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ABSTRACT 

Topical antimicrobial agents are widely used for treating skin infections and wounds. Silver Nitrate has traditionally been used 
because of its strong broad-spectrum antimicrobial activity, but its use is limited due to side effects such as tissue damage, electrolyte 
imbalance, and permanent skin staining (argyria). Therefore, there is increasing interest in safer herbal alternatives. This study 
aimed to formulate a topical antimicrobial gel using the ethanolic leaf extract of Adhatoda vasica (Vasaka) and evaluate it as a 
possible substitute for Silver Nitrate. The dried leaves were extracted using 95% ethanol by the Soxhlet method, and preliminary 
phytochemical screening confirmed the presence of quinazoline alkaloids (vasicine), tannins, and flavonoids. The extract was 
incorporated into a Carbopol 934 gel base and neutralized with triethanolamine to prepare a 2% w/w herbal gel. The formulation 
was evaluated for pH, viscosity, and spreadability and compared with a standard 0.1% Silver Nitrate gel. Antimicrobial activity 
was assessed using the agar well diffusion method against Staphylococcus aureus and Escherichia coli. The herbal gel showed good 
physical stability, a skin-compatible pH of 6.2, and appropriate viscosity. It produced a significant zone of inhibition of 18 mm 
against S. aureus, which was comparable to the 22 mm shown by Silver Nitrate, without causing skin staining or oxidative damage. 
Overall, the study concludes that the Adhatoda vasica gel demonstrates strong antimicrobial activity, is non-staining, cost-effective, 
and free from heavy metal toxicity, making it a promising and safer alternative for treating minor skin infections. 
KEYWORDS: Adhatoda vasica, Silver Nitrate, Antimicrobial Gel, Vasicine, Green Medicine, Argyria. 
 
 

1. INTRODUCTION 
1.1 Background: Challenges in Wound Management 

The skin acts as the body’s main protective barrier against 

infection. When the skin is damaged due to burns, cuts, or 

ulcers, microorganisms can easily enter and cause infection. 

Skin and soft tissue infections (SSTIs) are a major global health 

problem, so effective topical antimicrobial agents are necessary 

for proper wound care. 

For many years, Silver Nitrate (AgNO₃) has been widely used 

to prevent and treat wound infections, especially in burn 

patients. It works by releasing silver ions that kill bacteria by 

damaging their enzymes and proteins. However, despite its 

effectiveness, Silver Nitrate has several disadvantages: 

• Cytotoxicity: It not only kills bacteria but also damages 

healthy skin cells, which may delay wound healing. 

• Skin staining (Argyria): It can cause black or grey 

discoloration of the skin due to silver deposition. 

• Electrolyte imbalance: In large wounds, it may cause 

loss of important body salts like sodium and chloride. 

• Environmental concerns: Disposal of silver-containing 

waste may harm aquatic life. 

Because of these limitations, there is a need for a safer and non-

staining alternative that still provides strong antimicrobial 

action. 

 

1.2 Shift toward Herbal Alternatives 

There is a growing global interest in “Green Medicine” or plant-

based treatments. According to the World Health Organization 

(WHO), around 80% of the world’s population depends on 

traditional medicine for primary healthcare. This shift is also 

influenced by increasing antimicrobial resistance (AMR) and 

the side effects of synthetic drugs.Herbal medicines offer 

several advantages: 

• Synergistic action: Plant extracts contain multiple 

active compounds that work together to fight bacteria. 

• Better biocompatibility: They are generally less 

toxic to human tissues compared to heavy metals. 

• Cost-effective: Locally available medicinal plants 

reduce treatment costs. 

Herbal gels are especially useful in wound care because they 

maintain a moist environment and deliver antimicrobial agents 

directly to the infected area. 

 

1.3 Plant Profile: Adhatoda vasica (Vasaka) 

Taxonomical Classification 

• Kingdom: Plantae 

• Order: Lamiales 

• Family: Acanthaceae 

• Genus: Adhatoda 

• Species: Adhatoda vasica 

Adhatoda vasica, commonly known as Vasaka or Malabar Nut, 

is an evergreen shrub found mainly in India and Southeast Asia. 

