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ABSTRACT:- 

Fungal skin infections are common and often require prolonged treatment, which may lead to adverse effects when synthetic drugs 

are used. The present study was undertaken to develop and evaluate a polyherbal antifungal skin gel using extract of bitter melon 

as a natural active component due to its known antimicrobial and anti-inflammatory properties. The extract was prepared by an 

appropriate method and incorporated into a suitable gel base formulated with selected gelling agents and excipients to obtain a 

smooth, stable, and easily spreadable preparation. The developed gel was evaluated for key physicochemical parameters such as 

pH, viscosity, homogeneity, spreadability, and extrudability to ensure its quality and usability. Antifungal efficacy was determined 

using standard microbiological methods against common fungal strains, and the formulation showed appreciable inhibitory activity. 

Stability studies further confirmed that the gel maintained its physical and functional characteristics under different storage 

conditions. Overall, the formulated polyherbal gel demonstrates potential as a safe, effective, and economical topical option for the 

management of fungal skin infections. 
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1.INTRODUCTION:- 

Fungal infections of the skin are among the most frequently encountered dermatological conditions worldwide, affecting individuals 

of all age groups. These infections are commonly caused by dermatophytes, yeasts, and molds, leading to conditions such as 

ringworm, athlete’s foot, and candidiasis. Factors like poor hygiene, humid climate, excessive sweating, and weakened immunity 

contribute significantly to their occurrence and recurrence. Although conventional antifungal therapies are effective, their prolonged 

use may result in side effects, resistance development, and increased treatment cost, highlighting the need for safer and more 

affordable alternatives. 

In recent years, there has been growing interest in herbal and polyherbal formulations due to their natural origin, reduced toxicity, 

and therapeutic potential. Medicinal plants contain a wide range of bioactive compounds such as alkaloids, flavonoids, tannins, and 

glycosides that exhibit antimicrobial and antifungal activities. Among these, bitter melon has gained attention for its significant 

medicinal properties, including antifungal, antibacterial, and anti-inflammatory effects, making it a promising candidate for topical 

formulations. 

Topical drug delivery systems, particularly gels, offer several advantages such as ease of application, non-greasy nature, better 

patient compliance, and enhanced drug release at the site of infection. Gels provide a suitable medium for incorporating herbal 

extracts and ensuring uniform distribution of active constituents. Therefore, the formulation of an antifungal skin gel using bitter 

melon extract can serve as an effective approach for localized treatment of fungal infections. 

The present study aims to formulate and evaluate a polyherbal antifungal skin gel using bitter melon extract. The formulation is 

assessed for its physicochemical properties, stability, and antifungal activity to establish its potential as a safe, effective, and 

economical alternative to conventional antifungal therapies. 
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Fig. 1 Antifungal skin Gel 

 

Fig. 2 Cutaneous fungal Infection 

Advantages of Pharmaceutical Gel:- 

• Stay away from the first pass metabolism.  

• Convenient, acceptable, and simple to implement 

 • Ability to more precisely distribute medications to a specific location.  

• Allowing for the use of medicines with a short biological half-life. 

 • Improving the drugs physiological and pharmacological response. 

Disadvantages of Pharmaceutical Gel :- 

 • The medication and/or excipients can cause skin irritation in people with contact dermatis. 

 • Some medication have a low permeability through the skin or mucous membrane, which might lead to allergic responses.  

 • Drugs with bigger particle size are more difficult to absorb via skin. 

 • Drugs may be denatured by an enzyme in the epidermis. 
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2. Literature Review 

2.1 Background and Rationale 

Fungal skin infections are widespread and often persistent, requiring long-term treatment that may lead to side effects, resistance, 

or reduced patient compliance when synthetic antifungal drugs are used. In recent years, there has been growing interest in herbal-

based formulations due to their safety, affordability, and therapeutic potential. Natural plant extracts, such as those derived from 

bitter melon, possess notable antifungal and antimicrobial properties that can be effectively utilized in topical drug delivery systems. 

A polyherbal antifungal gel offers the advantage of combining multiple bioactive compounds, which may enhance efficacy through 

synergistic action while minimizing adverse effects. Therefore, the development of a herbal antifungal skin gel is a promising 

approach to provide a safer, effective, and patient-friendly alternative for the management of fungal infections. 

