drug 

release 

0 0.00±0.00 

1 20.67±0.90 

2 34.90±0.50 

3 40.89±0.80 

4 55.67±0.40 

5 65.30±0.13 

6 72.56±0.30 

7 78.89±0.78 

8 85.02±0.26 

The Drug and excipients composition influences 

in-vitro release rate of spanlastic.The formulation 

showed a biphasic release profile, an initial faster 

release phase up to 3 hrs followed by a controlled 

release over period of 8hours. This biphasic 

release pattern seemed to be a characteristic of 

bilayered vesicles. Rapid drug leakage was 

observed during the initial phase due to the 

presence of drug adsorbed on the surface of the 

vesicles. After that the tentrapped drug would 

show a controlled release profile. Differences in 

the in- vitro release profiles might be due to vesicle 

size, lamellarity and membrane fluidity as a 

function of chain length of surfactant. 

Characterization of Oxiconazole nitrate loaded 

spanlastic gel: 

Table 4: Physicochemical evaluation data of spanlastic gel 

Formulation Homogeneity pH % 

drug 

content 

Viscosity 

(cps) 

 

Spreadability 

factor 

gmcm/sec 

Oxiconazole nitrate loaded 

spanlastic gel 
Good 5.61±0.52 

90.82 ± 

4.14% 

2320.67 

± 9.07 
11.83 ± 0.35. 

Physical examination: 

The prepared gel was off-white in color.The clarity 

of the gel was determined by visual inspection 

under black and white background and it was 

graded as Clear.The prepared gel was evaluated 

for physical appearance. The formulation was 

homogenous without any gritty particles or 

aggregates. 

Determination of pH: 

The pH of the gel containing oxiconazole nitrate 

loaded spanlastic was found to be 5.61±0.52. 

which is related to the pH of the skin; hence it 

causes no irritation. Thus, the gel was found to be 

compatible with the skin pH.  

Determination of drug content: 

The drug content of oxiconazole nitrate loaded 

spanlastic gel was found to be 90.82 ± 4.14%, The 

results of the drug content  illustrated the 
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suitability of the prepared oxiconazole nitrate 

loaded spanlastic gel for pharmacological action.   

Determination of viscosity: 

The viscosity was measured at 50 rpm using a 

spindle number 64. The viscosity of the prepared 

gel was found to be 2320.67 ± 9.07 cps. 

Determination of spreadability: 

The spreadability of the prepared oxiconazole 

nitrate loaded spanlastic gel was determined and 

its spreadability factor was found to be 11.83 ± 

0.35gcm/sec. This showed that gel has a good 

spreadability which ensures the ease of 

application. 

In-vitro diffusion study: 

The in-vitro drug diffusion study of optimized 

Oxiconazole nitrate loaded spanlastic gel the was 

carried out using Franz diffusion cell which 

showed a cumulative % drug release of 80.10% at 

the end of 8 hours. 

Table 5: In-vitro drug diffusion  study of  Oxiconazole nitrate loaded spanlastic gel 

Time (hr) 
% Cumulative drug 

release 

0 0.00 ± 0.00 

1 15.42±0.11 

2 25.51±0.15 

3 34.28±0.32 

4 47.10±0.36 

5 59.38±0.40 

6 67.24±0.30 

7 74.67±0.51 

 
Fig 4: In -vitro release profile of Oxiconazole nitrate from spanlastic gel 

The spanlastic gel formulation showed drug 

release of 80.10% at the end of 8 hours. The 

release pattern of spanlastic gel showed controlled 

release as that of spanlastic. 

Stability studies: 

Table 6: Stability studies 

Parameter 

Temperature 25 °C ± 2 °C; Relative humidity 60% ± 

5% RH 

Initial 30 days 60 days 90 days 

pH 
5.61 ± 

0.5 
5.68 ± 0.76 5.70± 0.65 5.86 ± 0.10 
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Viscosity (cps) 
2320.67± 

9.07 
2330.16±7.56 2335.18±5.36 2050.16±2.15 

Drug content (%w/w) 
90.82 

±4.14 
90.50 ± 1.12 90.02 ± 2.18 89.94±1.25 

In-vitro drug release 

study 

(%CDR after 8h) 

80.10 ± 

0.69 
80.05 ± 0.45 80.0 ± 0.67 79.90 ± 0.85 

From the stability study, it was found that the 

evaluated formulation showed, there was no 

influence of variety of environment factors such as 

temperature, humidity, and light, and during 

storage conditions or shelf life of drug in Table no 

35. The data showed that there were no significant 

changes in pH, viscosity, % drug content and in-

vitro drug release after 90 days 

CONCLUSION 

The present study has been satisfactory attempt to 

formulate spanlastic gel for the controlled topical 

delivery of oxiconazole nitrate using span 60 as a 

non-ionic surfactant tween 80 as edge activator 

and ethanol as a solvent. From the reproducible 

results of the executed experiments, it can be 

concluded that prepared Oxiconazole nitrate 

loaded spanlastic gel has a great potential to 

improve the topical delivery of oxiconazole nitrate 

and has a potential to treat fungal infection with 

patient compliance as compared with conventional 

formulations. 
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