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ABSTRACT  

Herbal shampoos have emerged as an important segment of cosmetic and cosmeceutical products owing to 

increasing consumer preference for natural, safe, and environmentally sustainable personal care products. Unlike 

conventional synthetic shampoos, herbal shampoos incorporate plant-derived ingredients that provide cleansing, 

conditioning, antimicrobial, antioxidant, anti-inflammatory, and hair-growth-promoting properties. Numerous 

medicinal plants such as Emblica officinalis (amla), Sapindus mukorossi (reetha), Acacia concinna (shikakai), Azadirachta 

indica (neem), Aloe vera, Hibiscus rosa-sinensis, Eclipta alba (bhringraj), and Trigonella foenum-graecum (fenugreek) have 

been traditionally employed in hair care due to their beneficial phytochemical constituents. The formulation of herbal 

shampoos requires careful selection of herbal extracts, surfactants, conditioning agents, preservatives, thickeners, 

and fragrances to achieve desirable physicochemical properties and consumer acceptability. Evaluation parameters 

such as pH, viscosity, foam volume, foam stability, wetting ability, dirt dispersion, surface tension, and stability testing 

are essential for ensuring product quality and efficacy. Herbal shampoos offer several advantages, including reduced 

chemical exposure, biodegradability, improved scalp health, and multifunctional therapeutic effects. However, 

challenges related to standardization, quality control, phytochemical variability, and regulatory compliance continue 

to affect their commercial development. Recent advances in phytochemical analysis, extraction technologies, and 

cosmeceutical research have significantly enhanced the scientific basis of herbal shampoo formulations. This review 

comprehensively discusses the formulation strategies, herbal ingredients, evaluation methods, quality considerations, 

and future prospects of herbal shampoos, highlighting their growing significance in modern hair-care science. 
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1. INTRODUCTION 

Hair is an integral component of human appearance and plays an important role in social interactions, self-esteem, and 

psychological well-being. Healthy hair not only enhances physical appearance but also serves protective functions, 

including thermal insulation and protection against ultraviolet radiation and environmental pollutants. The maintenance 

of healthy hair requires proper cleansing and conditioning of both the hair shaft and scalp. 

Shampoos are among the most widely used cosmetic products intended for cleansing hair and scalp by removing dirt, 

sebum, sweat, environmental pollutants, and cosmetic residues [1]. Traditional shampoos primarily rely on synthetic 

surfactants and chemical additives to achieve cleansing action. Although these products are effective in removing 

contaminants, prolonged use may lead to adverse effects such as scalp irritation, dryness, hair damage, allergic 

reactions, and environmental concerns associated with synthetic ingredients. 

The growing awareness regarding the potential side effects of synthetic cosmetic products has led consumers to seek 

safer and more natural alternatives. Consequently, herbal shampoos have gained substantial popularity in recent 

decades. Herbal shampoos combine cleansing agents with medicinal plant extracts that offer additional therapeutic 

benefits including dandruff control, hair growth promotion, scalp nourishment, antioxidant protection, and prevention 

of hair loss. 

The concept of using plants for hair care is not new. Ancient systems of medicine such as Ayurveda, Traditional 

Chinese Medicine, and Unani medicine have long employed herbal preparations for maintaining scalp health and 

treating hair disorders. Plants such as amla, reetha, shikakai, neem, hibiscus, bhringraj, and aloe vera have been 

traditionally used as natural cleansers and conditioners. 

BULLETIN OF ADVANCED DRUG DELIVERY AND THERAPEUTICS 
Content Available at www.saap.org.in  
(Online Peer-Reviewed, Referred Journal)  ISSN (O): XXXX-XXXX 

Review Article 



Pragada VR, Bull. Adv. Drug Deliv. Ther, Vol.1, Iss.1, January-June, 2026: 17-31 

Bulletin of Advanced Drug Delivery and Therapeutics                                                                                                        [18] 
 

Modern scientific investigations have validated many of these traditional claims by identifying biologically active 

phytochemicals responsible for their therapeutic effects. Flavonoids, tannins, saponins, alkaloids, terpenoids, vitamins, 

and phenolic compounds contribute significantly to the effectiveness of herbal hair-care formulations [2]. 

