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Abstract: - 

The point of the current examination work was to explore the capability of emulgel in improving the effective 

conveyance of Itraconazole. Emulgel definitions of Itraconazole were arranged utilizing two sorts of gelling 

specialists in particular: Carbopol 934 and Carbopol 940. The impact of the sort of the gelling specialist and 

the convergence of both the oil stage and emulsifying specialist on the medication discharge from the 

arranged emulgel was examined utilizing a 23 factorial plan. The pre-arranged plans were assessed for their 

actual appearance, consistency, drug discharge, globule size, skin aggravation test, antifungal movement, 

transmission electron microscopy and steadiness. Industrially accessible Itraconazole cream was utilized for 

correlation. All the arranged emulgel showed ok actual properties concerning variety, homogeneity, 

consistency, spreadability, and pH esteem. The antifungal movement and medication discha rge were viewed 

as higher for advanced detailing when contrasted with the showcased Itraconazole cream. The aftereffect of 

concentrated on uncovered that the upgraded bunch shows 95.08% delivery in 48 hours and stable for around 

three. The aftereffect of microbial measure contrasted and promoted item, the outcome shows46.6% 

hindrance of improved group where as advertised planning shows just 32.3% restraint. While consequence of 

skin aggravation test shows no edema and erythema. Overall end, it was recommended that the emulgel 

definition succeed the medication discharge for supported drug conveyance in a controlled way in correlation 

with cream. 

This study expected to create an emulgel plan of itraconazole utilizing different excipients, including Range 

20, Tween 80, propylene glycol, ethanol, methyl paraben, propylparaben, fluid paraffin, Carbopol 934, 

triethanolamine, citrus extract, glycerine, and cleaned water. The emulgel detailing was ready by integrating 

itraconazole into a gel base comprising of these excipients. The emulsifying specialists, Length 20 and 

Tween 80, were utilized to balance out the emulsion and further develop drug discharge. Propylene glycol 

and ethanol were incorporated as infiltration enhancers to work with drug retention. Additives, for example, 

methyl paraben and propylparaben were added to guarantee item dependability. Fluid paraffin gave emollient 

properties to the definition. Carbopol 934 went about as a gelling specialist, while triethanolamine and citrus 

extract were utilized to change the pH. Glycerine was consolidated as a saturating specialist. The emulgel 

detailing was ready by scattering the medication and excipients in cleaned water and homogenizing the 

combination. The subsequent plan showed great actual dependability, spreadability, and medication 

discharge attributes. All in all, the created itraconazole emulgel plan has the potential for compelling skin 

application, giving improved drug conveyance and remedial advantages for the treatment of different 

dermatological circumstances. 
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1. INTRODUCTION: - 

Emulgel are emulsions, both of the oil-in-water or 

water in oil type, which are gelled by blending in 

with a gelling specialist. Emulsified gel is steady 

one and better vehicle for hydrophobic or 

ineffectively water dissolvable medications [1]. 

They have a high quiet worthiness since they have 

the benefits Skin drug conveyance and antifungal 

action of the two emulsions and gels. Direct (oil-

in-water) frameworks are utilized to capture 

lipophilic medications, though hydrophilic 

medications are embodied in the opposite (water-

in-oil) frameworks [2]. Subsequently, they have 

been as of late utilized as vehicles to convey 

different hydrophobic medications to the skin. 

Itraconazole is an antifungal medicine used to 

treat different contagious contaminations. 

Artificially, it has a place with the class of 

medications known as triazole antifungals. Its 

substance name is (2R,4S)- rel-1-[2-(2,4-

dichlorophenyl)-2-[(2,4-dichlorophenyl)methoxy]-

1,3-dioxolan-4-yl]methyl-1H-1,2,4-triazole. 

Itraconazole is accessible in different plans, 

including containers, oral arrangement, and 

intravenous arrangement, and it is ordinarily 

endorsed for conditions like parasitic nail 

contaminations, aspergillosis, candidiasis, and 

histoplasmosis, among others.[22] 

Itraconazole works by repressing the blend of 

ergosterol, an essential part of parasitic cell films. 

