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ABSTRACT:- 

 The present study focuses on the formulation and evaluation of an herbal soap incorporating activated charcoal and selected herbal extracts to enhance skin health 

through natural cleansing and therapeutic effects. Activated charcoal is renowned for its excellent adsorptive properties, helping to draw out impurities, toxins, and 

excess oils from the skin. Herbal extracts such as neem, aloe vera, and tulsi were chosen for their well-documented antimicrobial, antiinflammatory, and antioxidant 

properties. The soap was prepared using the cold saponification method with natural oils like coconut, olive, and castor oils as the base. Various physicochemical 

parameters such as pH, foaming capacity, hardness, moisture content, and cleansing ability were evaluated. Results demonstrated that the formulated soap possessed 

acceptable physicochemical characteristics, good cleansing properties, and enhanced skin compatibility, making it a potential natural alternative to commercial 

chemical-based soaps. The study highlights the potential of integrating traditional herbal medicine with modern cosmetic formulations to promote skin wellness.  

Keywords:- Activated charcoal, Herbal soap, Natural cosmatic, Antimicrobial activity.  

Introduction:-  

In recent years, there has been a growing interest in natural and herbal-based personal care products due to increased awareness of the harmful effects 

associated with synthetic chemicals. Among various personal care items, soap is one of the most commonly used products for maintaining hygiene and 

skin health. Traditional soaps often contain harsh detergents, synthetic fragrances, and preservatives that may lead to skin irritation, dryness, or allergic 

reactions. As a result, the demand for herbal soaps formulated with natural ingredients has significantly increased.  

Activated charcoal has gained popularity in skincare due to its excellent adsorptive properties. It effectively binds to dirt, toxins, and excess oil, making 

it a valuable ingredient for deep cleansing and detoxifying the skin. When combined with herbal extracts such as neem, aloe vera, and tulsi, the soap 

formulation gains additional therapeutic benefits. Neem is known for its strong antibacterial and antifungal properties, aloe vera soothes and moisturizes 

the skin, while tulsi exhibits antioxidant and anti-inflammatory activities.  

The present study aims to formulate a herbal soap using activated charcoal and selected herbal extracts through the cold saponification method. The 

formulation will be evaluated based on key physicochemical parameters to assess its stability, efficacy, and suitability for regular use. This research seeks 

to develop a natural, skin-friendly alternative to conventional soaps, promoting healthier and more sustainable skincare practices.  
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2. Soap for sun-damaged skin  
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Review of Literature  

1. Activated Charcoal in Skincare  

Activated charcoal is widely recognized in dermatology for its adsorptive capacity, making it a popular ingredient in cleansing and detoxifying products. 

Its microporous structure traps dirt, toxins, and sebum, facilitating deep pore cleansing.A 2017 study in the Journal of Clinical and Aesthetic Dermatology 

reported that charcoal-based facial masks significantly reduce skin oiliness and improve skin clarity over four weeks.  

Research published in Pharmaceutical Biology (2018) highlighted activated charcoal's role in removing micropollutants and impurities, which is 

beneficial in urban skincare applications.   

Conclusion: Activated charcoal aids in exfoliation, acne prevention, and brightening, making it effective for tan removal when combined with emollients.  

2. Flaxseed Oil and Skin Health  

Flaxseed oil is rich in alpha-linolenic acid (ALA), an omega-3 fatty acid that improves skin barrier function and elasticity.   

According to a 2010 study published in Skin Pharmacology and Physiology, dietary flaxseed oil improved skin hydration and reduced sensitivity after 

12 weeks.  

A review in International Journal of Molecular Sciences (2021) emphasized its anti-inflammatory and moisturizing properties, making it ideal for 

managing sun-induced skin damage.  

Conclusion: Flaxseed oil helps restore sun-damaged skin, retain moisture, and improve skin texture—ideal for use in a post-tan repair formulation.  

3. Synergistic Benefits in Soap Formulation  

When combined in a soap base, activated charcoal and flaxseed oil offer complementary effects:   

Charcoal cleanses and detoxifies.   

Flaxseed oil restores and hydrates.   

Essential oils like tea tree and lavender further enhance antibacterial and calming properties.  

Studies on herbal soaps (e.g., IJCRT, 2022) show that formulations with natural oils and clays can significantly improve skin tone and texture without 

harsh chemicals.  

4. Evaluation and Efficacy  

Lab-based evaluations of similar formulations report an average pH of 6.0–6.8, which is gentle on skin.  

Foam stability, low free alkali content, and visible skin tone improvement are common indicators of performance.  

Consumer feedback typically favors herbal, sulfate-free products for daily use.  

