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Abstract 

Background: The present research has been undertaken with the aim to develop a topical gel formulation of 

Propolis. Propolis is used for the treatment of local and systemic fungal infections. Commercially Propolis 

topical gel preparation is not available in the market, thus this formulation is made for better patient compliance 

and to reduce the dose of the drug, and to avoid negative effects such as liver and renal damage. 

Methods: The gel was formulated by changing the polymer ratio. Various formulations (F1, F2, F3, F4, F5, F6) 

were developed by using a suitable polymer (carbopol 934p and HPMC K4M). The formulation was evaluated 

for Drug Content, spreadability, pH, extrudability, viscosity, and in vitro drug release study.  

Results: Viscosity checks of various formulations revealed that formulation F4 outperformed the others. F4 

performs better than all other formulations in terms of drug diffusion and Rheological characteristics. The pH of 

the F4 formulation is high enough to cure skin infections. The concentrations of Carbopol 934p and HPMC K4M 

in the gels were shown to have a substantial effect on drug release and rheological properties.  

Conclusion: It was concluded that formulation F4 was the best formulation among this formulation. As a result, 

formulation F4 should be further improved for industrial scale-up. Viscosity studies of various formulations 

revealed that formulation F4 was better compared to others. F4 performs better than all other formulations in 

terms of drug diffusion and Rheological characteristics. The pH of the F4 formulation is high enough to cure 

skin infections. The concentrations of Carbopol-934p and HPMC K4M in the gels were found to have a 

substantial effect on drug release and rheological properties. 
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1.  

2. Introduction 

 

Fungal infection of the skin is the most frequent 

dermatological issues today. The therapy options 

available ranging from solid dosage to semisolid 

dosage form to liquid dose formulation. Clear 

transparent gels have gained widespread 

acceptance among topical formulations in both 

the cosmetics and pharmaceutical industries. 

Clinicians and patients can choose from a number 

of vehicles, including solid, semisolid, and liquid 

formulations, for the topical treatment of 

dermatological diseases and skin care. 

Transparent gels have seen increased use in 

cosmetics and pharmaceutical preparations, two 

significant subgroups of semisolid preparations. 

For many decades treatment of an acute disease 

or a chronic illness has been largely performed by 

delivery of pharmaceuticals to patients utilizing 

various pharmaceutical dosage forms, including 

tablets, capsules, pills, suppositories, creams, gel, 

ointments, liquids, aerosols, and injections, as 

drug carriers. Local dermatological problems can 

be effectively treated with focused medication 

delivery. Because it eliminates oral 

administration's first-pass effects, gastrointestinal 

discomfort, and metabolic degradation, this 

method of drug delivery has grown in favor. Just 

25–45% of the oral dose that is delivered reaches 

the blood circulation as a result of the first-pass 

effect. The gel formulations have been suggested 

as a topical treatment to get around these 

drawbacks. A high degree of physical and 

chemical cross-linking is put into a polymeric 

matrix to create a semi-solid system known as a 

gel. Apis melifera L. bees produce a powerfully 

adhesive resinous compound 

called propolis which has been utilized 

significantly to treat bacterial, fungal anti-

inflammatory diseases. Propolis is a sticky 

resinous material, sometimes referred to as “bee 

glue.” The bees collect the mushy material from 

plant exudates and mix the material with 

beeswax, pollen, and enzymes to produce a 

substance to toughen the hive while providing 

some antimicrobial properties. Propolis is rich in 

antioxidants, including total phenolics, 

flavonoids, organic acids, terpenes, beta-steroids, 

aromatic aldehydes, and alcohols. Additionally, 

propolis also has inhibitory activity against a 

wide variety of microorganisms, including 

bacteria, viruses, and fungi. Propolis is basically 

a complex resinous material that the honey bees 

produced from plant exudates, beeswax, and bee 

secretions. It is used to seal the hive and it has an 

antimicrobial role in the hive itself. Propolis has 

a very complex composition containing around 

300 constituents. According to different areas, 

seasons, and vegetation of that particular area, the 

composition of propolis varies. These 

constituents included wax, resins, balsams, 

essential oils, amino acids, sugars, flavonoids, 

and derivatives of cinnamic acid. Since the 

composition of propolis varies from area to area 

and also from season to season so is the case with 

its different activities. Carbopol 934p, a 

hydrophilic polymer made of hydroxypropyl 

methylcellulose (HPMC), has been applied 

topically in gel drug delivery systems 

 

3. Materials and Methods 

Material:  

Propolis was purchased from Hi-tech Natural 

Products Ltd., (U.P). HPMC, Carbopol934, 

Glycerine, Methylparaben and Propylparaben 

were purchased from Loba Chemicals Pvt Ltd., 

Mumbai. Triethanolamine was purchased from 

Research Lab., Mumbai. Water.  