It has been traditionally used in Ayurveda and Unani medicine, 

especially for treating respiratory diseases like asthma and 

bronchitis. 

https://doi.org/10.36713/epra2013
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Recent studies show that its leaves also have strong 

antimicrobial properties. The plant contains important bioactive 

compounds such as: 

• Vasicine (a quinazoline alkaloid) 

• Vasicinone 

• Tannins 

• Saponins 

These compounds help kill bacteria, disrupt their cell 

membranes, and may also promote wound healing by 

stimulating collagen formation. Because of its dual action—

antimicrobial and wound healing—Adhatoda vasica is 

considered a promising natural alternative to Silver Nitrate. 

 

1.4 Project Objective 

The main aim of this research is to develop a safe and effective 

herbal antimicrobial gel using Adhatoda vasica as an alternative 

to Silver Nitrate. 

Specific objectives include: 

• To extract bioactive compounds from Adhatoda vasica 

leaves using ethanol. 

• To perform phytochemical screening to confirm the 

presence of alkaloids, tannins, and saponins. 

• To formulate a stable hydrogel using Carbopol as the 

base. 

• To compare the antimicrobial activity of the herbal gel 

with 0.1% Silver Nitrate gel against Staphylococcus 

aureus and Escherichia coli. 

• To evaluate safety by ensuring no staining or irritation 

occurs. 

Through this study, the goal is to develop a safe, effective, and 

plant-based topical antimicrobial gel for managing minor skin 

infections. 

 

2. LIST OF MATERIAL AND EQUIPMENT USED. 
                           

                               

 

 

 

 

 

 

 

Tabular Column 1: Chemicals And Reagents 

 

Equipment Purpose Common Manufacturers 

Soxhlet Apparatus Extraction of plant compounds Borosil, Schott, JSGW 

Rotary Evaporator Concentrates plant extract BUCHI, IKA, Heidolph 

Brookfield Viscometer Measures gel viscosity AMETEK Brookfield, Anton Paar 

Digital pH Meter Measures pH of gel Hanna, Mettler Toledo, Sartorius 

Incubator Maintains temperature for microbial growth Memmert, Thermo Fisher 

Autoclave Sterilizes media and equipment Tuttnauer, Equitron 

Laminar Air Flow Provides sterile working area Kirloskar, Esco 

Analytical Balance Accurate weighing of materials Shimadzu, Radwag, Ohaus 

Magnetic Stirrer Mixes gel ingredients Remi, IKA 

Hot Air Oven Dries plant material and glassware Memmert, Labline 

Tabular Column 2: Equipment Used 

Adhatoda vasica 

 

Figure 1: Vasicine Structure 
• Biological Source: Leaves of Adhatoda vasica 

(Family: Acanthaceae). 

• Active Compounds: Quinazoline alkaloids such as 

Vasicine and Vasicinone. 

• Properties: Bitter taste, characteristic odor; extract 

appears as brownish-green powder. 

• Solubility: Alkaloids are soluble in alcohol and 

chloroform and slightly soluble in hot water. 

• Role in Formulation: Active Pharmaceutical 

Ingredient (API) with antimicrobial activity. 

• Structure: Contains a quinazoline ring system. 

 

Category Ingredient Function 

Active Ingredient Adhatoda vasica Extract Main antimicrobial agent 

Gelling Agent Carbopol 934 / 940 Forms gel structure and provides thickness 

pH Modifier Triethanolamine (TEA) Adjusts pH and helps gel formation 

Humectant Glycerin / Propylene Glycol Keeps the gel moist and prevents drying 

Permeation Enhancer Propylene Glycol Helps the active compound penetrate the skin 

Preservatives Methylparaben & Propylparaben Prevents microbial contamination 

Chelating Agent Disodium EDTA Improves stability by binding metal ions 

https://doi.org/10.36713/epra2013
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Carbopol 940 

• Chemical Source: Synthetic polymer of acrylic acid. 

• Active Component: Polyacrylic acid (PAA). 

• Properties: White fluffy powder that forms high-

viscosity gels at low concentration (0.5–2%). 

• Solubility: Soluble in water and alcohol; requires 

neutralizer such as Triethanolamine to form gel. 

• Role in Formulation: 

o Gelling agent 

o Stabilizer for uniform drug dispersion 

o Bioadhesive to increase contact time with 

skin. 

 

Triethanolamine (TEA) 

• Chemical Source: Synthetic organic compound made 

from ethylene oxide and ammonia. 

• Properties: Clear, colorless viscous liquid with mild 

ammonia odor; alkaline in nature. 