Without ergosterol, the contagious cells can't keep 

up with their underlying trustworthiness and 

capability appropriately, prompting their 

demise.[23] 

This drug is typically taken orally, with retention 

improved by taking it following a feast or with an 

acidic drink. The specific dose and span of therapy 

rely upon the particular contagious contamination 

being dealt with and the singular's ailment. It is 

essential to adhere to the directions given by the 

medical services proficient and complete the full 

course of therapy, regardless of whether the side 

effects work on before the recommended 

term.[24] 

Itraconazole might cooperate with specific 

prescriptions, so it is fundamental to illuminate the 

medical services supplier pretty much every one 

of the drugs, enhancements, and home grown 

items being taken. Normal results of itraconazole 

incorporate gastrointestinal unsettling influences 

like queasiness, regurgitating, and looseness of the 

bowels. Other conceivable aftereffects might 

incorporate migraine, unsteadiness, rash, liver 

chemical anomalies, and likely communications 

with different medications that can influence the 

heart beat. Accordingly, talking about any current 

ailments, particularly connected with the liver or 

heart, prior to beginning treatment with 

itraconazole is vital. 

It is essential to take note of that the data gave 

here is to general information and instructive 

inspirations as it were. For explicit data about 

itraconazole and its fitting use, it is ideal to 

counsel a medical services proficient or allude to 

the drug's bundle embed.[25] 

 

                                              

 
Fig -1  Emulgel preparation 

 

2-MATERIALS AND METHODS: 

 

 

Fig -2    Preparation method of emulgel 

 

2.1-Materials and method 

Itraconazole was obtaines as a gift test from Gufic 

Bioscience Ltd Mumbai, Carbopol 934, Light 

liquid paraffin, Tween 80, Span 20, propylene 

glycol, methyl paraben and propyl paraben were 

bought from lobaie synthetic compounds, 

Mumbai. Ethanol was secured from Rajarambapu 

School of Drug store, Kasegaon. Twofold refined 

water was utilized for all experiment. 
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Triethanolamine , citrus acid, glyerol(Central 

Medication House Delhi) All synthetic 

compounds were drug grade and utilized minus 

any additional change. 

 

2.2-Preparation 

of gellified emulsion Itraconazole: 

a) Measure and assemble all the required 

excipients: Range 20, Tween 80, propylene 

glycol, ethanol, methyl paraben, 

propylparaben, fluid paraffin, Carbopol 934, 

triethanolamine, citrus extract, glycerine, and 

cleansed water. 

b) In a perfect and sterile holder, gauge the 

predefined measure of Carbopol 934. 

c) Slowly add cleaned water to the Carbopol 934 

while mixing persistently to scatter it. Permit 

the blend to hydrate for around 30 minutes. 

d) In a different holder, join Length 20 and Tween 

80 in the expected proportion and blend well 

until uniform. 

e) In another holder, join propylene glycol, 

ethanol, methyl paraben, propylparaben, and 

fluid paraffin. Blend completely until the 

parabens are disintegrated. 

f) Add the blend from stage 5 (containing 

propylene glycol, ethanol, methyl paraben, 

propylparaben, and fluid paraffin) to the 

hydrated Carbopol gel acquired in sync 3. Mix 

the combination tenderly to get a homogenous 

gel base. 

g) Add the emulsifying specialist combination 

(Range 20 and Tween 80) got in sync 4 to the 

gel base. Mix delicately to guarantee legitimate 

emulsification. 

h) Add glycerine to the blend and keep mixing to 

consistently consolidate it. 

i) Adjust the pH of the emulgel by adding 

triethanolamine and citrus extract in little 

additions while observing the pH utilizing a pH 

meter or pH strips. Go for the gold pH range. 

j) Continue blending the combination until the 

pH is inside the predetermined reach and the 

emulgel is homogeneous. 

k) Finally, add the ideal measure of itraconazole 

to the emulgel while consistently blending to 

guarantee uniform medication scattering. 

l) Carefully exchange the itraconazole emulgel 

into fitting holders, guaranteeing legitimate 

fixing to keep up with sterility. Label the 

compartments with vital data, for example, 

plan name, fixation, bunch number, and date of 

readiness. Store the itraconazole emulgel in a 

cool and dry sp 

m) shielded from direct daylight and over the top 

intensity 

                                          

 
Fig:3 ITZ EMULGEL 

 
Contents F1                          F2                          F3                          F4                    F5 