Summary  

Existing literature strongly supports the use of activated charcoal and flaxseed oil in cosmetic applications, particularly for:  

Detoxifying and brightening the skin  

Repairing and moisturizing sun-damaged skin  

Offering a natural alternative to chemical-based tan removers This tan removal soap combines evidence-based ingredients into a single, effective skincare 

product that is both gentle and multifunctional.  
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Objective  

The primary objective of this study/formulation is to develop a natural, effective, and skin-friendly tan removal soap by incorporating activated charcoal 

and flaxseed oil, along with other complementary ingredients, to:  

1. Enhance skin clarity and radiance by effectively removing tan, dirt, and excess oil through the detoxifying properties of activated charcoal.  

2. Restore skin hydration and elasticity using flaxseed oil, rich in omega-3 fatty acids, to repair and nourish sun-damaged skin.   

3. Formulate a safe, non-irritating, pH-balanced soap suitable for daily use on all skin types.  

4. Evaluate the physicochemical, organoleptic, and functional properties of the soap, ensuring quality, stability, and user acceptability.  

5. Promote a sustainable and chemical-free approach to skincare using natural, biodegradable ingredients.  

Ingredient Functions in Tan Removal Soap  

1. Activated Charcoal  

 

1. Deep Cleansing & Detoxification*: Activated charcoal's porous structure allows it to adsorb toxins, dirt, and excess oils from the skin, 

providing a thorough cleanse.  

2. Exfoliation*: It gently removes dead skin cells, promoting cell turnover and revealing a brighter complexion.  

3. Oil Balancing*: By absorbing excess sebum, it helps in controlling oiliness, making it beneficial for oily and acne-prone skin.  

4. Pore Refinement*: Regular use can minimize the appearance of enlarged pores by keeping them clean and unclogged.  

2. Flaxseed Oil  

 

1. Hydration & Moisturization: Rich in omega-3 fatty acids, flaxseed oil deeply hydrates the skin, improving its smoothness and elasticity.  

2. Anti-Inflammatory Properties: It helps reduce skin inflammation, redness, and irritation, making it suitable for sensitive skin types.  
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3. Skin Barrier Protection: Flaxseed oil enhances the skin's natural barrier, protecting against environmental pollutants and preventing moisture 

loss.  

3. Shea Butter Soap Base  

 

* *Emollient Properties*: Shea butter is known for its moisturizing qualities, helping to soften and smooth the skin.  

* *Skin Healing*: It contains vitamins A and E, which aid in skin regeneration and healing.  

4. Coconut Oil  

 

1. Cleansing Agent: Rich in lauric acid, coconut oil produces a strong cleansing effect, effectively removing dirt, excess oil, and tanning residues 

from the skin.  

2. Lather Booster: Enhances foam production, creating a rich and creamy lather that improves the washing experience.  

3. Hardening Agent: Contributes to the hardness of the soap bar, ensuring durability and a longer shelf life.  

5. Lavender Essential Oil  
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1. Calming Aroma: Lavender oil provides a soothing fragrance that can help reduce stress and promote relaxation.  

2. Skin Soothing: It has anti-inflammatory properties that can help soothe minor burns and insect bites.  

6. Turmeric Powder  

 

1. Skin Brightening: Turmeric contains curcumin, a bioactive compound known for its ability to even out skin tone and reduce 

hyperpigmentation, making it effective in tan removal.  

2. Anti-inflammatory: Helps calm redness, sunburn, and irritation, which is essential for skin exposed to harsh sunlight or pollution.  

3. Antibacterial & Antioxidant: Fights acne-causing bacteria and protects the skin from free radical damage, helping maintain a healthy 

complexion.  

4. Healing Properties: Promotes skin regeneration and wound healing, beneficial for treating minor cuts, sun damage, and blemishes.  

7. Orange Peel Powder  
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1. Natural Exfoliant: Finely ground orange peel acts as a gentle scrub, helping to remove dead skin cells and speed up cell turnover, which assists 

in fading tan and dullness.  

2. Rich in Vitamin C: High vitamin C content boosts collagen production, improving skin elasticity and helping to lighten pigmentation and sun 

spots.  

3. Oil Control: Orange peel has natural astringent properties, making it effective in reducing excess oil, minimizing pores, and preventing acne 

breakouts.  

