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INTRODUCTION 

Acne vulgaris is a common skin condition caused by 

excess sebum, bacterial infection, and inflammation. 

Conventional treatments may cause side effects such 

as irritation and dryness. Herbal remedies are 

considered safer. Lawsonia inermis (henna) has 

antibacterial and anti-inflammatory properties, 

making it useful for acne treatment.  

In recent years, herbal products have gained popularity due to their safety and fewer side effects. In this study, an 

anti-acne herbal gel was prepared using Lawsonia inermis extract. The gel was formulated using Carbopol as a base 

and evaluated for parameters such as pH, viscosity, spreadability, and stability. The results showed that the gel had 

good consistency and was suitable for skin application. Thus, the prepared gel can be used as a natural treatment for 

acne. Herbal formulations are increasingly preferred due to their safety and minimal side effects. In the present study, 

an anti-acne herbal gel was formulated using Lawsonia inermis extract, known for its antibacterial and anti-

inflammatory properties. The gel was prepared using Carbopol 940 as a gelling agent and evaluated for parameters 

such as pH, viscosity, spreadability, and stability. The formulation showed satisfactory physical characteristics and 

was found suitable for topical application. 
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1) Antimicrobial Activity 

Lawsonia inermis, commonly known as henna, 

possesses significant antimicrobial activity. It 

contains important chemical constituents such as 

lawsone, tannins, and flavonoids which help in 

preventing the growth of harmful microorganisms. 

The extracts of henna leaves are effective against 

various bacteria and fungi. Due to these properties, 

henna is traditionally used for treating skin infections, 

wounds, and scalp problems like dandruff. Its 

antimicrobial action also helps in faster wound 

healing and protection against microbial 

contamination. Because of its natural medicinal 

properties, Lawsonia inermis is widely used in herbal 

medicine and cosmetic preparations. 

2) Antioxidant Activity  

Lawsonia inermis shows antioxidant activity due to 

the presence of flavonoids, phenolic compounds, and 

tannins. These compounds help in neutralizing free 

radicals and protecting body cells from oxidative 

damage. The antioxidant property of henna helps in 

reducing stress on tissues and may prevent various 

diseases caused by oxidation. It also supports healthy 

skin and promotes overall cell protection. Because of 

this activity, henna is considered beneficial in 

traditional and herbal medicine. 

3) Anti-inflammatory Activity  

Lawsonia inermis possesses anti-inflammatory 

activity which helps in reducing swelling, pain, and 

inflammation. The plant contains bioactive 

compounds that inhibit inflammatory reactions in the 

body. Traditionally, henna paste is applied on burns, 

wounds, and joint pain to provide relief. Its anti-

inflammatory effect supports faster healing and 

reduces discomfort. Due to these properties, henna is 

widely used in natural remedies. 

4) Wound Healing Activity  

Lawsonia inermis has wound healing activity that 

helps in the faster repair of damaged tissues. Its 

antimicrobial and anti-inflammatory properties 

prevent infection and reduce swelling at the wound 

site. Henna paste is traditionally applied on cuts, 

burns, and skin injuries to promote healing. The plant 

also helps in improving skin regeneration and 

protecting the affected area. Therefore, it is 

considered an important medicinal herb for wound 

care. 

5) Antidiabetic Activity of Lawsonia inermis 

Lawsonia inermis also shows antidiabetic activity. 

Some studies suggest that the plant extracts may help 

in lowering blood glucose levels. The active 

compounds present in henna help improve the body’s 

metabolic functions and support glucose control. Due 

to this property, it is used in traditional medicine for 
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managing diabetes. However, more scientific research 

is needed to confirm its effectiveness completely. 

6) Analgesic Activity  

Lawsonia inermis possesses analgesic activity which 

helps in relieving pain. The medicinal compounds 

present in henna reduce pain sensation and provide 

soothing effects. It is traditionally used to relieve 

headaches, body pain, and joint pain. Due to this 

property, henna is considered useful in traditional 

medicinal practices. 