The increasing demand for natural cosmetics has stimulated extensive research into herbal shampoo formulation and 

evaluation. Successful formulation requires a balance between cleansing efficiency, conditioning performance, stability, 

safety, and consumer acceptability. Furthermore, rigorous quality control and evaluation are essential to ensure 

product consistency and efficacy. 

This review provides a comprehensive overview of the formulation and evaluation of herbal shampoos, emphasizing 

the scientific basis of herbal ingredients, formulation strategies, quality assessment methods, and future opportunities 

in herbal hair-care research. 

 

2. HAIR BIOLOGY AND SCALP PHYSIOLOGY 

Hair is a keratinized filamentous structure originating from hair follicles located within the dermis. Human hair consists 

primarily of keratin proteins and is composed of three distinct layers: the cuticle, cortex, and medulla. 

The cuticle represents the outermost protective layer and consists of overlapping keratinized cells arranged in a scale-

like pattern. It protects underlying structures from mechanical and chemical damage. The cortex forms the major 

portion of the hair shaft and contains melanin pigments responsible for hair color. The medulla constitutes the 

innermost region and is composed of loosely packed cells and air spaces. 

Table 01: Common Medicinal Plants Used in Herbal Shampoo Formulations and Their Functions 

Plant Name Major Phytoconstituents Hair Care Benefits 

Emblica officinalis (Amla) Vitamin C, tannins 
Promotes hair growth and prevents premature 

graying 

Sapindus mukorossi 

(Reetha) 
Saponins Natural cleansing action 

Acacia concinna (Shikakai) Saponins, flavonoids Conditioning and cleansing 

Azadirachta indica (Neem) Azadirachtin, nimbidin Anti-dandruff and antimicrobial 

Aloe vera Polysaccharides, vitamins Moisturizing and scalp soothing 

Hibiscus rosa-sinensis Flavonoids, anthocyanins Hair strengthening and conditioning 

Eclipta alba Wedelolactone Hair growth promotion 

Trigonella foenum-graecum Proteins, alkaloids Hair nourishment 

The medicinal plants commonly incorporated into herbal shampoos and their respective functions are presented in 

Table 01 [3]. 

The scalp contains approximately 100,000 hair follicles and numerous sebaceous glands that secrete sebum. Sebum 

lubricates the hair shaft and maintains scalp hydration. However, excessive sebum accumulation can result in greasy 

hair and provide a favorable environment for microbial growth. 

Various factors influence hair health, including: 

 Genetic predisposition  

 Hormonal balance  

 Nutritional status  

 Environmental exposure  

 Stress  

 Cosmetic practices  

 Microbial colonization  

Damage to hair may occur due to ultraviolet radiation, pollution, chemical treatments, excessive heat exposure, and 

inappropriate cosmetic products. 

Such factors can lead to: 

 Hair breakage  

 Split ends  

 Hair loss  

 Dryness  

 Reduced shine  

 Scalp irritation  

Therefore, shampoo formulations should not only cleanse but also protect and nourish hair fibers while maintaining 

scalp health. 

 

3. HISTORY AND EVOLUTION OF HERBAL SHAMPOOS 

The use of natural materials for cleansing hair dates back thousands of years. Ancient civilizations relied on plant-

derived substances, oils, and herbal decoctions to maintain hair hygiene and scalp health. Historical records indicate 
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that medicinal plants were extensively used in hair-care preparations in India, China, Egypt, Greece, and other regions 

long before the development of synthetic detergents. 

The word "shampoo" is derived from the Hindi term chāmpo, meaning massage or kneading. During the colonial 

period, British travelers observed the traditional Indian practice of hair cleansing and scalp massage using herbal 

preparations and introduced the concept to Europe [4]. 

