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Abstract

Acne vulgaris is a common dermatological condition that affects individuals of all ages, often leading to inflammation, scarring, and
psychological distress. Herbal formulations have gained popularity as effective alternatives to synthetic treatments due to their
minimal side effects and holistic benefits. This study focuses on the formulation and evaluation of an herbal anti-acne cream
incorporating natural ingredients with proven antimicrobial, anti-inflammatory, and antioxidant properties. Key components such as
Neem (Azadirachta indica), Aloe Vera (Aloe barbadensis), Tea Tree Oil (Melaleuca alternifolia), and Turmeric (Curcuma longa) were
selected based on their traditional and scientific efficacy in acne management. The prepared formulation was assessed for
physicochemical properties, stability, and antimicrobial activity against acne-causing bacteria such as Propionibacterium acnes and
Staphylococcus aureus. The findings indicate that the herbal cream demonstrated significant antibacterial potential, improved skin
hydration, and reduced acne lesions with consistent use. The study highlights the potential of herbal formulations as safe and effective
alternatives for acne treatment, encouraging further clinical exploration.
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I INTRODUCTION

Acne is a prevalent skin condition caused by excess sebum production, bacterial infections, and inflammation. Herbal anti-acne creams have
gained popularity as natural alternatives to synthetic treatments due to their effectiveness, minimal side effects, and additional skin benefits.
These formulations incorporate medicinal plant extracts with antibacterial, anti-inflammatory, and skin-healing properties.[1][2] Key
ingredients such as neem (Azadirachta indica), tea tree oil (Melaleuca alternifolia), aloe vera (Aloe barbadensis), turmeric (Curcuma longa),
and green tea (Camellia sinensis) help combat acne by reducing bacterial growth, regulating sebum production, soothing inflammation, and
promoting skin repair.[4][5]

This review provides an overview of herbal anti-acne creams, highlighting their composition, mechanism of action, benefits, and limitations.
While these products offer a gentler alternative to chemical treatments, their effectiveness depends on formulation stability, ingredient synergy,
and individual skin types. Despite slower results compared to conventional therapies, herbal anti-acne creams are gaining consumer preference
due to their holistic approach to skincare. Further research and clinical studies are needed to enhance their efficacy and formulation stability.[7]

I1. Key Ingredients and Their Roles in Herbal Anti-Acne Cream

1. Neem (Azadirachta indica) — Antibacterial, antifungal, and anti-inflammatory properties help fight acne-causing bacteria and reduce skin
infections.

2. Tea Tree Oil (Melaleuca alternifolia) — Strong antimicrobial and anti-inflammatory effects help reduce acne lesions and control excess oil
production.
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3. Aloe Vera (Aloe barbadensis) — Hydrates the skin, soothes irritation, and promotes wound healing, reducing acne scars.

4. Turmeric (Curcuma longa) — Contains curcumin, which has potent anti-inflammatory and antioxidant properties to reduce redness and
swelling.

5. Green Tea Extract (Camellia sinensis) — Rich in polyphenols that regulate sebum production, reduce oxidative stress, and prevent acne
breakouts.

6. Witch Hazel (Hamamelis virginiana) — Acts as a natural astringent to tighten pores, control excess oil, and reduce skin irritation.

7. Licorice Extract (Glycyrrhiza glabra) — Helps lighten acne scars, reduce hyperpigmentation, and soothe inflamed skin.

8. Basil (Ocimum sanctum/Tulsi) — Exhibits antibacterial and anti-inflammatory properties, helping to prevent acne and soothe irritated skin.
9. Manjistha (Rubia cordifolia) — A natural blood purifier that detoxifies the skin, preventing acne and promoting a clearer complexion.

10. Calendula (Calendula officinalis) — Anti-inflammatory and wound-healing properties help soothe irritated skin and reduce acne-related
redness.

11. Chamomile (Matricaria chamomilla) — Contains flavonoids that reduce skin irritation, redness, and swelling associated with acne.