Methods:  

Polymers like HPMC or Carbopol 934p and 

purified water were taken in a beaker and allowed 

to soak for 24 h. To this required amount of drug 

(2 gm) was dispersed in water and then Carbopol 

934p or HPMC was then neutralized with a 

sufficient quantity of Triethanolamine. Glycerin 

was used as a moistening agent, and 

methylparaben and propylparaben were used as 

preservatives. The mixture was gently stirred 

until it formed a homogeneous gel. 

 

Gel formulations of Propolis were prepared using 

different concentrations of carbopol934, HPMC. 

(Table no.1) 
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Table 1: Optimized formula of Propolis gel 

Formulation

s 

Ingredients 

Dru

g 

(gm) 

Carbopo

l 

(gm) 

HPM

C 

(gm) 

Wate

r 

(ml) 

Alcoho

l 

(ml) 

Methyl 

Parabe

n 

(gm) 

Propyl 

Parabe

n 

(gm) 

Glycerin

e 

(ml) 

Tri-

ethano

l 

amine 

(ml) 

F1 2 0.75 0.75 70 2 0.1 0.05 5 5 

F2 2 0.5 0.5 80 5 0.1 0.05 15 3 

F3 2 0.75 1 50 3 0.1 0.05 10 4 

F4 2 0.5 0.75 60 4 0.1 0.05 10 4 

F5 2 - 1 65 4 0.1 0.05 6 6 

F6 2 1 - 60 3 0.1 0.05 10 2 

 

Calibration Curve: 
Calibration curve of the Propolis in ethanol was plotted by recording the absorbance of solutions at different 

concentrations (0.5-3µg/ml) & at a maximum wavelength of 260nm. 

 

Table 2: Calibration Curve 

Concentration Absorbance 

0.5 0.04647 

1 0.05871 

1.5 0.06927 

2 0.07927 

2.5 0.0934 

3 0.1021 

 

Evaluation of Propolis Gel 

Physical appearance: 
The gel preparations are tested visually for their colour, homogeneity, consistency, and phase separation.   

  

Table 3: Physical Appearance 

Organoleptic 

Characterization 

Colour Light Brown 

Odour Characteristic 

Homogeneity Good 

Clearity Clear 

Texture Semisolid 
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Drug content 

Weighed 10 gm of each gel formulation were 

transferred in 250 ml of a volumetric flask 

containing 20 ml of alcohol and stirred for 30 

min. The volume was made up to 100 ml and 

filtered. 1 ml of the above solution was further 

diluted to 10 ml with alcohol and again 1 ml of 

the above solution was further diluted to 10 ml 

with alcohol. The absorbance of the solution was 

measured spectrophotometrically at 260 nm. 

Drug content was calculated by the following 

formula.  

 

Drug Content =
Absorbance

Slope
× Dilution Factor ×

1

1000
 

 

Determination of pH  
The pH of the gel formulations was in the range 

of 5 to 9. There was no significant change in pH 

values as a function of time for all formulations 

considered acceptable to avoid the risk of 

irritation upon application to the skin because 

skin pH is 6.7 to 7.8.  

 

Spreadability   
A sample of 0.5 g of each formula was pressed 

between two slides (divided into squares of 5 mm 

sides) and left for about 5 minutes where no more 

spreading was expected. The spreaded circles' 

diameter was measured in cm and taken as 

comparative values for spreadability. The results 

obtained are average of three determinations.  

 

Viscosity estimation  
The developed gel formulations were poured into 

the small adapter of Brook field viscometer and 

the angular velocity was increased gradually from 

10 to 50 rpm. The optimum viscosity of the 

formulation should be in the range of 5 to 1000 m 

Pas before gelling and, 50 to 50,000 m Pas after 

the formation of a gel.  

 

Extrudability  
The gel formulations were filled into a collapsible 

metal tube or aluminum collapsible tube. The 

tube was pressed to extrude the material and the 

extrudability of the formulation was checked.  

 

In vitro diffusion study  
The experiment was carried out using a modified 

Franz diffusion cell with a dialysis membrane. 

Before carrying out the study, the membrane was 

kept in acetate buffer pH 5.5 for 24 hr and it was 

mounted carefully between the donor and 

receptor chamber. 200 mg of gel was weighed 

and homogeneity spread on the dialysis 

membrane. 12 ml of acetate buffer (pH 5.5) was 

placed in the receptor medium as dissolution 

media. Both donor and receptor compartments 

were kept in contact with each other and the 

whole assembly was maintained at a constant 

temperature of 37 ± 0.5°C. A magnetic bead was 

used to stir the solution of the receptor chamber. 

1ml of the sample was withdrawn after specific 

time intervals and an equal amount was replaced 

with fresh dissolution media. Sample absorbance 

was calculated spectro-photometrically at 260nm 

and %cumulative drug permeation was 

calculated. In order to predict the drug release 

mechanism, the obtained values were fitted into 

various models like Zero order, First order, 

Higuchi matrix, and Korsmeyer-Peppas model. 

