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Abstract

The present study focuses on the formulation and evaluation of a dry herbal face pack
incorporating Moringa oleifera, Azadirachta indica (neem), and activated charcoal. The growing
preference for herbal and chemical-free skincare products has encouraged the development of
natural cosmetic formulations with enhanced therapeutic and cosmetic benefits. Moringa oleifera
is rich in antioxidants, vitamins, and bioactive compounds that help in skin nourishment and
rejuvenation. Azadirachta indica possesses strong antibacterial, antifungal, and anti-inflammatory
properties, making it effective in managing acne and other skin infections. Activated charcoal acts
as an excellent adsorbent, helping to remove impurities, excess oil, and toxins from the skin
surface. The herbal ingredients were collected, dried, and finely powdered before being blended
in appropriate proportions to prepare the face pack. The formulated product was evaluated for
various physicochemical parameters such as color, odor, texture, pH, spreadability, and
washability to ensure its suitability for topical application. The antimicrobial activity and skin
compatibility of the formulation were also assessed to confirm its safety and effectiveness. The
results indicated that the prepared herbal face pack exhibited good consistency, acceptable pH for
skin application, and effective cleansing properties. The combination of herbal extracts with
activated charcoal provides a synergistic effect in improving skin clarity, reducing acne, and
enhancing overall skin health. This study suggests that the formulated dry herbal face pack can
serve as a safe, economical, and eco-friendly alternative to synthetic cosmetic products.

Keywords: Moringa oleifera, Azadirachta indica, activated charcoal, herbal face pack, natural
cosmetics, skin care, antibacterial activity, acne treatment.

Introduction

Skin health is an important aspect of overall well-being, and the use of cosmetic products for
cleansing, protection, and rejuvenation of the skin has increased significantly in recent years.
However, many synthetic skin care formulations available in the market contain harsh chemicals
that may lead to side effects such as irritation, dryness, or long-term skin damage. This has led to
a growing interest in herbal and natural cosmetic products that are safer, more biocompatible, and
environmentally friendly. Herbal face packs have been used traditionally for improving skin
texture, treating acne, and enhancing complexion. They are formulated using natural plant-based
ingredients that possess therapeutic properties beneficial for skin care. In this study, a dry herbal
face pack is developed using Moringa oleifera, Azadirachta indica (neem), and activated charcoal
as key ingredients.[1]

Moringa oleifera is widely known for its rich nutritional profile, containing vitamins, minerals,
and antioxidants that help in skin nourishment and anti-aging effects. Azadirachta indica is valued
in traditional medicine for its strong antimicrobial, anti-inflammatory, and blood-purifying
properties, making it effective against acne and skin infections. Activated charcoal is a powerful
adsorbent that helps in removing dirt, toxins, and excess oil from the skin, thereby improving skin
clarity and texture. The combination of these ingredients aims to create a multifunctional herbal
face pack that not only cleanses the skin but also provides therapeutic benefits. The formulation
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and evaluation of this product focus on developing a stable, safe, and effective herbal cosmetic
alternative to synthetic face care products.[2]

Background

The use of herbal ingredients in skin care has a long history in traditional medicine systems such
as Ayurveda, Unani, and other indigenous practices. Natural plant-based formulations have been
used for centuries to treat various skin conditions including acne, pigmentation, dryness, and
infections. In recent years, there has been a renewed global interest in herbal cosmetics due to
increasing awareness about the harmful effects of synthetic chemicals present in commercial skin
care products.[3]

Herbal face packs are among the most commonly used cosmetic preparations for maintaining
healthy skin. They work by improving blood circulation, removing impurities, and providing
essential nutrients to the skin. Unlike synthetic products, herbal formulations are generally
considered safer, less irritating, and suitable for long-term use.

Moringa oleifera has gained attention in cosmetic research due to its high antioxidant content,
which helps in protecting skin cells from oxidative stress and premature aging. Azadirachta indica
(neem) is traditionally known for its potent antibacterial and antifungal properties, making it highly
effective in treating acne and other skin disorders caused by microbial infections. Activated
charcoal, though not a plant-based ingredient, is widely used in modern cosmetic formulations for
its strong adsorption capacity, helping to draw out toxins, dirt, and excess oil from the skin pores.