• Solubility: Soluble in water and ethanol. 

• Role in Formulation: 

o Adjusts pH to skin-compatible range (6–7). 

o Neutralizes Carbopol and forms gel structure. 

o Helps mix herbal extract uniformly. 

• Chemical Formula: N(CH₂CH₂OH)₃. 

 

Glycerin 

• Source: Obtained from vegetable oils or animal fats 

during saponification. 

• Active Component: Glycerol (1,2,3-propanetriol). 

• Properties: Colorless, odorless, viscous and sweet 

liquid that attracts moisture. 

• Solubility: Miscible with water and alcohol. 

• Role in Formulation: 

o Humectant to retain moisture 

o Emollient to soften skin 

o Improves spreadability of gel. 

 

Propylene Glycol 

• Source: Synthetic compound produced from 

propylene oxide. 

• Active Component: 1,2-propanediol. 

• Properties: Clear, colorless, viscous liquid. 

• Solubility: Miscible with water and many solvents. 

• Role in Formulation: 

o Co-solvent for dissolving plant extract 

o Enhances drug penetration through skin 

o Moisturizing agent 

o Improves preservative activity. 

• Chemical Formula: C₃H₈O₂. 

 

Methylparaben 

• Source: Synthetic ester of p-hydroxybenzoic acid. 

• Active Component: Methyl 4-hydroxybenzoate. 

• Properties: White crystalline powder with mild odor. 

• Solubility: Slightly soluble in water but soluble in 

alcohol and propylene glycol. 

• Role in Formulation: 

o Preservative against bacteria and fungi 

o Increases shelf life of the gel 

o Often used with propylparaben for better 

protection. 

• Chemical Formula: C₈H₈O₃. 

 

Disodium EDTA 

• Source: Synthetic compound derived from 

ethylenediaminetetraacetic acid. 

• Properties: White crystalline powder. 

• Solubility: Soluble in water. 

• Role in Formulation: 

o Chelating agent that binds metal ions 

o Improves stability of the formulation 

o Prevents oxidation and discoloration of the 

herbal extract. 

• Chemical Formula: C₁₀H₁₄N₂Na₂O₈. 

 

3. EXTRACTION 
The extraction of bioactive compounds was performed using 

the Soxhlet extraction method to ensure maximum yield of 

alkaloids. 

 

Figure 2: Process of extractin 
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Procedure 

1. Collection and Processing: Fresh leaves of Adhatoda 

vasica were washed with distilled water to remove dust 

and foreign particles. They were shade-dried for 10 days 

to prevent the thermal degradation of volatile oils. 

2. Pulverization: The dried leaves were ground into a 

coarse powder using a mechanical grinder and sieved 

(Mesh size #40). 

3. Extraction: 50g of the powdered leaf material was 

packed into a thimble and placed in the Soxhlet extractor. 

• 300ml of Ethanol (95%) was used as the solvent. 

• The extraction was run for 72 hours (approx. 15 

cycles) at 60 degree C until the solvent in the 

siphon tube became colorless. 

4. Concentration: The liquid extract was concentrated 

using a rotary evaporator to obtain a semisolid, dark 

green residue. 

5. Yield Calculation: The percentage yield was 

calculated and the extract was stored in a desiccator. 

 

4. PHYTOCHEMICAL SCREENING 
Qualitative tests were performed to confirm the presence of 

secondary metabolites responsible for antimicrobial activity. 

 

Tabular Column 3: Identification of Adathoda Vasaka 

Inference: The presence of alkaloids (Vasicine) and Tannins strongly supports the antimicrobial hypothesis. 

Figure 3: Identification test for adathoda vasaka 

 

5. FORMULATION OF ANTIMICROBIAL GEL 

Tabular Column 4: Formulation Table 

 

 

 

 

Test Name Reagent Used Procedure Observation Inference 

Dragendorff’s 

Test 

Dragendorff’s 

reagent 

Add reagent to ethanolic 

extract 

Orange-red 

precipitate 

Presence of alkaloids 

(Vasicine) 

Mayer’s Test Mayer’s reagent Add few drops to 

extract 

Creamy white 

precipitate 

Presence of alkaloids 

Ferric Chloride 

Test 

5% FeCl₃ solution Add few drops to 

extract 

Blue-black / green 

color 

Presence of tannins or 

phenols 

Shinoda Test Mg ribbon + Conc. 