2.2 Herbs and actives comenly used :- 

• Bitter melon – Momordica charantia 

• Aloe vera – Aloe barbadensis Miller 

• Clove oil – Syzygium aromaticum 

2.3 Typical formulation approaches:- 

Typical formulation approaches for antifungal skin gels focus on selecting a suitable gel base, incorporating effective antifungal 

agents, and ensuring stability and patient acceptability. Natural or synthetic polymers such as carbopol, hydroxypropyl 

methylcellulose (HPMC), or sodium alginate are commonly used as gelling agents to provide the desired consistency. The active 

antifungal ingredient—either herbal extracts (like bitter melon or aloe vera) or synthetic drugs—is dissolved or dispersed in a 

suitable solvent system, often supported by penetration enhancers to improve skin absorption. Other excipients such as preservatives, 

stabilizers, and humectants are added to maintain product quality and shelf life. 

2.4 Standard evaluation test:- 

• Appearance 

• Homognicity 

• Spreadability 

• Measurement of PH 

• Viscosity 

• Antimicrobial activity 

• Skin irritation 

3. Materials and methods:- 

Bitter melon, aloe vera, clove oil, propylene glycol, methyl paraben, Propyl paraben and Carbopol 940 all those ingredients are 

collected from ayurvedic as well as chemical store. 
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Fig. 3 Herbs and Chemicals used in this Formulation 

4.Formulation Table :-          

 Ingredients   Quantity    Category 

Bitter melon 2 ml Active ingredient 

Aloe vera 1ml Antifungal agent 

Carbopol 940 2gm Gelling agent 

Methyl paraben 1gm Preservative 

Propyl paraben 1gm Preservative 

Propylene glycol 1ml Humectant 

Clove oil 1ml Antimicrobial agent 

5.Preparation of antifungal herbal gel:- 

Step1: Carbopol 940 mixed in demineralized water  

Step2: Take 5 ml distilled water + methyl paraben and propyl paraben  

Step3: Warm it in a water bath.  

Step4: Then add different concentration of different types of powdered herbs or extracts  

Step5: Mixed all ingredients and add carbopol 940.  

Step6: With continuous stirring, gradually add triethanolamine to adjust pH to the desired level [21] 

6.Storage:-  

It is recommended to keep the gel at a controlled room temperature (approximately 20–25°C) and protect it from excessive heat, 

direct sunlight, and humidity, as these factors may affect its stability and efficacy. 
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7.Evaluation Parameter :-    

1.Apperance:- The antifungal skin gel shows a pale yellow color with a mild, pleasant herbal odour.It has a smooth, uniform, and 

semi-solid consistency, free from lumps and easily spreadable on the skin. 

2.Measurement of PH: The pH of antifungal skin gel is measured by dispersing a small quantity of gel in distilled water and 

recording it using a calibrated pH meter.An ideal pH range of 5.0–7.0 is maintained to match skin conditions and prevent irritation. 

3. Homogenicity: All prepared USTG formulations were evaluated for uniformity by visually examining the gels after allowing 

them to settle in appropriate containers. They were assessed for appearance, presence of lumps, smear characteristics, after-feel, and 

ease of removal. 

4. Spreadability :  Spreadability is expressed in term of time in seconds taken by two slides to slip off from gel that is placed in 

between the slides under the direction of certain load. If the time taken for separation of two slides is less then better the spreadability 

is calculated by using formula. 

S = M × L / T 

Where M= Weight tied to upper slide  

 L = length of glass slides  

T = time taken to separate the slide 

5. Viscosity: The viscosity of individual and polyherbal gels was measured by Brookfield viscometer (Model RVTDV II) at 100 

rpm using spindle no. 6[25].  

6. Skin Irritation: A well-formulated antifungal gel should show no significant signs of irritation, indicating good compatibility 

with the skin. In most cases, the irritation score is expected to be zero or within an acceptable minimal range, confirming that the 

formulation does not cause adverse dermatological reactions In studies involving antifungal activity, the formulation may 

additionally show reduction in symptoms associated with fungal infection, such as itching and inflammation, further supporting 

its therapeutic effectiveness. 