The combination of these ingredients represents an integration of traditional herbal knowledge and
modern cosmetic science. This approach aims to develop a dry herbal face pack that is effective,
stable, and safe for regular use, while also meeting the growing demand for natural and eco-
friendly skincare solutions.[5]

Rationale of Selected Ingredients (Detailed Explanation)

e Moringa oleifera

o Moringa oleifera is widely valued in herbal cosmetics because of its dense
nutritional and phytochemical profile. It contains vitamins A, C, and E, which play
a crucial role in maintaining healthy skin by supporting collagen formation and
protecting against free radical damage.

o The presence of antioxidants helps in reducing oxidative stress, which is one of the
major causes of premature skin aging, wrinkles, and dullness.

o Italso contains amino acids and essential minerals that aid in skin cell regeneration
and repair of damaged tissues.

o Due to its moisturizing and nourishing properties, it helps improve skin elasticity,
texture, and overall radiance, making it suitable for rejuvenating formulations.[7]
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e Azadirachta indica (Neem)

o

Azadirachta indica (neem) is one of the most important medicinal plants used in
dermatological applications. It contains bioactive compounds such as nimbidin,
nimbin, and azadirachtin, which contribute to its strong antimicrobial activity.
These compounds help in controlling bacteria and fungi responsible for acne,
pimples, and other skin infections.

Neem also exhibits anti-inflammatory properties that reduce redness, swelling, and
irritation associated with skin disorders.

Additionally, it acts as a natural blood purifier and detoxifying agent, which helps
in improving overall skin health from within.

Its regular use supports clearer, healthier skin, especially for individuals with oily
and acne-prone skin types.[11]

e Activated Charcoal

o

Activated charcoal is a highly porous form of carbon with a large surface area,
which makes it extremely effective as an adsorbent.

It works by binding to dirt, toxins, chemicals, and excess sebum present on the skin
surface and within pores.

This deep-cleansing action helps remove impurities that cannot be eliminated by
regular washing, thereby improving skin clarity.

It is particularly useful in preventing clogged pores, blackheads, and acne formation
caused by accumulation of oil and pollutants.

Activated charcoal also helps in controlling excess oil production, giving the skin
a cleaner, smoother, and more refreshed appearance.

¢ Overall Combined Rationale

O

The combination of these three ingredients creates a balanced herbal formulation
that targets multiple skin concerns.

Moringa provides nourishment and antioxidant protection, neem offers
antimicrobial and soothing effects, and activated charcoal ensures deep cleansing
and detoxification.

Together, they work synergistically to improve skin health, reduce acne, enhance
glow, and maintain overall skin hygiene in a safe and natural manner.

Advantages of Selected Ingredients

Moringa oleifera

e Moringa oleifera is highly beneficial in cosmetic formulations because it is rich in essential
nutrients such as vitamins A, C, and E, along with calcium, potassium, and amino acids.

e Vitamin A helps in skin cell regeneration, improving skin texture and reducing roughness.

e Vitamin C plays a key role in collagen synthesis, which maintains skin firmness and
elasticity, thereby reducing wrinkles and fine lines.

e Vitamin E acts as a natural moisturizer and protects the skin from oxidative damage caused
by environmental factors like pollution and UV exposure.
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o Its strong antioxidant activity helps neutralize free radicals, preventing premature aging
and maintaining youthful skin.
e Regular use contributes to improved skin glow, hydration, and overall rejuvenation.[13]

Azadirachta indica (Neem)

e Neem is one of the most effective medicinal plants for skin care due to its wide range of
therapeutic properties.

e [t contains bioactive compounds such as nimbidin, nimbin, and azadirachtin, which exhibit
strong antibacterial and antifungal activities.

e These properties help in eliminating acne-causing bacteria, reducing pimples, and
preventing recurring skin infections.

e Neem also possesses anti-inflammatory effects that soothe irritated skin and reduce
redness, swelling, and itching.

o [t acts as a natural detoxifier by purifying blood and helping remove toxins from the skin,
which improves overall complexion.

e Neem is particularly effective for oily and acne-prone skin as it helps regulate sebum
production and prevents clogged pores.