12. Clove Oil (Syzygium aromaticum) — Has strong antimicrobial properties that help fight acne-causing bacteria and prevent infections.

13. Honey — A natural humectant with antibacterial properties that helps retain moisture while preventing acne breakouts.

14. Lemon Extract (Citrus limon) — Contains citric acid, which acts as a natural exfoliant to unclog pores and brighten acne scars.

15. Rosemary (Rosmarinus officinalis) — Has antimicrobial and antioxidant properties that protect the skin from infections and support healing.
Mechanism of Action of Herbal Anti-Acne Cream

Herbal anti-acne creams work through multiple mechanisms to treat and prevent acne. The key mechanisms include:

1. Antibacterial Action

Neem, Tea Tree Oil, Clove Oil, Basil, and Honey contain antimicrobial compounds that inhibit the growth of Propionibacterium acnes (now
Cutibacterium acnes), the bacteria responsible for acne formation.

These ingredients prevent bacterial proliferation, reducing the risk of inflammation and pustule formation.

2. Sebum Regulation

Green Tea Extract, Witch Hazel, and Lemon Extract help regulate sebum (oil) production by balancing the activity of sebaceous glands.
Excess sebum can clog pores and create a breeding ground for bacteria, leading to acne. These ingredients prevent excessive oil buildup.
3. Anti-Inflammatory Effect

Turmeric, Aloe Vera, Chamomile, Calendula, and Licorice Extract contain bioactive compounds like curcumin and flavonoids that reduce
redness, swelling, and skin irritation.

by calming inflammation, they prevent the formation of painful acne lesions and promote healing.
4. Exfoliation and Pore Cleansing

Salicylic Acid (from Willow Bark), Lemon Extract, and Papaya Extract help remove dead skin cells, unclog pores, and prevent the accumulation
of dirt and oil.

Papaya contains natural enzymes like papain that gently exfoliate the skin, while lemon's citric acid helps clear pores.
5. Antioxidant Protection

Green Tea, Rosemary, and Cinnamon contain powerful antioxidants that neutralize free radicals, reducing oxidative stress that contributes to
acne and skin damage.

This helps prevent acne flare-ups and improves overall skin health.
6. Wound Healing and Scar Reduction

Aloe Vera, Licorice, Manjistha, and Calendula support skin regeneration and collagen synthesis, promoting faster healing of acne scars and
blemishes.
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Licorice and manjistha also help in reducing hyperpigmentation caused by post-acne marks.
7. Astringent and Pore Tightening Effect
Witch Hazel, Lemon Extract, and Basil act as natural astringents, helping to tighten pores and reduce the chance of further clogging.
This leads to a smoother, clearer skin texture.
III. FORMULATION AND STABILITY OF HERBAL ANTI-ACNE CREAM
1. Formulation of Herbal Anti-Acne Cream

The formulation of herbal anti-acne cream involves selecting bioactive herbal ingredients with antibacterial, anti-inflammatory, and skin-
soothing properties, along with excipients that ensure proper consistency, spreadability, and stability.

A. Essential Components of Formulation

1. Active Herbal Ingredients (Bioactives)

Antibacterial agents: Neem, tea tree oil, clove oil, basil

Anti-inflammatory agents: Turmeric, aloFormulation and Stability of Herbal Anti-Acne Cream
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1. Formulation of Herbal Anti-Acne Cream

The formulation of herbal anti-acne cream involves selecting bioactive herbal ingredients with antibacterial, anti-inflammatory, and skin-
soothing properties, along with excipients that ensure proper consistency, spreadability, and stability.