7) Antipyretic Activity  

Lawsonia inermis has antipyretic activity which helps 

in reducing fever. The plant extracts assist in lowering 

body temperature during fever conditions. In 

traditional medicine, henna preparations are used for 

managing fever and providing cooling effects to the 

body. This activity makes the plant valuable in herbal 

treatments. 

8) Hepatoprotective Activity  

Lawsonia inermis possesses hepatoprotective activity 

which helps in protecting the liver from damage. The 

antioxidant compounds present in henna reduce 

harmful effects caused by toxins and oxidative stress. 

This activity supports proper liver function and helps 

maintain liver health. Therefore, henna is considered 

beneficial in herbal liver remedies. 

9) Hair and Skin Care Activity  

Lawsonia inermis is widely used for hair and skin care 

activities. Henna acts as a natural dye and conditioner 

for hair, making it smooth and shiny. It also helps in 

reducing dandruff and scalp infections. On the skin, 

henna provides cooling effects and is used in cosmetic 

and decorative applications. 

10) Anticancer Activity  

Lawsonia inermis shows potential anticancer activity 

due to the presence of bioactive compounds such as 

flavonoids and phenolic substances. These 

compounds may help inhibit the growth of certain 

cancer cells and protect body tissues from damage. 

Research studies are being carried out to understand 

its anticancer potential more effectively. Therefore, 

henna is considered an important medicinal plant in 

herbal research. 

METHOD OF EXTRACTION  

1) Activity wise extraction  

A) Antimicrobial Activity Extraction 

For antimicrobial activity, the leaves of Lawsonia 

inermis are dried, powdered, and extracted using 

ethanol. The ethanolic extract contains active 

compounds like lawsone and tannins which help 

inhibit the growth of bacteria and fungi. 

B) Antioxidant Activity Extraction 

For antioxidant activity, methanol is commonly used 

as the extraction solvent. The powdered leaves are 

soaked in methanol to obtain antioxidant compounds 

such as flavonoids and phenolic substances that 

protect cells from oxidative damage. 

C) Anti-inflammatory Activity Extraction 

The anti-inflammatory extract is prepared using water 

or ethanol. The leaf powder is mixed with the solvent 

and filtered to obtain compounds that help reduce 

swelling, pain, and inflammation. 

D) Analgesic Activity Extraction 

For analgesic activity, alcoholic extraction methods 

are used. The leaves are dried, powdered, and 

extracted with alcohol to obtain pain-relieving 

constituents present in the plant. 

E) Antipyretic Activity Extraction 

The aqueous extraction method is commonly used for 

antipyretic activity. Fresh or dried leaves are boiled in 

water to obtain extracts that help reduce fever and 

provide cooling effects. 

F) Wound Healing Activity Extraction 

For wound healing activity, fresh henna leaves are 

crushed into a paste. This paste is directly applied to 

cuts, burns, and wounds to promote healing and 

prevent infection. 
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G) Antidiabetic Activity Extraction 

Hydroalcoholic extraction is used for antidiabetic 

activity. A mixture of water and alcohol is used to 

extract active compounds that may help in controlling 

blood sugar levels. 

H) Hepatoprotective Activity Extraction 

Methanolic extraction is mainly used for 

hepatoprotective activity. The methanol extract 

contains antioxidant compounds that help protect the 

liver from harmful toxins and oxidative stress. 

I) Hair and Skin Care Activity Extraction 

For hair and skin care, dried henna leaves are 

powdered and mixed with water to prepare a paste. 

This preparation is used as a natural hair dye, 

conditioner, and skin cooling agent. 

J) Anticancer Activity Extraction 

For anticancer studies, ethanol or methanol extraction 

methods are used. These solvents help isolate 

bioactive compounds that may inhibit the growth of 

cancer cells. 