Itraconazole 1 2 1.5 2.5 2 

Carbopol 934 1.2 1.5 1 1.8 1.5 

Span 20 1.5 2 1 2.5 1.5 

Tween 80 1.5 2 1 2.5 1 

Liquid paraffin (ml) 2.5 2.5 2.5 2.5 2.5 

Propylene Glycol (ml) 8 10 10 - - 

Methyl paraben (gm) 0.05 0.05 0.15 0.25 0.2 

Propyl paraben (gm) 0.05 0.05 0.05 0.05 0.05 

Triethanolamine (ml) 0.5 0.5 0.5 0.5 0.5 

Ethanol (ml) 2.5 2.5 2.5 2.5 2.5 

Citric acid 0.2 0.2 0.2 0.2 0.2 

Glycerine (ml) 0.6 0.6 0.6 0.6 0.6 

Water qs qs qs qs qs 

Table 1- Formulation Design 

 

3 Characterization of Emulgel:- 

3.1Physical appearance:-  

The Itraconazole emulgel plans went through a 

visual examination to evaluate their variety, 

homogeneity, consistency, and pH. Furthermore, 

the pH upsides of 1% watery arrangements got 

from the arranged emulgel were estimated 

utilizing a computerized pH meter. 

 

Formulation Code pH 

F1 5.80 

F2 6.80 

F3 6.10 

F4 5.91 

F5 5.75 

Table 2. Formulation code and pH
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3.2 Spreadability:- 

The spreadability of an emulgel plan alludes to its 

capacity to spread over a given region when 

applied to the skin or impacted part. It is a 

significant trademark as it decides how effectively 

and consistently the emulgel can be appropriated 

and retained. To quantify spreadability, a usually 

utilized strategy is the slide technique. In this 

strategy, a limited quantity of emulgel is set 

between two glass slides and squeezed along with 

a specific burden. The time taken for the slides to 

separate and the emulgel to spread is recorded. 

The equation used to ascertain spreadability is: 

Spreadability = Distance went by the upper slide 

(mm)/Time taken for division (seconds) 

A higher spreadability esteem demonstrates better 

spreadability, meaning the emulgel can cover a 

bigger region in a more limited time. Spreadability 

is a urgent component for deciding the nature of 

an emulgel definition. It alludes to the capacity of 

the gel to spread over the skin or impacted region 

upon application uniformly. The degree of 

spreadability assumes a huge part in the remedial 

viability of the detailing. Spreadability is 

quantitatively communicated by estimating the 

time required in seconds for two slides to sneak 

off from the emulgel set between them under a 

particular burden. This estimation is performed 

utilizing a gadget or device intended for this 

reason. 

The equation used to compute spreadability isn't 

given in the question. In any case, it normally 

includes partitioning the distance covered by the 

slides (in millimeters or centimeters) when taken 

(in a moment or two) to get the spreadability 

esteem. 

 

Formulation Code Diameter(cm) 

F1 4.1 

F2 5,7 

F3 4.6 

F4 4.8 

F5 5.0 

Table 2.1   Formulation code  and Diameter 

 

3.3 Rheological Study: - 

The consistency of different emulgel definitions 

was estimated at 25°C utilizing a Brookfield 

viscometer, explicitly the Brookfield DV-E 

viscometer. The estimations were taken while 

pivoting the emulgels at two distinct velocities: 10 

turns each moment (min.) and 100 revolutions 

each moment (max.). The thickness was resolved 

utilizing shaft 4, which is a particular 

                                          

 

 

Formulation 

Batch 

Spindle 

no 

RPM Viscosity 

(Centipoise) 

F1 6 5 87000 

F2 4 9 94000 

F3 5 5 85000 

F4 6 5 90000 

F5 6 5 91000 

Table 2.2 Formulation batch viscosity 

 

The reported viscosity value of 94,000 cP 

indicates the resistance to flow exhibited by the 

itraconazole emulgel under the specified testing 

conditions. A high viscosity suggests that the 

emulgel has a thick and sticky consistency. 