A. Essential Components of Formulation

1. Active Herbal Ingredients (Bioactives)

Antibacterial agents: Neem, tea tree oil, clove oil, basil
Anti-inflammatory agents: Turmeric, aloe vera, chamomile, calendula
Sebum regulators: Green tea, witch hazel, lemon extract
Exfoliators: Salicylic acid (from willow bark), papaya extract
Skin healers & brighteners: Licorice, manjistha, honey

2. Base (Emollients and Moisturizers)

Aloe vera gel

Shea butter or cocoa butter

Coconut oil, almond oil, or jojoba oil (for hydration)

3. Emulsifiers (for Stability and Texture)

Beeswax

Lecithin

Natural gums (xanthan gum, guar gum)

4. Humectants (To Maintain Skin Hydration)

Glycerin

Honey

Propylene glycol (natural sources preferred)

5. Preservatives (To Prevent Microbial Contamination)
Natural preservatives: Grapefruit seed extract, rosemary extract

Mild synthetic preservatives (if necessary): Phenoxyethanol
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6. Thickening Agents (For Desired Cream Consistency)

Carbomers

Xanthan gum

7. pH Adjusters (To Maintain Skin-Friendly pH ~5.5-6.5)

Citric acid

Sodium hydroxide (small quantity)

8. Fragrance and Essential Oils (Optional for Aroma and Therapeutic Benefits)

Lavender oil, rose oil, or sandalwood oil

B. Steps in the Formulation Process

1. Phase 1 (Oil Phase Preparation

Melt oil-based ingredients (beeswax, emulsifiers, essential oils) at around 60-70°C.

2. Phase 2 (Water Phase Preparation)

Heat water-based ingredients (herbal extracts, humectants) separately to a similar temperature.

3. Phase 3 (Emulsification)

Slowly add the water phase to the oil phase with continuous stirring to form an emulsion.

4. Phase 4 (Cooling and Additives Incorporation)

Cool the emulsion to ~40°C and add heat-sensitive ingredients like essential oils, preservatives, and pH adjusters.
5. Phase 5 (Homogenization and Packaging)

Homogenize the cream for a smooth texture and fill in sterilized containers.

2. Stability of Herbal Anti-Acne Cream

Ensuring the stability of herbal anti-acne cream is crucial to maintain its efficacy, appearance, and shelf life.
A. Factors Affecting Stability

1. Microbial Contamination — Since herbal extracts are prone to microbial growth, appropriate preservatives (natural or mild synthetic) are
needed.

2. pH Stability — The cream’s pH should remain between 5.5-6.5 to be skin-friendly and prevent ingredient degradation.

3. Phase Separation — Emulsifiers must be used to prevent oil and water phases from separating over time.

4. Oxidation of Active Ingredients — Antioxidants (like vitamin E, rosemary extract) prevent herbal actives from degrading due to air exposure.
5. Temperature Sensitivity — Avoiding high temperatures during storage helps maintain the texture and potency of bioactive compounds.
B. Stability Testing

1. Physical Stability Tests

Centrifugation test: Checks phase separation by spinning the cream at high speed.

Freeze-thaw cycles: Tests the ability to withstand temperature variations.

2. Chemical Stability Tests

pH testing: Ensures pH remains stable over time.

Active ingredient analysis: Monitors degradation of herbal actives using chromatography.

3. Microbial Stability Tests

Total plate count: Ensures no microbial growth occurs over time.
JETIR2504107 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b57



http://www.jetir.org/

© 2025 JETIR April 2025, Volume 12, Issue 4 www.jetir.org (ISSN-2349-5162)

4. Shelf-Life Assessment
Stability tests over 3—6 months under different storage conditions determine the product’s estimated shelf life.
Iv. BENEFITS OF HERBAL ANTI-ACNE CREAM

Herbal anti-acne creams offer a natural and effective solution for acne treatment while being gentle on the skin. These formulations harness
the power of plant-based ingredients to combat acne and improve overall skin health.