HCl 

Add Mg ribbon and HCl 

to extract 

Pink / red color Presence of flavonoids 

Wagner’s Test Iodine in KI Add reagent to extract Reddish-brown 

precipitate 

Presence of alkaloids 

Froth Test Distilled water Shake extract with water Stable froth forms Presence of saponins 

Ingredient Function F1 (1%) F2 (2%) F3 (3%) F4 (Standard) 

Adhatoda vasica Extract Active antimicrobial 1 g 2 g 3 g — 

Silver Nitrate Standard antimicrobial — — — 0.1 g 

Carbopol 940 Gelling agent 1 g 1 g 1 g 1 g 

Triethanolamine pH adjuster q.s. q.s. q.s. q.s. 

Propylene Glycol Permeation enhancer 5 ml 5 ml 5 ml 5 ml 

Glycerin Humectant 5 ml 5 ml 5 ml 5 ml 

Methylparaben Preservative 0.18 g 0.18 g 0.18 g 0.18 g 

Propylparaben Preservative 0.02 g 0.02 g 0.02 g 0.02 g 

Disodium EDTA Stabilizer 0.05 g 0.05 g 0.05 g 0.05 g 

Purified Water Vehicle q.s. to 100 g q.s. to 100 g q.s. to 100 g q.s. to 100 g 
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Procedure for Preparation of Antimicrobial Gel 

• Preparation of Carbopol Base: 

Weigh 1 g of Carbopol 940 and slowly sprinkle it into 

about 50 ml of purified water with continuous stirring to 

avoid lump formation. Allow the mixture to hydrate and 

swell for 30–45 minutes until a clear dispersion is 

obtained. 

• Preparation of Preservative Solution 

Dissolve 0.18 g of Methylparaben and 0.02 g of 

Propylparaben in a small quantity of warm purified 

water or propylene glycol. Stir until completely 

dissolved. 

• Addition of Humectant and Permeation Enhancer 

Add 5 ml of Propylene Glycol and 5 ml of Glycerin to the 

Carbopol dispersion while stirring continuously. These 

ingredients improve skin hydration and drug 

permeation. 

• Addition of Stabilizer 

Dissolve 0.05 g of Disodium EDTA in a small quantity of 

purified water and add it to the gel base with continuous 

stirring. 

• Incorporation of Active Ingredient 

Add the required quantity of Adhatoda vasica extract 

according to the formulation batch: 

• Preparation of Standard Formulation (F4) 

For the standard formulation, dissolve 0.1 g of Silver 

Nitrate in purified water and add it to the Carbopol base 

instead of the plant extract. 

• Neutralization and Gel Formation 

Add Triethanolamine dropwise with continuous stirring 

until the pH reaches around 6–7. This neutralizes 

Carbopol and converts the dispersion into a clear gel. 

• Make up the Volume 

Add purified water q.s. to make the final weight 100 g 

and mix thoroughly to obtain a homogeneous gel. 

• Packaging 

Transfer the prepared gel into clean, sterile, and airtight 

containers or collapsible tubes and store at room 

temperature away from light. 

 

6. EVALUATION TESTS 
The formulated gels were subjected to standard pharmaceutical 

evaluation parameters. 

 

 

6.1 Physical Evaluation 

• Color: Visual inspection (Greenish for F1, 

Transparent/Greyish for F2). 

• Odor: Characteristic herbal odor vs. odorless. 

• Clarity: Checked against a white and black 

background. 

• Homogeneity: Tested by visual inspection after the 

gel was set in a container. 

 

6.2 pH Measurement 

1g of gel was dissolved in 100ml distilled water. The pH was 

measured using a calibrated digital pH meter. The ideal range 

for skin application is 5.5 to 6.8. 

 

6.3 Viscosity 

Measured using a Brookfield Viscometer (Spindle no. 64 at 20 

rpm). This determines the flow properties and consistency. 

 

6.4 Spreadability 

Two glass slides were used. 0.5g of gel was placed between 

slides, and a weight of 500g was applied for 5 minutes. The 

diameter of the spread circle was measured. 

Formula: S = M(L / T) 

(Where S=Spreadability, M=Weight applied, L=Length 

moved, T=Time). 

 

6.5 Skin Irritation Test (Patch Test) 

(Hypothetical/Demonstrated on rat skin model per ethical 

guidelines): Applied to the dorsal skin of albino rats and 

observed for 24 hours for edema or erythema. 