The best-fit model was selected according to the 

highest R2 values obtained. 
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Figure No.1 In vitro diffusion study 

Antifungal Activity 

Fungal culture (Candida Albicans) was used in 

this study. Sabouraud dextrose agar (SDA) 

medium was used for the maintenance of fungal 

culture and stored at 4⁰c before being used in the 

experiment. For fungal assessment, SDA medium 

was employed for the development of the fungus. 

The fungal strain was grown on SDA agar plates 

and stored at 40⁰c. about 20 µl of drug 

formulation were placed on a petri plate. On 

SDA, the drug solution was used as a positive 

control. All of the plates are incubated at 28⁰c for 

one week. Then the zone of inhibition of 

measured. 

 

 
Figure No.2 Antifungal Activity 

 

4. RESULTS 

 

Table 4: Physical Chemical evaluation parameters and its obtained data for the prepared gel 

Formulations Drug Content pH Viscosity(cp) Spreadability Extrudability 

F1 39.791 5.2 6000 4.7 - 

F2 66.595 6.5 5200 4.5 + 

F3 83.251 7.9 5800 4.3 ++ 

F4 91.171 6.95 4500 4.8 +++ 

F5 72.967 5.8 3000 4.1 -- 

F6 38.945 8.5 3500 4.4 + 

Extrudability: Excellent (+++), Good (++), Average (+), Poor (-) 

 

Table 5: In Vitro Diffusion Chart 

 

Time 

 
%CDR 

F1 F2 F3 F4 F5 F6 

0 0 0 0 0 0 0 
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Figure.3 In vitro diffusion for F4 formulation 

 

5. DISCUSSION 

There are various advantages to using topical and 

transdermal drug delivery systems over oral 

administration systems. Patches, gels, creams, 

ointments, and lotions are examples of these 

delivery modalities. However, many adverse 

effects have been demonstrated by the oral 

delivery system of propolis, and this article will 

go over the side effects of oral dose form. The 

creation and evaluation of propolis gel changed 

the dosage form. Propolis is used to treat both 

local and systemic fungal infections. The current 

work attempted to synthesize propolis gel for 

efficient medication delivery to the skin. Propolis 

gel was created in this study utilizing carbopol 

934p, alcohol, methyl paraben, propyl paraben, 

triethanol amine, and distilled water. Five 

different formulas were created. FT-IR was used 

to conduct a pre-formulation analysis of drug-

excipient interactions, which revealed no 

interactions. Data from viscosity investigations, 

drug content, spreadability tests, in vitro drug 

diffusion, skin irritation, and antifungal studies 

all yielded positive findings. 

 

6. CONCLUSION 

 

Various formulations (F1, F2, F3, F4, F5, F6) 

were developed by using a suitable polymer 

(carbopol 934p and HPMC). Developed 

formulations of Propolis were evaluated for the 

physiochemical parameters such as drug content, 

pH, viscosity, spreadability, extrudability, in 

vitro drug diffusion, and antifungal study. 
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60 4.06 4.77 4.33 4.24 3.59 4.12 

90 7.18 8.14 6.48 6.87 5.51 6.62 

120 10.86 12.49 9.11 10.17 8.23 8.57 

150 14.77 14.99 12.29 14.10 11.43 11.21 

180 35.33 17.72 15.04 24.82 13.39 31.13 

210 60.30 21.33 27.46 44.01 23.06 40.80 

240 63.47 46.60 43.64 68.34 48.34 55.20 

270 66.89 80.81 62.34 98.04 75.42 82.46 
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Viscosity studies of various formulations 

revealed that formulation F4 was better compared 

to others. F4 performs better than all other 

formulations in terms of drug diffusion and 

Rheological characteristics. The pH of the F4 

formulation is high enough to cure skin 

infections. The concentrations of Carbopol-934p 

and HPMC K4M in the gels were found to have 

a substantial effect on drug release and 

rheological properties. The viscosity of carbopol-

934p gels was very high as compared to HPMC 

K4M gels but both gels showed a decrease in drug 

release with an increase in polymer 

concentration. Thus, gels appropriate for topical 

administration can be successfully made utilizing 

Carbopol 934p and Hydroxypropyl 

methylcellulose as gelling agents in the ratio 1:3 

(carbopol-934p and Hydroxypropyl 

methylcellulose). As a result, formulation F4 

should be further improved for industrial scale-

up. 

 

Abbreviations 

pH Hydrogen ion concentration 

cp Centipoise 

gm Gram 

CDR Cumulative Drug Release 

nm Nanometer 

⁰c Degree Celsius 

SDA Sabouraud dextrose agar 

mm Millimeter 

ml Milliliter 

min Minute  

rpm Revolution Per Minute 
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