1. Natural Antibacterial Action

Ingredients like neem, tea tree oil, clove oil, and basil have powerful antibacterial properties that help eliminate Cutibacterium acnes (formerly
Propionibacterium acnes), the bacteria responsible for acne breakouts.[10]

2. Reduces Inflammation and Redness

Herbal extracts such as turmeric, aloe vera, chamomile, and calendula possess strong anti-inflammatory properties that help reduce redness,
swelling, and irritation associated with acne.

3. Regulates Sebum Production

Green tea, witch hazel, and lemon extract help balance oil production, preventing excess sebum accumulation that can clog pores and cause
breakouts.

4. Prevents Clogged Pores and Exfoliates Skin

Salicylic acid (from willow bark), papaya extract, and lemon extract gently exfoliate the skin, removing dead cells and preventing clogged
pores, which are a leading cause of acne.

5. Promotes Skin Healing and Scar Reduction

Aloe vera, manjistha, licorice, and honey accelerate skin healing, reduce scarring, and help in fading dark spots left behind by acne.

6. Provides Hydration Without Clogging Pores

Natural moisturizers like honey, aloe vera, and jojoba oil hydrate the skin without making it greasy, preventing excessive dryness or irritation.
7. Offers Antioxidant Protection

Green tea, rosemary, and cinnamon contain antioxidants that neutralize free radicals, reducing oxidative stress and preventing acne flare-ups.
8. Tightens Pores and Improves Skin Texture

Witch hazel, basil, and rose extract act as natural astringents, minimizing the appearance of pores and improving overall skin texture.

9. Gentle and Safe for Sensitive Skin

Unlike chemical-based acne treatments, herbal creams are free from harsh chemicals, making them suitable for people with sensitive or dry
skin.

10. Minimal Side Effects

Since herbal anti-acne creams use natural ingredients, they are less likely to cause irritation, peeling, or excessive dryness compared to synthetic
treatments like benzoyl peroxide or retinoids.

V. LIMITATIONS AND CHALLENGES OF HERBAL ANTI-ACNE CREAM

Despite the numerous benefits of herbal anti-acne creams, they come with certain limitations and challenges that affect their efficacy, stability,
and acceptance in the market.

1. Slower Results Compared to Synthetic Treatments
2. Variability in Ingredient Potency

3. Stability and Shelf Life Issues

4. Difficulty in Standardization

5. Limited Clinical Evidence

6. Risk of Allergic Reactions and Skin Sensitivity
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7. Preservation Challenges
8. Limited Penetration of Active Ingredients
9. Higher Production Costs
10. Consumer Skepticism and Market Competition
VI CLINICAL STUDIES AND EFFICACY OF HERBAL ANTI-ACNE CREAMS

The efficacy of herbal anti-acne creams has been studied in various clinical and experimental trials, focusing on their antibacterial, anti-
inflammatory, sebum-regulating, and healing properties. However, more large-scale and standardized studies are needed to establish their
effectiveness compared to conventional treatments.[1][2]

1. Antibacterial and Anti-Inflammatory Effects
Neem (Azadirachta indica) and Tea Tree Oil (Melaleuca alternifolia)

Several studies have shown that neem and tea tree oil exhibit strong antibacterial activity against Cutibacterium acnes (formerly
Propionibacterium acnes), the primary acne-causing bacteria.

A clinical trial comparing 5% tea tree oil gel with 5% benzoyl peroxide found that both significantly reduced acne lesions, though tea tree oil
worked more gradually but with fewer side effects.

Turmeric (Curcuma longa) and Aloe Vera (Aloe barbadensis)

Studies have demonstrated that turmeric’s active compound, curcumin, reduces inflammation and redness associated with acne.

Aloe vera has been found to enhance wound healing and reduce acne severity when used in combination with conventional treatments.
2. Sebum Regulation and Pore Cleansing

Green Tea Extract (Camellia sinensis)

Research indicates that polyphenols in green tea reduce sebum production by inhibiting 5-alpha reductase, an enzyme that influences oil
secretion.