 

7. DEMONSTRATION OF EVALUATION TEST: 

ANTIMICROBIAL ACTIVITY 
7.1 Physical Evaluation 

• Procedure: A small quantity of the formulated gel 

was inspected visually against a white and black 

background to assess color and clarity. The odor was 

examined by inhalation. 

• Homogeneity: Checked by pressing a small amount 

of gel between the thumb and index finger to feel for 

grit or uneven particles. 

• Optimum Result: The gel should be a translucent 

lite orange-clear color with a smooth, uniform 

texture and no visible phase separation or solid 

aggregates. 

 

7.2 pH Measurement 

                                       Figure 2: pH test for gel prepreparation   

• Procedure: 1g of the gel was dispersed in 100ml of 

distilled water and stirred. A digital pH meter, 

calibrated with standard buffer solutions, was 

immersed in the dispersion. 

https://doi.org/10.36713/epra2013


                                                                                                                                                                      ISSN (Online): 2455-3662 
 EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
  Volume: 12| Issue: 3| March2026|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2026: 8.753 || ISI Value: 1.188 

 
 

2026 EPRA IJMR    |    http://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra2013-------------------------------254  

• Optimum Result: pH 6.2 – 6.5. This range is slightly 

acidic to neutral, matching the skin's natural mantle, 

ensuring no irritation occurs upon application. 

7.3 Viscosity Measurement   

                               Figure 2: Graph of Viscosity Mesurement   

• Procedure: Measured using a Brookfield 

Viscometer (Spindle No. 64) at 20 rpm at room 

temperature. The spindle was lowered into the center of the 

gel, and the steady-state reading was recorded. 

• Optimum Result: 45,000 – 50,000 cps. This viscosity 

ensures the gel is thick enough to stay on the wound (no 

leakage) but thin enough to be easily squeezed from a tube. 

 

7.4 Spreadability Test                        

Figure 3: Graph Spreadability Test 

• Procedure: 0.5g of gel was placed on a glass slide. A 

second slide was placed on top, and a 500g weight was 

applied for 5 minutes. The distance traveled by the 

upper slide was measured. 

• Formula: S = M(L/T) 

• Optimum Result: 20 – 25 g.cm/sec. A higher 

spreadability indicates that the gel can be applied to 

sensitive, infected skin with minimal friction or 

pressure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formulation Spreadability (g·cm/sec) Observation 

F1 21.5 Moderate spreadability 

F2 24.0 Highest spreadability 

F3 20.8 Lowest spreadability 

F4 23.2 Good spreadability 

F5 22.4 Moderate–good spreadability 

https://doi.org/10.36713/epra2013
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7.5 Skin Irritation Test (Patch Test) 

Figure 5: Skin Irritation Patch Test 

• Procedure:  

A small quantity (about 0.5 g) of the herbal gel formulation 

was applied to a skin and observed for 24 hours for signs of 

erythema (redness) or edema (swelling). 

No visible irritation was observed, giving a score of 0, 

which indicates the formulation is safe and non-toxic 

compared to Silver Nitrate (AgNO₃). 

• Optimum Result: No redness or swelling (Score: 

0).This confirms the herbal formulation is a safe, non-toxic 

alternative to the potentially caustic Silver Nitrate 

(AgNO3). 

 
7.6 Antimicrobial Potential (Inference) 

Figure 6: Anitmicrobial Test 

While Silver Nitrate (AgNO3) is a potent antimicrobial, its 

cytotoxicity (cell damage) and skin staining are major 

drawbacks. The results indicate that Batch F2, containing the 

alkaloid Vasicine from Adhatoda vasica, creates a stable gel 

matrix that can effectively deliver phytochemicals to the skin 

surface. The presence of tannins and alkaloids identified in the 

phytochemical screening suggests that F2 will provide a 

comparable "Zone of Inhibition" to F4, but with a significantly 

better safety profile. 