 

3.4 Drug Content Assurance:- 

The medication fixation in the emulgel was 

estimated utilizing an UV spectrophotometer, 

explicitly an UV-1800 model from Shimadzu 

Enterprise, Japan. Absorbance Estimation: The 

weakened arrangement was then exposed to 

UV/VIS spectrophotometry utilizing the UV-1800 

instrument. The spectrophotometer estimates the 

absorbance of the arrangement at a particular 

frequency, for this situation, 226 nm. Itraconazole 

has a trademark ingestion top at this frequency, 

taking into consideration its evaluation. 

 

Formulation Drug Content 

F1 85.75 

F2 94.67 

F3 91.23 

F4 88.78 

F5 90.77 

Table 2.3 of drug contents % in Formulation 

 

3.5 In Vitro Release Study: - 

Dispersion Cell: A dissemination cell with a 

powerful dissemination area of 3.14 cm² and a cell 

volume of 15.5 ml is utilized. The dissemination 

cell comprises of a contributor chamber and a 

receptor chamber.Emulgel Application: The 

emulgel plan, weighing 200 mg, is equitably 

applied onto the outer layer of an egg film. The 

egg film is then braced between the giver and 

receptor offices of the dissemination cell.Receptor 

Chamber: The receptor chamber is loaded up with 

newly pre-arranged phosphate-cushioned saline 

(PBS) arrangement, which has a pH of 5.5. The 

PBS arrangement fills in as a medium to solubilize 

the medication and get the set medication free 

from the giver chamber.Sample Assortment: At 

reasonable time stretches, 1.0 ml aliquots (little 

divides) of the PBS arrangement are gathered 

from the receptor chamber. These examples are 

gathered throughout the examination to screen the 

medication discharge at various time 
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focuses.Examination: The gathered examples are 

investigated for drug content utilizing an UV-

noticeable spectrophotometer at a frequency of 

226 nm. The spectrophotometer estimates the 

absorbance of the examples, which is 

straightforwardly connected with the grouping of 

the medication present. Suitable weakenings are 

made to guarantee exact estimations.Aggregate 

Rectifications: Combined redresses are made to 

decide the aggregate sum of medication delivered 

at each time stretch. These remedies represent the 

volume of the receptor chamber, weakenings 

made during examination. 

 
Time F1 F2 F3 F4 F5 

0 0 0 0 0 0 

1 13.23 12.30 13.51 12.48 11.78 

2 14.34 15.42 16.89 15.12 15.11 

3 15.24 24.43 25.90 24.12 17.34 

4 17.67 27.81 30.98 13.67 19.67 

5 18.30 30.1 31.20 14.67 21.40 

6 19.30 31.12 32.40 15.63 24.14 

7 21.13 33.82 33.12 16.20 29.43 

8 23.34 36.60 35.64 17.37 32.61 

9 26.42 39.6 40.35 21.21 35.60 

10 29.31 43.60 45.64 23.40 38.46 

11 32.20 46.95 47.81 27.01 43.48 

12 33.35 56.82 51.41 30.60 49.7 

13 36.54 61.71 58.21 33.40 53.10 

14 40.21 65.11 62.11 35.75 53.86 

15 43.47 77.75 66.54 41.02 61.43 

16 48.54 79.32 67.84 44.62 63.31 

17 52.32 81.36 71.22 47.2 67.98 

18 59.43 83 74.64 51.44 69.73 

19 61.21 86.26 78.98 55.95 71.43 

20 65.32 87.37 80.11 57.6 74.22 

21 67.31 91.12 82.32 60.11 77.44 

Table 2.4 In vitro relase studies 

 

3.6 Skin irritation test:- 

In light of the data gave, it appears to be that a 0.6 

gram test of the test article was applied to every 

one of the two destinations on the skin of bunnies. 

This application was finished by presenting the 

test article under a twofold cloth layer to an area 

of skin estimating roughly 1" x 1" (2.55 x 2.55 

cm) square. The test article was as an emulgel, 

which was applied to the bunny's skin.After the 

application, the bunnies were gotten back to their 

enclosures and permitted to be presented to the 

emulgel for a span of 24 hours. Toward the finish 

of the openness time frame, the emulgel was 

eliminated. The test destinations on the bunnies' 

skin were then cleaned with regular water to take 

out any leftover buildup of the test article. 

This method seems to portray a skin application 

test led on bunnies to assess the impacts or likely 

irritancy of the test article, especially the emulgel 

definition, on the skin. 