Witch Hazel (Hamamelis virginiana) and Lemon Extract
3. Wound Healing and Scar Reduction
Licorice (Glycyrrhiza glabra) and Manjistha (Rubia cordifolia)

Clinical evidence supports the role of licorice in reducing hyperpigmentation and acne scars due to its skin-lightening and anti-inflammatory
properties.

Manjistha, traditionally used in Ayurveda, has been shown to detoxify the skin and promote healing when used in creams and serums.
4. Comparative Clinical Trials

A randomized controlled trial (RCT) comparing herbal formulations to standard treatments found that a combination of neem, tea tree oil, and
aloe vera gel showed comparable results to benzoyl peroxide but with fewer side effects like dryness and peeling.

5. Long-Term Efficacy and Safety

Herbal anti-acne creams generally have a better safety profile, with minimal adverse effects compared to chemical-based treatments like
retinoids and benzoyl peroxide.

VIIL. CONSUMER PREFERENCE AND MARKET TRENDS IN HERBAL ANTI-ACNE CREAM

The demand for herbal anti-acne creams has been growing steadily as consumers shift toward natural, organic, and chemical-free skincare
solutions. Several factors influence consumer preference and market trends in this segment.

1. Increasing Consumer Preference for Natural Skincare

Consumers are becoming more aware of the side effects of synthetic acne treatments (e.g., benzoyl peroxide, retinoids), leading to a preference
for herbal and plant-based alternatives.

Herbal products are perceived as gentler, safer, and better suited for long-term use, especially for individuals with sensitive skin.

2. Demand for Ayurvedic and Traditional Medicine-Based Products
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There is a rising global interest in Ayurveda, Traditional Chinese Medicine (TCM), and other herbal remedies, particularly in India, Southeast
Asia, and Western markets.

Ingredients like neem, turmeric, aloe vera, and tea tree oil are widely accepted for their anti-acne properties.
3. Preference for Clean Label and Chemical-Free Products

Consumers are increasingly looking for products free from parabens, sulfates, artificial fragrances, and harsh preservatives.

nn nn

Terms like "organic," "vegan," "cruelty-free," and "non-toxic" have become key selling points in the herbal skincare industry.
4. Growth of Dermatologist-Recommended Herbal Formulations

Dermatologists and skincare professionals are now recognizing the benefits of herbal ingredients, leading to the development of medically-
backed herbal formulations.

Some brands are combining herbal extracts with scientifically validated ingredients like salicylic acid and niacinamide to enhance efficacy.
5. Expansion of E-Commerce and Direct-to-Consumer (DTC) Sales

Online platforms, including Amazon, Nykaa, Sephora, and brand-specific websites, are driving herbal skincare sales.

Social media marketing, influencer collaborations, and positive consumer reviews play a major role in brand trust and product adoption.

6. Customization and Personalization Trends

Consumers are showing interest in customized herbal skincare solutions tailored to their skin type, acne severity, and ingredient preferences.
Brands are leveraging Al-based skincare analysis and subscription-based models to provide personalized acne treatment solutions.

7. Market Growth and Future Trends

The global herbal skincare market is projected to grow significantly, with an increasing share for herbal anti-acne products.

Herbal anti-acne creams offer a natural, safe, and effective alternative to conventional acne treatments, utilizing plant-based ingredients with
antibacterial, anti-inflammatory, sebum-regulating, and skin-healing properties. While these formulations are generally gentler on the skin and
have fewer side effects, they may work more gradually compared to synthetic treatments like benzoyl peroxide and retinoids.

Despite challenges such as variability in ingredient potency, stability issues, and the need for more clinical validation, ongoing advancements
in herbal formulation technology, standardization, and dermatological research are improving their efficacy and acceptance.

Consumer preference is increasingly shifting towards clean, sustainable, and Ayurvedic skincare solutions, driving market growth and
innovation in the herbal anti-acne segment. The future of herbal acne treatments lies in scientifically backed formulations, personalized skincare
approaches, and eco-conscious product development.
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