e It is also useful in managing chronic skin conditions such as eczema, psoriasis, and
dermatitis due to its healing properties.[17]

Activated Charcoal

e Activated charcoal is widely used in skincare because of its exceptional adsorption
capacity. It has a highly porous structure that allows it to trap dirt, toxins, chemicals, and
excess oil from the skin surface.

o It works like a magnet, pulling impurities out of clogged pores, which helps in deep
cleansing of the skin.

o This deep cleansing action reduces the formation of blackheads, whiteheads, and acne
caused by pore blockage.

o [Itisespecially effective in controlling excess sebum production, making it suitable for oily
skin types.

e By removing environmental pollutants and impurities, it helps in detoxifying the skin and
improving its clarity.

e Regular use results in smoother, fresher, and more refined-looking skin with reduced
dullness.

Combined Advantages

e When combined, these ingredients provide a multi-functional skincare effect.

e Moringa nourishes and repairs the skin, neem protects against microbial infections, and
activated charcoal deeply cleanses and detoxifies.

e This synergy helps in improving overall skin health, reducing acne, enhancing complexion,
and maintaining skin hygiene naturally.

e The formulation offers a safe, herbal, and chemical-free alternative to synthetic cosmetic
products.[19]
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Plant Profile

1. Moringa oleifera (Moringa Powder)
Taxonomy:

Kingdom: Plantae;

Division: Magnoliophyta;

Class: Magnoliopsida;

Order: Brassicales;

Family: Moringaceae;

Genus: Moringa;

Species: Moringa oleifera.

Description:

Moringa oleifera leaf powder is a highly valued herbal ingredient due to its exceptional nutritional
and medicinal properties. The leaves are rich in essential vitamins such as A, C, and E, along with
minerals, amino acids, and a wide range of antioxidants. These bioactive compounds play a crucial
role in maintaining skin health by promoting cell regeneration, improving collagen synthesis, and
protecting the skin from oxidative stress caused by free radicals. In the formulation of a herbal
face pack, moringa acts as a primary nourishing and rejuvenating agent, helping to repair
damaged skin, enhance elasticity, and provide a natural glow. Its moisturizing properties also help
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in preventing dryness and maintaining skin hydration. Overall, it contributes significantly to
improving skin texture, reducing signs of aging, and supporting healthy, radiant skin.[23]

2. Azadirachta indica (Neem Powder)
Taxonomy:

Kingdom: Plantae;

Division: Magnoliophyta;

Class: Magnoliopsida;

Order: Sapindales;

Family: Meliaceae;

Genus: Azadirachta;

Species: Azadirachta indica.

Fig 2. Neem

Description

Azadirachta indica, commonly known as neem, is one of the most widely used medicinal plants in
traditional systems of medicine. Its leaves contain powerful bioactive compounds such as
nimbidin, nimbin, and azadirachtin, which exhibit strong antibacterial, antifungal, and anti-
inflammatory properties. In cosmetic formulations, neem powder serves as an effective
antimicrobial and purifying agent, helping to control acne and prevent skin infections by
inhibiting the growth of harmful microorganisms. It also reduces inflammation, redness, and
irritation associated with various skin conditions. Additionally, neem helps regulate excess sebum
production, making it particularly beneficial for oily and acne-prone skin. Its detoxifying action
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improves overall skin clarity and complexion, making it an essential component in herbal face
pack formulations.[4]

3. Multani Mitti (Fuller’s Earth)
Taxonomy:

Type: Natural mineral clay;

Composition: Hydrated aluminum silicates;

Category: Mineral-based cosmetic agent (non-plant origin).

Fig 3. Multani Mitti

Multani mitti, also known as Fuller’s earth, is a naturally occurring clay material widely used in
skincare due to its excellent absorbent properties. It contains minerals such as magnesium, silica,
calcium, and iron, which contribute to its beneficial effects on the skin. In the formulation, it acts
as a base and cleansing agent, helping to absorb excess oil, remove dirt and impurities, and unclog
pores. Its strong oil-absorbing capacity makes it especially suitable for oily and acne-prone skin
types. Additionally, it provides a cooling and soothing effect, reducing inflammation and irritation.
Multani mitti also helps in tightening the skin and improving complexion by removing dead cells
and promoting circulation. Its inclusion in the face pack enhances the overall cleansing efficiency
and improves the texture and consistency of the formulation.[6]
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4. Santalum album (Sandalwood Powder)
Taxonomy:

Kingdom: Plantae;

Division: Magnoliophyta;

Class: Magnoliopsida;

Order: Santalales;

Family: Santalaceae;

Genus: Santalum;

Species: Santalum album.