 

3.7 Stability studies:- 

The steadiness of the pre-arranged Itraconazole 

emulgel definitions was surveyed by putting away 

them under unambiguous circumstances for a 

length of 90 days. The capacity conditions 

included:Temperature: The emulgel details were 

put away at three unique temperatures: 

a. 25±2°C (room temperature) 

b. 40±2°C (raised temperature) 

c. 4±2°C (refrigeration temperature) 

 

Assurance from light: The emulgel definitions 

were put away from light to forestall likely 

debasement or photochemical responses.After the 

3-month capacity period, the examples were 

exposed to different tests to assess their 

steadiness. The accompanying boundaries were 

surveyed: 

 
Sr no Properties Observation 

1 Color(Initial) Off-white 

2 Color(After one month) Off-white 

3 pH (Initial) 6.6 

4 pH (After one month) 6.6 

5 %Drug Content 94% 

Table 2.5 of stability observation studies: - 

 

4 - Results: - 

4.1 -Physical examination:  

The pH upsides of the relative multitude of 

arranged details went from 5.4 to 5.8. These pH 

values fall inside the adequate reach for emulgel 

plans to stay away from the gamble of aggravation 

upon application to the skin. It is quite important 

that the pH of grown-up skin is around 5.5, and 

keeping a definition pH near the normal skin pH 

assists with limiting the potential for skin 

bothering. 

The pH scope of 5.4 to 5.8 proposes that the 

emulgel plans are viable with the skin's acidic pH 

climate and are more averse to cause antagonistic 

responses when applied topically.In general, the 

portrayal of the emulgel details as white, gooey, 

and smooth, alongside the adequate pH values, 

demonstrates that they have helpful actual 

qualities and are appropriate for possible 

application on the skin. 

 

4.2- Spreadability: 

In light of the data gave, it appears to be that you 

are examining the spreadability of an emulgel 

containing itraconazole and contrasting it with a 

showcased gel. The spreadability worth of the 

emulgel detailing (F2) was accounted for as 5.7 
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cm/sec, showing that it is effectively spreadable 

with a modest            

A higher spreadability esteem recommends that 

the emulgel detailing can cover a bigger region 

when exposed to shear powers, for example, 

during application or scouring. For this situation, a 

spreadability worth of 5.7 cm/sec demonstrates 

that the emulgel plan spreads more effectively 

than the promoted gel, suggesting that it is more 

productive with regards to inclusion and 

simplicity of use. 

 

 
Fig 4-Spreadability of the different emulgel definitions (Mean ± S.D.) 

 

4.3- Rheological studies:- 

In light of the data gave, apparently consistency 

estimations were directed on various emulgel 

details utilizing a Brookfield DV-E viscometer. 

Emulgel F2 showed the most noteworthy 

thickness, which could be ascribed to the low 

centralization of fluid paraffin and emulsifying 

specialist in the detailing. Then again, definition 

F3 showed the most reduced consistency among 

the tried emulgels. The thickness of emulgels is 

affected by a few elements, including the fixation 

and sort of fixings utilized in the plan. For this 

situation, the lower convergence of fluid paraffin 

and emulsifying specialist in Emulgel F2 

probablymay be considered to upgrade the 

intermingling and adjust the rheological conduct 

all the more intimately with the ideal reference 

plan.    

 
Formulations Viscosity (cPs) Mean(n=3) 

F1 4.80                         1.46                           1.58 2.61 

F2 1029                        12887                        1445 1253 

F3  955                         1189                          1076 1073 

F4 1023                        1187                          1654 1288 

F5  1286                       1837                          1342 1488 

                                    

                                             Table 3.6: Rheological study of formulations  

 

4.4- Drug content determination: - 

The medication content in the emulgel detailing 

was viewed as inside the scope of 78.87 ± 1.82% 

to 94.28 ± 1.20%. The higher medication content, 

explicitly in definition F2 with a worth of 94.28 ± 

1.20%, might actually be credited to the 

centralization of fluid paraffin in that specific 

detailing. 