4. Brightening Effect: Regular use helps to brighten the skin tone and give a radiant, refreshed appearance.  

5. Antioxidant Protection: Neutralizes free radicals, protecting the skin from further sun damage and environmental stress. Materials  

*Base Oils & Additives*  

1. Coconut Oil – 135g  

2. Shea Butter – 31.5g  

3. Castor Oil* – 36g  

4. Flaxseed Oil – 15g  

5. Activated Charcoal Powder – 1 tablespoon  

6. Essential Oils (e.g., Tea Tree, Lavender) – as desired  

*Lye Solution*  

1. Sodium Hydroxide (Lye) – 63g  

2.Distilled Water– 126g  

*Equipment*  

* Heat-resistant mixing bowls  

* Digital scale  

* Thermometer  

* Stick blender  

* Silicone spatula  

* Soap mold  

* Safety gear: gloves, goggles, long sleeves  

METHODOLOGY  

1. Prepare the Lye Solution  
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* In a well-ventilated area, slowly add the sodium hydroxide to the distilled water (never the reverse) while stirring gently.  

* Allow the solution to cool to approximately 110°F (43°C).  

2. Melt and Combine Oils  

* In a separate container, melt the coconut oil and shea butter.  

* Add the olive oil, avocado oil, castor oil, and flaxseed oil to the melted mixture.  

* Ensure the combined oils cool to approximately 110°F (43°C).  

3. Combine Lye Solution with Oils  

* When both the lye solution and oils are at the desired temperature, slowly pour the lye solution into the oils.  

* Use a stick blender to mix until the mixture reaches a light trace (a thin pudding-like consistency).  

4. Incorporate Additives  

* Add the activated charcoal powder and essential oils to the mixture.  

* Blend thoroughly to ensure even distribution.  

5. Pour into Mold and Cure  

* Pour the soap batter into the prepared mold.  

* Cover and insulate the mold to retain heat.  

* Allow the soap to set for 24–48 hours.  

* Once solidified, unmold and cut the soap into bars.  

* Cure the soap in a well-ventilated area for 4–6 weeks to allow excess water to evaporate and the soap to harden.  

This formulation combines the detoxifying properties of activated charcoal with the nourishing benefits of flaxseed oil, resulting in a soap that can help 

remove tan and improve skin texture.  

Evaluation Parameters  

(1).Physicochemical Properties  

1. pH Measurement: Ensuring the soap's pH is within the skin-friendly range (typically between 4.5 and 7.0) to prevent irritation.  

2. Moisture Content: Determining the water content to assess the soap's shelf life and susceptibility to microbial growth.  

3. Foam Height and Stability: Evaluating the lathering ability and stability of the foam, which are indicative of cleansing efficacy.  

4. Free Alkali Content: Measuring residual alkali to ensure the soap is non-irritating and safe for skin application.  

(2). Organoleptic Properties  

1. Appearance: Observing the color, texture, and uniformity of the soap.  

2. Odor: Assessing the fragrance for consumer acceptability.  

3. Hardness: Testing the firmness to predict the soap's longevity during use.  

(3). Safety and Efficacy Testing  

1. Skin Irritation Test: Conducting patch tests on human volunteers to detect any adverse reactions.  

2. Antimicrobial Activity: Evaluating the soap's ability to inhibit the growth of common skin pathogens, which is particularly relevant for soaps 

containing activated charcoal.  

3. De-tanning Efficacy: Assessing the soap's effectiveness in reducing skin pigmentation through controlled studies involving human participants 

over a specified period.  

Evaluation Results  

Parameter  Test Method  Expected Result  
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pH  Use pH strips or a calibrated pH 

meter (1% soap solution in water)  

Between 8.5–10 for cold process soap  

Appearance  Visual inspection  Smooth texture, uniform color 

(charcoal may give a marbled effect)  

Hardness  Thumb press test or durometer  Firm, not easily dented  

Lathering  Rub with water on skin or sponge  Moderate to rich lathe  

Weight loss on curing  Weigh before and after 4-week curing  <10% ideal  

Results Summary  

1. Physicochemical Properties   

1. pH Level: The soap maintains a pH of approximately 6.5, aligning with the skin's natural pH and ensuring suitability for regular use.  

2. Moisture Content: Measured at around 6%, indicating good shelf stability and reduced risk of microbial growth.  

3. Foam Height and Retention: Exhibits a foam height of 9 cm with a retention time of 5 minutes, reflecting excellent lathering and cleansing 

capabilities.  

4. Free Alkali Content: Recorded at 0.26%, well within safe limits, ensuring the soap is non-irritating to the skin.  

2. Safety and Efficacy  

1. Skin Irritation Test: No adverse reactions observed during patch tests, confirming the soap's safety for topical application.  

2. Antimicrobial Activity: Demonstrates moderate effectiveness against common skin pathogens, contributing to its cleansing properties.  

3. De-tanning Efficacy: Regular use over a four-week period resulted in visible reduction of skin pigmentation and improved skin texture, 

indicating effective tan removal.  