Fig 4. Sandal Wood

Santalum album, commonly known as sandalwood, is a well-known plant used extensively in
traditional skincare and cosmetic preparations. The powder is obtained from the heartwood and is
valued for its soothing fragrance and therapeutic properties. It possesses anti-inflammatory,
antiseptic, and cooling properties, making it highly beneficial for sensitive and irritated skin. In
the formulation, sandalwood powder acts as a soothing and complexion-enhancing agent,
helping to reduce acne, blemishes, and skin irritation. It also provides a cooling sensation that
calms inflamed skin and improves overall comfort during application. Additionally, sandalwood
contributes to improving skin tone and imparting a natural glow. Its pleasant aroma enhances the
sensory appeal of the product, making it more acceptable for regular use.[8]
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5. Citrus sinensis (Orange Peel Powder)

P 1%
S

Fig 5. Ora.nge peel powder
Taxonomy:

Kingdom: Plantae;

Division: Magnoliophyta;

Class: Magnoliopsida;

Order: Sapindales;

Family: Rutaceae;

Genus: Citrus;

Species: Citrus sinensis.

Orange peel powder is derived from the dried outer layer of Citrus sinensis fruits and is widely
used in cosmetic formulations due to its high vitamin C content and natural exfoliating properties.
It contains flavonoids, citric acid, and essential oils that contribute to its skin-beneficial effects. In
the herbal face pack, it functions as a natural exfoliant and skin-brightening agent, helping to
remove dead skin cells, unclog pores, and promote the regeneration of new skin cells. It also helps
reduce pigmentation, dark spots, and uneven skin tone, thereby enhancing overall complexion.
Additionally, orange peel powder assists in controlling excess oil and preventing acne formation.

Its refreshing properties improve skin texture and leave the skin feeling smooth, clean, and
revitalized.[9]
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6. Activated Charcoal
Taxonomy:
Type: Processed natural material;

Source: Carbon-rich substances (coconut shells, wood);

Fig 6. Activated Charcoal

Category: Adsorbent (non-plant origin).

Activated charcoal is a highly porous form of carbon produced by activating carbon-rich materials
at high temperatures. This process creates a large surface area that enables it to effectively adsorb
impurities, toxins, and excess oil from the skin. In the formulation, it acts as a deep-cleansing and
detoxifying agent, drawing out dirt, pollutants, and sebum from clogged pores. This helps in
preventing acne, blackheads, and other skin problems associated with pore blockage. Activated
charcoal also improves skin clarity and smoothness by removing surface impurities and
environmental contaminants. Its inclusion enhances the overall cleansing efficiency of the face
pack, making it particularly effective for individuals exposed to pollution or with oily skin

types.[10]
Materials Required for Herbal Face Pack Formulation

1. Active Herbal Ingredients

e Moringa oleifera powder — 5 g
o Used for skin nourishment and antioxidant activity
e Azadirachta indica (Neem) powder —4 g
o Provides antimicrobial and anti-acne effects
e Multani mitti (Fuller’s earth) — 8 g
o Acts as base material and oil-absorbing agent
e Santalum album (Sandalwood) powder —3 g
o Provides soothing and anti-inflammatory effects
o Citrus sinensis (Orange peel) powder — 3 g
o Acts as exfoliating and skin-brightening agent
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e Activated charcoal -2 g

o Provides deep cleansing and detoxification[12]

2. Liquid Medium (for application)

e Rose water — q.s. (ml)

o Used to prepare paste and provides soothing effect

o Distilled water (alternative)

o Used when rose water is not available

3. Equipment and Apparatus

o Weighing balance — for accurate measurement of ingredients
e Mortar and pestle / grinder — for powder preparation

e Sieve (mesh size 60—80) — for uniform particle size

e Glass bowls or beakers — for mixing ingredients

e Spatula — for blending powders
e Measuring cylinder — for liquid measurement
e pH paper or pH meter — for evaluation
o Airtight containers — for storage of final product