Different method of extraction  

Extraction is the process of separating active 

medicinal compounds from plant materials using 

suitable solvents. In Lawsonia inermis (Henna), 

different extraction methods are used to obtain 

bioactive constituents such as lawsone, tannins, 

flavonoids, and phenolic compounds. These extracts 

are used for various pharmacological activities like 

antimicrobial, antioxidant, anti-inflammatory, 

antidiabetic, and wound healing activities. 

1) Aqueous Extraction Method 

In the aqueous extraction method, water is used as the 

solvent. Fresh or dried leaves of Lawsonia inermis are 

washed, dried, powdered, and boiled or soaked in 

distilled water. The mixture is then filtered to obtain 

the aqueous extract. 

2) Ethanolic Extraction Method 

The ethanolic extraction method is widely used for 

antimicrobial and medicinal purposes. Ethanol helps 

extract active compounds like lawsone and tannins 

which are effective against bacteria and fungi. This 

method is commonly used in pharmaceutical research 

and herbal medicine preparation. 

3) Methanolic Extraction Method 

Methanolic extraction is mainly used in laboratory 

studies and phytochemical analysis. It helps obtain 

antioxidant and hepatoprotective compounds from the 

plant. This method is preferred because methanol 

dissolves a large variety of active constituents 

effectively. 

4) Hydroalcoholic Extraction Method 

Hydroalcoholic extraction is used for obtaining both 

water-soluble and alcohol-soluble compounds. It is 

commonly used for antidiabetic and therapeutic 

studies because it provides better extraction efficiency 

and medicinal value compared to single-solvent 

methods. 

5) Fresh Paste Preparation Method 

Fresh paste preparation is traditionally used for 

external applications such as wound healing, hair 

care, and skin care. Crushed henna leaves are directly 

applied to cuts, burns, scalp, and skin to provide 

cooling, healing, and coloring effects. This method is 

natural, safe, and easy to prepare. 
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MATERIALS  

• Lawsonia inermis powder  

• Carbopol 940  

• Glycerin  

• Distilled water  

• Triethanolamine  

• Methyl paraben  

METHODOLOGY  

Preparation of Extract:  

• The dried powder of Lawsonia inermis was 

soaked in distilled water or ethanol for 24 hours. 

The mixture was then filtered to obtain the 

extract.  

Formulation: (Preparation of gel)  
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• Carbopol 940 was dispersed in distilled water 

with continuous stirring to form a gel base. 

Glycerin was added as a moisturizing agent. 

Then, the plant extract was mixed into the gel 

base. Triethanolamine was added to adjust the pH 

and obtain proper consistency. Methyl paraben 

was added as a preservative. The gel was mixed 

well to obtain a smooth product.  

Mechanism of Anti-Acne Action  

Lawsone (active compound):   

• reduces Inflammation   

• inhibit bacterial growth   

Controls:  

• Sebum production  

• Acne-causing microbes  

Evaluation of Herbal Gel  

Physical appearance  

Physical appearance is an important parameter in the 

evaluation of herbal gel because it gives information 

about the quality and acceptability of the formulation. 

The herbal gel is visually examined for color, odor, 

texture, clarity, and consistency. A good herbal gel 

should have an attractive appearance, smooth texture, 

and uniform consistency without any lumps or coarse 

particles. The color of the gel should remain stable 

and should not change during storage. The odor 

should be pleasant and free from any foul smell 

indicating spoilage or degradation. The gel should 

also be free from phase separation and air bubbles. 

Transparency or opacity of the gel is observed 

depending on the formulation ingredients. Proper 

physical appearance improves patient acceptability 

and ensures that the formulation is suitable for topical 

application. 

pH Determination 

The pH determination of herbal gel is carried out to 

ensure that the formulation is suitable for skin 

application and does not cause irritation. The pH is 

measured using a digital pH meter by dispersing the 

gel in distilled water. A good herbal gel should have a 

pH close to that of the skin, usually between 5 and 7. 

Proper pH helps maintain skin compatibility and 

stability of the formulation. Any significant change in 

pH during storage may indicate instability or 

degradation of active ingredients. 