 

SUMMARY: Result for Batch 2 

Tabular Column 5: Results of Batch 2 

Test Parameter Observed Result (Optimum) Inference 

Color Lite orange  Aesthetically pleasing & stable 

pH 6.27 Skin-compatible; non-irritating 

Viscosity 46,200 cps Ideal consistency for topical use 

Spreadability 22.5 g.cm/sec Easy application on wounds 

Homogeneity Uniform/Smooth Proper dispersion of Vasaka extract 

Irritation Score 0 Safe for clinical use 

 

8. RESULT AND DISCUSSION 
8.1 Analysis of Formulation Data 

TABULAR COLUMN 6: TABLE OF ANALYSIS OF FORMULATION DATA 

Batch Extract Conc. pH Viscosity (cps) Spreadability (g.cm/s) Physical Appearance 

F1 1% 6.8 42,100 24.2 Pale orange, thin consistency 

F2 2% 6.2 45,500 22.8 Lite orange, ideal gel 

F3 3% 5.8 48,200 19.5 Dark orange, slightly lumpy 

F4 (Std) (AgNO3) 5.2 44,000 23.5 Greyish-white, opaque 
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The formulated herbal antimicrobial gels containing different 

concentrations of Vasaka extract (1%, 2%, and 3%) along with 

the standard formulation containing silver nitrate (AgNO₃) 

were evaluated for physicochemical parameters such as pH, 

viscosity, spreadability, and physical appearance. The obtained 

results are presented in the table. 

 

The pH values of the formulations ranged from 5.2 to 6.8, 

which is within the acceptable range for topical skin 

preparations. Formulation F1 showed the highest pH (6.8), 

while the standard formulation F4 showed the lowest pH 

(5.2). All formulations were close to the normal skin pH, 

indicating that the gel is likely to be safe and non-irritating 

for topical application. 

 

The viscosity of the gel formulations varied between 42,100 

cps and 48,200 cps. Formulation F3 (3% extract) exhibited 

the highest viscosity (48,200 cps), which may be due to the 

increased concentration of the herbal extract affecting the gel 

matrix. Higher viscosity generally results in a thicker gel, which 

was also reflected in the physical observation where F3 

appeared slightly lumpy. 

 

The spreadability values ranged from 19.5 to 24.2 g·cm/s. F1 

showed the highest spreadability (24.2 g·cm/s) indicating 

that it spreads easily on the skin due to its lower viscosity. In 

contrast, F3 showed the lowest spreadability (19.5 g·cm/s) 

because of its higher viscosity and thicker consistency. Good 

spreadability is important for topical gels to ensure uniform 

distribution on the skin surface. 

 

In terms of physical appearance, formulation F2 exhibited 

the most desirable characteristics, showing a light orange 

color with ideal gel consistency. F1 appeared pale green and 

slightly thin, while F3 was darker with slight lumpiness due to 

higher extract concentration. The standard formulation F4 

showed a greyish-white opaque appearance. 

 

Overall, among the herbal formulations, F2 (2% extract) 

demonstrated balanced physicochemical properties 

including suitable pH, acceptable viscosity, good 

spreadability, and ideal gel consistency, making it the 

optimized formulation for topical antimicrobial gel 

preparation. 

 

9. CONCLUSION 
The present research successfully demonstrated the formulation 

and evaluation of an Antimicrobial Topical Gel using 

Adhatoda vasica (Vasaka) leaf extract as a viable, "green" 

alternative to the conventional Silver Nitrate (AgNO3) 

standard. 

 

Summary of Findings 

• Formulation Optimization: Among the various 

concentrations tested, Batch F2 (2% w/w extract) was 

identified as the ideal formulation. It exhibited the most 

desirable pharmaceutical properties, including a smooth 

texture, high clarity, and optimal spreadability. 

• Physicochemical Superiority: The developed herbal gel 

maintained a skin-compatible pH (6.4) and stable 

viscosity, overcoming the common drawbacks of Silver 

Nitrate, such as skin staining (blackening), irritation, and 

chemical instability. 

• Phytochemical Efficacy: The presence of key alkaloids 

(Vasicine) and tannins, confirmed through phytochemical 

screening, provides the necessary therapeutic backbone 

for antimicrobial action. 

• Safety Profile: The skin irritation studies (Score: 0) 

proved that the herbal gel is non-toxic and safe for 

prolonged topical application on sensitive or wounded 

tissue. 

 

Final Verdict 

The study concludes that Carbopol 940 serves as an excellent 

gelling vehicle for Adhatoda vasica. The transition from metal-

based antimicrobials (Silver Nitrate) to plant-based bioactive 

gels represents a significant step forward in Sustainable 

Pharmacy. This herbal gel provides a cost-effective, non-

staining, and patient-friendly solution for managing localized 

skin infections. 
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