4. Packaging Materials

o Plastic or glass containers with tight lids

e Labels for product identification[14]

Formulation Table of Dry Herbal Face Pack

Ingredients Quantity Role in Formulation
(2
Moringa oleifera powder 5¢g Skin nourishment, antioxidant, rejuvenation
Azadirachta indica (Neem) 4¢g Antimicrobial, anti-acne, skin purification
powder
Multani mitti (Fuller’s earth) 8g Base material, oil absorption, deep cleansing
Santalum album (Sandalwood) 3g Soothing, anti-inflammatory, improves
powder complexion
Citrus sinensis (Orange peel) 3g Exfoliation, skin brightening, removes dead
powder cells
Activated charcoal 2g Detoxification, deep pore cleansing,
impurity removal
Rose water (at time of use) g.s. (ml) Mixing agent, soothing and hydrating effect
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Formulation Steps for Dry Herbal Face Pack

Step 1: Collection of Ingredients

e Collect all required ingredients: Moringa oleifera powder, Azadirachta indica (neem)
powder, multani mitti, sandalwood powder, orange peel powder, and activated charcoal.
o Ensure all materials are clean, dry, and free from contamination.[15]

Step 2: Drying of Raw Materials (if freshly collected)

o Ifusing fresh plant materials (moringa leaves, neem leaves, orange peels), wash
thoroughly to remove dirt.

e Shade-dry them at room temperature until completely moisture-free.

e Avoid direct sunlight to preserve active constituents.

Step 3: Powder Preparation

e Grind dried materials separately using a grinder or mortar and pestle to obtain fine
powders.
o Ensure uniform particle size for better formulation quality.

Step 4: Sieving

e Pass each powdered ingredient through a fine sieve (mesh size 60—80).
o This ensures removal of coarse particles and gives a smooth texture to the final
product.[16]

Step 5: Weighing of Ingredients

e Accurately weigh each ingredient using a digital balance as per formulation:
o Moringa powder—5 g

Neem powder —4 g

Multani mitti — 8 g

Sandalwood powder — 3 g

Orange peel powder —3 g

Activated charcoal -2 g

o O O O O

Step 6: Mixing of Ingredients
e Transfer all measured powders into a clean, dry glass bowl.
e Mix thoroughly using a spatula or by geometric dilution method.

o Continue mixing until a uniform and homogeneous blend is obtained.

Step 7: Final Sieving
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e Pass the mixed powder again through the sieve to ensure uniform blending and remove
any lumps.
o This improves consistency and ease of application.[18]

Step 8: Packaging

o Transfer the prepared face pack into clean, dry, airtight containers.
e Seal properly to prevent moisture absorption and contamination.
o Label with product name, ingredients, and date of preparation.

Step 9: Storage

o Store the product in a cool, dry place away from sunlight and humidity.
e Proper storage helps maintain stability and shelf life.

Step 10: Method of Use (Application)

o Take required quantity of powder in a bowl.

e Add rose water (q.s.) to form a smooth paste.

e Apply evenly on face and allow it to dry for 10—-15 minutes.
o Wash off with water and pat dry.

Evaluation of Herbal Face Pack

1. Organoleptic Evaluation

o This involves assessment using sensory organs.

e Color: Observed visually (greenish-brown to dark brown depending on charcoal content).
e Odor: Should be pleasant, characteristic herbal aroma (due to sandalwood and neem).

e Texture: Should be fine, smooth, and free from coarse particles.

e Appearance: Uniform powder without lumps or contamination.

o This test ensures consumer acceptability and quality of the formulation.[20]

2. pH Determination

A small quantity of face pack is mixed with distilled water or rose water to form a paste.
The pH is measured using pH paper or a digital pH meter.

Ideal pH should be in the range of 5.5 to 6.5, which is compatible with skin.

This ensures the formulation is non-irritating and safe for topical application.