Homogeneity 

Homogeneity is evaluated to check the uniform 

distribution of ingredients throughout the herbal gel. 

The gel is visually observed for the presence of lumps, 

coarse particles, or phase separation. A homogeneous 

gel should have a smooth and uniform texture without 

any aggregation. Proper homogeneity ensures equal 

distribution of active constituents in every part of the 

formulation. This parameter also improves the 

appearance and effectiveness of the gel. 

Spreadability 

Spreadability determines how easily the herbal gel 

spreads on the skin surface after application. It is 

evaluated by placing the gel between glass slides and 

measuring the spreading capacity. Good spreadability 
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ensures easy application and uniform distribution of 

the formulation on the affected area. A gel with proper 

spreadability improves patient comfort and 

therapeutic effectiveness. It also reduces the amount 

of force required during application. 

Viscosity 

Viscosity is the measure of thickness and flow 

property of the herbal gel. It is determined using 

instruments such as a viscometer. Proper viscosity is 

important to maintain the consistency and stability of 

the formulation. A gel with very high viscosity may 

be difficult to spread, while very low viscosity may 

lead to leakage from the container. Therefore, 

optimum viscosity is essential for proper application 

and storage stability. 

Extrudability 

Extrudability is evaluated to determine the ease with 

which the gel can be removed from the tube or 

container. The formulation should come out smoothly 

with slight pressure. Good extrudability indicates 

proper consistency and user-friendly application. 

Poor extrudability may create difficulty during use 

and affect patient acceptability. This parameter is 

important for packaging and handling of the herbal 

gel. 

Stability Study 

Stability studies are performed to evaluate the 

stability of herbal gel under different storage 

conditions such as temperature and humidity. The 

formulation is observed for changes in color, odor, 

pH, texture, and consistency over a specific period of 

time. A stable gel should not show any significant 

physical or chemical changes during storage. Stability 

studies help determine the shelf life and storage 

conditions of the product. 

Skin Irritation Test 

The skin irritation test is performed to ensure that the 

herbal gel is safe for topical application. The gel is 

applied on a small area of skin and observed for 

redness, itching, swelling, or irritation. A good herbal 

gel should be non-irritant and should not produce any 

allergic reactions. This test is important to confirm the 

safety and compatibility of the formulation for human 

use. 

Washability 

Washability is evaluated to determine how easily the 

herbal gel can be removed from the skin using water. 

A good gel should be easily washable without leaving 

excessive residue or stickiness. Proper washability 

improves user convenience and hygiene. This 

parameter also indicates the suitability of the gel for 

regular topical application. 

Drug Content Determination 

Drug content determination is carried out to measure 

the amount of active herbal ingredient present in the 

gel formulation. This test ensures uniform distribution 

and proper concentration of medicinal constituents 

throughout the gel. Accurate drug content is important 

for maintaining therapeutic effectiveness and quality 

of the formulation. Variations in drug content may 

affect the efficacy and stability of the herbal gel. 

Formulation Table  

Ingredient Quantity (%) 

Carpool 940 1% 

Lawsonia inermis extract 5% 

Glycerin 5% 

Methyl paraben 0.2% 

Triethanolamine q.s 

Distilled water up to 100% 

Flowchart  
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 RESULTS

Parameter Observation 

Colour Green 

pH 6.5 

Consistency Smooth 

Spreadability Good 

Stability Stable 

DISCUSSION  

The prepared gel showed good physical properties. 

The pH was suitable for skin, indicating it will not 

cause irritation. The gel was smooth and easy to 

apply. Lawsonia inermis has antibacterial properties 

which may help in reducing acne- causing bacteria. 

Overall, the formulation was stable and effective.  

CONCLUSION   

The study concludes that the herbal gel prepared using 

Lawsonia inermis extract has good properties and can 

be used for acne treatment. It is a safe and natural 

alternative to chemical-based products. Further 

improvements can be made in future studies. 
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