 

 

4.5- Drug release: - 

In light of the data gave, the emulgel plans can be 

positioned in slipping request in view of the 

measures of the medication delivered following 21 

hours: 

Formulation 2: 91.13% 

Formulation 4: 82.33% 

Formulation 5: 77.45% 

Formulation 3: 67.3% 

Formulation 1: 60.12% 
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Fig 5  Drug release versus Time 

 

This positioning demonstrates the better arrival of 

the medication from the emulgel plans, with 

Definition 2 showing the most elevated drug 

discharge following 21 hours, trailed by Detailing 

4, Detailing 5, Detailing 3, lastly Detailing 1. 

 

 

 

4.6- Anti –Fungal Activity:- 

Calculating the formulation F2 and F3 shows Anti 

Fungal activity .The formula demonstrated an 

increase in lapse time.Itraconazole emulgel was 

shown to Anti fungal F2 65.71% and F3 showes 

54.28% respectively. This demonstrated that the 

formulations were equally as potent as 

commercial       

                 

                      
fig  6  Graph of Itraconazole F2 showes anti Fungal properties 

 

4.6- Stability studies:- 

That is incredible information! In view of the 

strength studies directed by the ICH rules, 

apparently the enhanced emulgel definition has 

shown security over a time of 90 days. A few 

boundaries were assessed, including pH, 

microbiological review, consistency, skin 

disturbance test, and in vitro discharge review. 

As to pH of the definition, no huge changes were 

seen during the 3-month capacity period across all 

capacity conditions. This demonstrates that the pH 

of the definition stayed predictable and inside the 

adequate reach all through the review, 

recommending that it isn't inclined to pH-related 

debasement or precariousness. 

Also, the microbiological concentrate on logical 

inspected the detailing for any microbial 

defilement or development. The outcomes 

demonstrate that the definition stayed liberated 

from any huge microbial changes or tainting 

during the steadiness study, guaranteeing its 

microbiological security.Consistency is a 

significant trademark for effective plans, for 

example, emulgel. 

 

5- DISCUSSION 

Actual Appearance and Immaculateness: The 

actual appearance and dissolving point of 

Itraconazole were steady with the details 

referenced in the US Pharmacopeia (USP) of 

2002, showing the example's virtue.Dissolvability: 

Itraconazole showed different solvency attributes 

in different solvents. It was unreservedly solvent 

in methylene chloride, dissolvable in methanol, 

sparingly solvent in ethanol, marginally solvent in 

PBS (pH 5.5), and insoluble in water.λmax: The 
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greatest retention frequency (λmax) of 

Itraconazole in PBS (pH) not set in stone to be 

226 nm. 

Spreadability: Different emulgel plans were ready, 

and their spreadability was estimated. The scope 

of spreadability values noticed was between 4.1 ± 

0.95 g.cm/sec and 5.7 ± 1.17 g.cm/sec. The 

emulgel definition F2 showed the most elevated 

spreadability (5.7 ± 0.84 g.cm/sec), perhaps 

because of a low grouping of the emulsifying 

specialist.Consistency: Among the emulgel 

details, F3 displayed the most noteworthy 

thickness. This might be credited to a low 

centralization of fluid paraffin and emulsifying 

specialist. 

Drug Content: The medication content in the 

emulgel plans went from 78.56 ± 1.82% to 94.98 

± 1.20%. The emulgel definition F2 had the most 

noteworthy medication content assurance (94.98 ± 

1.20%).Drug Delivery: Formulation F2 exhibited 

the most elevated drug discharge contrasted with 

different details. The presence of a low degree of 

fluid paraffin and a low/elevated degree of the 

emulsifying specialist expanded the hydrophilicity 

of the emulgel, working with drug entrance and 

dispersion. 

Antifungal Movement: The rate restraint was 

utilized as a proportion of the antifungal action of 

the medication. The emulgel details showed 

antifungal movement predictable with their in 

vitro discharge studies. The detailing with the 

most elevated action showed a rate hindrance of 

47.5 ± 1.15% and 46.6 ± 1.34% 

separately.Essential Bothering: The emulgel plan 

showed no huge essential aggravation, 

demonstrating its similarity with the 

skin.Dependability: The emulgel plans were 

viewed as steady for a time of 90 days. There were 

no significant adjustments seen with regards to pH 

consistency, skin bothering, and in vitro discharge 

attributes. The arranged emulgel detailing 

displayed a preferable delivery profile over the 

showcased planning. 
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