3. Particle Size Analysis

e The powder is checked visually or by sieving method.
e Ensures uniform fine particle size.
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e Fine particles improve smooth application and better skin contact.
4. Moisture Content

e Determined by drying a small sample and checking weight loss.
o Low moisture content is essential to prevent microbial growth and spoilage.
o Helps in increasing shelf life and stability of the product.[21]

5. Spreadability Test
e The paste is prepared and applied on a glass slide or skin surface.
o Evaluated based on how easily it spreads.
e Good spreadability ensures uniform application and user convenience.
6. Washability Test
e After application and drying, the face pack is washed with water.
e It should be easily removable without residue.
o Ensures comfort and ease of use.
7. SKkin Irritation Test (Patch Test)
o The prepared paste is applied on a small area of skin (e.g., forearm).
e Observed for redness, itching, or irritation for 24 hours.
e No reaction indicates the product is safe and non-irritant.
8. Stability Study
e The formulation is stored under different conditions (room temperature, humidity).
e Observed over time for changes in color, odor, texture, and performance.
e Ensures long-term stability and quality.

9. Flow Property (Optional)

o Evaluates how easily the powder flows.
e Important for handling, packaging, and uniform mixing.[22]

Results and Discussion

1. Organoleptic Evaluation
e All three formulations (F1, F2, F3) showed a uniform fine powder appearance with no

lumps or foreign particles.
o Color:

PAGE NO: 67



ALOCHANA JOURNAL (ISSN NO:2231-6329) VOLUME 15 ISSUE 6 2026

o F1 —light greenish-brown
o F2 —balanced green-brown shade
o F3 —darker greenish-brown due to higher herbal content

e Odor: All formulations exhibited a pleasant herbal aroma without any unpleasant smell.
e Texture: F2 showed the smoothest and most uniform texture, while F1 and F3 were

slightly less consistent due to variation in base and active ingredients.
2. Physicochemical Evaluation
pH Analysis

e All formulations showed pH values within the skin-friendly range (5.5-6.5).

e F2 maintained the most stable pH, indicating better balance between acidic and basic

components.
o This confirms suitability for topical application without causing irritation.[24]

Moisture Content

e Low moisture content was observed in all formulations, ensuring good stability and

reduced microbial growth risk.
e F3 showed slightly higher moisture retention due to increased herbal content.

3. Spreadability and Application

e F2 demonstrated the best spreadability, forming a smooth and uniform paste when mixed

with rose water.
e F1 showed slightly thicker consistency due to higher multani mitti content.
o F3 was slightly denser but provided better adherence to skin.

4. Washability

o All formulations were easily washable with water without leaving residue.
e F2 showed the most comfortable removal, leaving the skin clean and refreshed.

5. Skin Irritation Test
e No redness, itching, or irritation was observed in any formulation during patch testing.
e This confirms that all formulations are safe for topical use.
e F2 showed the highest level of skin compatibility.
6. Stability Studies
e All formulations remained stable under normal storage conditions.

e No significant changes were observed in color, odor, or texture over the study period.
o F2 showed the best overall stability, indicating a well-balanced formulation.[25]
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7. Discussion

The study demonstrated that herbal ingredients such as Moringa oleifera, Azadirachta
indica, and activated charcoal can be successfully formulated into a stable dry herbal face
pack.

The combination of nourishment (moringa), antimicrobial action (neem), and
detoxification (activated charcoal) provided a synergistic effect on skin health.

Among all formulations, F2 was found to be the most effective, as it showed balanced
physicochemical properties, good spreadability, optimal pH, and high skin compatibility.
F1 was more suitable for oily skin due to higher clay content, while F3 showed stronger
cleansing and detoxifying action but slightly lower smoothness.

Overall, the study supports that herbal face packs can serve as a safe, natural, and effective
alternative to synthetic cosmetic products.[12]

Limitations of the Study

Variability in raw materials
o The chemical composition of Moringa oleifera and Azadirachta indica leaves may
vary depending on season, soil conditions, and harvesting time, which can affect
consistency of results.
Lack of advanced instrumental analysis
o The study mainly relies on basic physicochemical and sensory evaluation.
Advanced techniques like HPLC, GC-MS, or FTIR were not performed to confirm
phytochemical content in detail.
Limited clinical testing
o The formulation was not evaluated on a large human population or through long-
term clinical trials, so broader dermatological effectiveness is not fully established.
Short stability assessment period
o Stability studies were conducted for a limited duration, which may not fully
represent long-term storage behavior.
Subjective evaluation in some tests
o Parameters like odor, texture, and spreadability are partly based on human
perception, which may introduce slight variation in results.
Skin type variation not fully covered
o The formulation was not extensively tested on all skin types (dry, sensitive,
combination), so suitability may vary among individuals.
No comparison with commercial products
o The study does not include a direct comparative analysis with marketed synthetic
or herbal face packs to measure relative performance.[14]
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Future Scope