7.Antimicrobial activity : The antimicrobial activity of the formulated herbal gel was evaluated against Staphylococcus aureus 

using the agar well diffusion method. Sterile nutrient agar plates were prepared and inoculated uniformly with a fresh bacterial 

culture using a sterile swab to form a consistent lawn. Wells of appropriate diameter were made in the solidified agar using a sterile 

borer. Measured amounts of different gel formulations were carefully placed into the wells, and the plates were allowed to stand 

briefly to enable diffusion. The plates were then incubated at 37°C for 24 hours, after which the clear zones around the wells were 

measured in millimetres to determine the antibacterial activity. 

 

Fig. 4 Antimicrobial activity 
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8. Result and Discussion: 

1.Appearance : All prepared formulations were evaluated for appearance. Color,Odour, Consistency of all three formulation was 

examined physically.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

  Parameter       F1       F2          F3 

Color Light orange  Orange-Brownish  reddish brown 

Odour Mild pleasant  Mild pleasant Mild pleasant 

Consistency    Thick Moderately viscous Semi –fluid 

 

2.Meaurement of PH: The antifungal gel showed uniform consistency, suitable pH for skin application, and good drug distribution. 

It provided sustained drug release, with higher polymer concentration slowing the release rate. The formulation demonstrated 

effective antifungal activity against common fungi and remained stable under storage conditions. Overall, the optimized gel offers 

controlled release, good stability, and promising efficacy for topical treatment of fungal infections.  

  Parameter       F1      F2      F3 

   PH     5.2     4.4     5.4 

3.Homogenicity: The prepared antifungal gel formulations (F1, F2, and F3) were assessed for homogeneity by visual inspection. 

All batches showed a smooth and uniform appearance with no visible lumps, phase separation, or grittiness.  

  Parameter      F1      F2      F3 

Homogenicity Homogeneous Homogeneous Homogeneous 

4.Spredability: The prepared antifungal gel formulations (F1, F2, and F3) showed satisfactory physical and biological 

characteristics. All batches were smooth, homogeneous, and free from any visible aggregates, indicating proper formulation. 

Parameter       F1      F2      F3 

Spreadability   Good    Fair   Excellent 

5.Viscocity : The rheological behaviours of gels formulation studied with Brookfield viscometer which indicated that the viscosity 

of gel formulation was consistent neither too thick nor too thin. 

Parameter      F1      F2      F3 

Viscosity(CP)    38.4    31.5     27.3 

6.Skin Irritation: All three batches of the antifungal gel showed no signs of redness, swelling, itching, or burning sensation after 

application. This indicates that the formulation is non-irritant and safe for topical use. 

Parameter      F1      F2      F3 

Irritancy     Nil     Nil     Nil 

7.Antimicribial activity :  The antimicrobial activity of the formulated antifungal gel was tested against Staphylococcus aureus and 

showed effective inhibition in all batches. The zone of inhibition increased from F1 to F3, indicating better activity with higher 

concentration of active ingredients, especially clove oil. This effect may be due to the presence of bioactive compounds like eugenol 

along with aloe vera and bitter melon extracts. Overall, the results suggest that the gel possesses good antimicrobial potential for 

topical use.  

Parameter       F1      F2      F3 

Zone of  Inhibition 11 -0.5 mm 14 -0.7 mm 17-0.6mm 

Observation Moderate  Good  Strong 

9. Summary and Conclusion :  The antifungal skin gel was successfully formulated using appropriate herbal extracts, gelling 

agents, and excipients to obtain an effective and stable topical preparation. The formulation exhibited a smooth texture, good 

homogeneity, and acceptable physicochemical properties such as suitable pH, consistency, and spreadability, making it compatible 

with skin application. Evaluation studies confirmed that the gel was non-irritating and maintained stability during testing. 
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Furthermore, antimicrobial activity results demonstrated that the formulation possessed significant antifungal efficacy against 

selected microorganisms. Overall, the developed gel can be considered a safe, stable, and effective topical formulation, showing 

promising potential for the treatment of fungal skin infections and future pharmaceutical applications. 
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