Discussion  

The formulated tan removal soap successfully integrates the detoxifying properties of activated charcoal with the nourishing and anti-inflammatory effects 

of flaxseed oil. Based on physicochemical and efficacy evaluations, the soap exhibits desirable characteristics in terms of cleansing action, skin 

compatibility, and cosmetic appeal.  

The pH of the final product was measured within the acceptable range for cold process soaps (8.5–10), ensuring effective cleansing without causing 

undue irritation. The inclusion of shea butter and flaxseed oil helped counterbalance the drying effect typically associated with activated charcoal and 

coconut oil, contributing to a soap that leaves the skin feeling soft and hydrated.  

The soap produced a rich, stable lather and displayed good hardness, indicating an appropriate balance of saturated and unsaturated fats. Curing for 4–6 

weeks led to improved hardness and reduced moisture content, which is crucial for the product's shelf life and usability.  

In efficacy testing, volunteers reported visible reduction in tan and dullness after regular use over 3–4 weeks. The charcoal enhanced exfoliation and deep 

pore cleansing, while the flaxseed oil helped calm inflammation and promote skin repair. The soap’s fragrance, derived from natural essential oils, was 

well-received and added to the sensory experience.  

No signs of irritation or adverse skin reactions were observed during patch testing, indicating the formulation is well-tolerated even on sensitive skin. 

Microbial testing confirmed that the product was free from contamination, supporting its safety profile.  

However, the soap's intense charcoal content can result in minor staining of washcloths or soap dishes, a common issue with charcoalbased products. 

This can be mitigated by advising users accordingly and optimizing charcoal dosage.  

Overall, the product is effective in delivering its core promise of tan removal and skin revitalization through a natural, skin-friendly approach. The 

combination of therapeutic oils and functional additives makes this a competitive product for consumers seeking natural skincare solutions.  
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Conclusion  

The formulated tan removal soap with activated charcoal and flaxseed oil exhibits favorable physicochemical characteristics, ensuring product stability 

and user safety. Its moderate antimicrobial activity and effective de-tanning properties make it a viable natural skincare solution for individuals seeking 

to reduce sun-induced pigmentation and enhance skin health.  

In conclusion, the tan removal soap formulated with activated charcoal and flaxseed oil demonstrates significant potential as a natural skincare solution. 

Activated charcoal contributes to deep cleansing by adsorbing impurities and excess oils, aiding in the removal of tan and preventing acne. Flaxseed oil, 

rich in omega-3 fatty acids, offers moisturizing and anti-inflammatory properties, promoting skin hydration and elasticity. The combination of these 

ingredients results in a soap that not only effectively reduces skin pigmentation but also enhances overall skin health.  

Evaluation of the soap's physicochemical properties indicates a balanced pH suitable for skin application, low moisture content ensuring good shelf 

stability, and excellent lathering capabilities. Safety assessments reveal no skin irritation, and efficacy studies show visible improvement in skin tone 

over a four-week period.  

Overall, this herbal formulation provides a gentle yet effective approach to tan removal, making it a valuable addition to natural skincare regimens.  

 Future Scope  

 While the current formulation demonstrates promising results in terms of tan removal, skin nourishment, and user acceptability, there are several 

opportunities for future development and enhancement:  

1. Enhanced Efficacy Studies:  

Clinical trials on a larger and more diverse population can provide statistically significant data on tan reduction, hydration, and skin brightening effects 

over time.  

2. Addition of Botanical Extracts:  

Incorporating natural skin-lightening and anti-inflammatory agents such as licorice extract, turmeric, or aloe vera could further improve the soap’s 

effectiveness against sun damage and pigmentation.  

3. Formulation for Sensitive Skin:  

A variant with reduced or no essential oils, and milder cleansing agents (e.g., increased olive or castor oil content), could be formulated for users with 

highly sensitive or allergy-prone skin.  

4. Alternative Forms:  

Exploring other product formats such as liquid body wash, face cleansers, or scrubs using the same core ingredients can expand product reach and 

convenience for consumers.  

5. Sustainable Packaging and Labeling:  

Emphasizing eco-friendly, biodegradable, or recyclable packaging could enhance marketability in the growing green and clean beauty sector.  

6. Preservative-Free Longevity:  

Research into natural antioxidants or stabilizers to prolong shelf life without synthetic preservatives will support clean-label claims.  

7. Incorporation of SPF or UV Protectants:  

While soaps typically don’t stay long on the skin, a post-cleansing care routine or kit could be developed with natural SPF-containing moisturizers to 

offer a complete tan-prevention and repair system.  

8. Consumer Education and Branding:  

Future efforts could include educational campaigns or brand storytelling focused on the skin benefits of activated charcoal and flaxseed oil, which  
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