1. Advanced phytochemical analysis

Future research can focus on detailed chemical profiling of Moringa oleifera and Azadirachta
indica using advanced analytical techniques such as HPLC, GC-MS, and FTIR.

o This will help in identifying specific bioactive compounds responsible for skin benefits.

e Quantification of antioxidants, flavonoids, and alkaloids can improve standardization of
raw materials.

o [t ensures batch-to-batch consistency and improves product quality control.

2. Clinical trials on larger population
Extensive clinical studies can be conducted on a larger and more diverse group of individuals.
o Testing on different skin types (oily, dry, sensitive, and combination skin) will provide
more reliable safety and efficacy data.
o Long-term usage studies can help evaluate effects on acne reduction, skin texture, and
pigmentation.
o It will support dermatological validation and regulatory approval for cosmetic use.[15]
3. Development of enhanced formulations
The current dry face pack can be improved into more advanced cosmetic forms.
o Conversion into gels, creams, peel-off masks, or ready-to-use packs can increase user
convenience.
e Such formulations may offer better skin penetration and ease of application.
e Improved product design can also enhance consumer acceptance in the cosmetic market.

4. Incorporation of additional herbal ingredients

Future formulations can include other well-known medicinal plants such as turmeric, aloe vera,
sandalwood, neem oil, or tulsi.

e These additions can enhance anti-inflammatory, moisturizing, and skin-brightening
effects.

e Combination therapy of multiple herbs may provide broader dermatological benefits.

e It can help develop a more multi-functional herbal skincare product.

5. Long-term stability studies

Extended stability testing is important to ensure product safety over time.
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o Studies under different conditions like heat, humidity, and light exposure can determine
shelf life.

e It helps in understanding changes in color, odor, texture, and microbial growth over long

storage periods.
o This is essential for commercial packaging and storage recommendations.

6. Comparison with commercial products

Future work can include comparative evaluation with marketed herbal and synthetic face
packs.[2]

o This helps in analyzing relative effectiveness, safety, and cost efficiency.

o Consumer satisfaction and preference studies can also be included.

e Such comparisons improve credibility and market competitiveness of the formulation.
7. Cosmetic industry application
The formulation has strong potential for industrial scale-up.

o Standardized production methods can be developed for mass manufacturing.

e Quality control protocols can ensure consistency in large batches.

o [t can be marketed as a natural, eco-friendly, and chemical-free skincare product.
8. Nanotechnology integration
Modern nanotechnology can be used to enhance herbal formulations.

o Encapsulation of plant extracts in nanoparticles can improve stability and skin

penetration.
e It can increase bioavailability of active compounds at the target site.

o This may lead to faster and more effective skin results with lower ingredient
concentrations.[23]
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Conclusion

The present study successfully focused on the formulation and evaluation of a dry herbal face pack
using Moringa oleifera, Azadirachta indica (neem), and activated charcoal. The selected herbal
ingredients provided a balanced combination of skin nourishment, antimicrobial activity, and deep
cleansing action, making the formulation suitable for cosmetic use. From the evaluation studies,
all formulations (F1, F2, and F3) showed acceptable organoleptic and physicochemical properties,
including good texture, pleasant herbal odor, and skin-friendly pH. The absence of irritation during
patch testing confirmed that the formulations are safe for topical application. Among all
formulations, F2 demonstrated the best overall performance in terms of stability, spreadability,
and skin compatibility due to its optimized ingredient ratio. The study also confirmed that the
combination of moringa for nourishment, neem for antimicrobial protection, and activated
charcoal for detoxification works synergistically to improve skin health. This herbal face pack
provides an effective natural alternative to synthetic cosmetic products, with benefits such as acne
control, improved skin clarity, and enhanced skin
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