Ayurveda, one of the oldest systems of traditional medicine, describes numerous herbs beneficial for hair growth, 

scalp nourishment, and prevention of hair disorders. Preparations containing amla, bhringraj, neem, shikakai, and 

reetha have been used for centuries to improve hair texture and reduce dandruff. 

Before the introduction of synthetic surfactants, natural cleansing agents such as soap nuts (Sapindus mukorossi) and 

shikakai (Acacia concinna) served as primary hair cleansers due to their high saponin content. These compounds 

produce foam and effectively remove dirt and excess oil without excessively stripping natural scalp lipids [5]. 

The industrial revolution led to the development of synthetic detergents and modern shampoo formulations. While 

these products offered superior foaming and cleansing properties, concerns regarding scalp irritation, environmental 

pollution, and long-term hair damage encouraged renewed interest in herbal alternatives. 

In recent decades, increasing consumer awareness regarding natural products, environmental sustainability, and holistic 

wellness has driven significant growth in the herbal cosmetics industry. Modern herbal shampoos now combine 

traditional botanical ingredients with contemporary formulation technologies to achieve enhanced performance and 

stability [6]. 

The global herbal cosmetics market continues to expand due to: 

 Increasing preference for natural products  

 Growing concerns regarding synthetic chemicals  

 Rising incidence of scalp disorders  

 Demand for multifunctional hair-care products  

 Increased awareness of environmental sustainability  

Consequently, herbal shampoos have become one of the fastest-growing segments within the cosmetic and personal-

care industry [7]. 

 

4. CLASSIFICATION OF SHAMPOOS 

Shampoos may be classified according to formulation characteristics, intended use, therapeutic purpose, and target 

consumer population. 

Various categories of shampoos are available in the commercial market, each designed to address specific hair-care 

needs. 

4.1 Cosmetic Shampoos 

Cosmetic shampoos are intended primarily for routine cleansing and aesthetic enhancement of hair. 

Their objectives include: 

 Removal of dirt and sebum  

 Improvement of hair appearance  

 Enhancement of shine  

 Facilitation of hair manageability  

These shampoos generally contain synthetic surfactants and conditioning agents but may also incorporate herbal 

extracts for additional benefits. 

4.2 Conditioning Shampoos 

Conditioning shampoos combine cleansing agents with conditioning substances that improve hair softness, 

smoothness, and manageability. 

Benefits include: 

 Reduced friction  

 Decreased static electricity  

 Improved combability  

 Enhanced hair shine  

Botanical ingredients such as aloe vera and hibiscus are frequently incorporated due to their moisturizing properties 

[8]. 

4.3 Anti-Dandruff Shampoos 

Dandruff is among the most common scalp disorders and is frequently associated with fungal colonization by 

Malassezia species. 

Anti-dandruff shampoos may contain: 

 Neem extract  

 Tea tree oil  

 Aloe vera  

 Zinc pyrithione  
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 Ketoconazole  

Herbal ingredients contribute antimicrobial and anti-inflammatory effects that help control dandruff symptoms [9]. 

4.4 Medicated Shampoos 

Medicated shampoos are formulated to treat specific scalp disorders such as: 

 Seborrheic dermatitis  

 Psoriasis  

 Fungal infections  

 Excessive scalp inflammation  

These products may contain herbal or pharmaceutical active ingredients depending on therapeutic objectives [10]. 

4.5 Baby Shampoos 

Baby shampoos are specially designed to minimize eye irritation and scalp sensitivity. 

Characteristics include: 

 Mild surfactants  

 Neutral pH  

 Reduced fragrance content  

 Low irritancy  

Natural ingredients are often preferred due to their perceived safety profile. 

4.6 Herbal Shampoos 

Herbal shampoos utilize plant-derived ingredients as primary active components. 

Advantages include: 

 Natural cleansing  

 Improved scalp health  

 Reduced chemical exposure  

 Additional therapeutic benefits  

The growing popularity of herbal shampoos has stimulated extensive research into formulation optimization and 

efficacy evaluation [11]. 

Table 02: Classification of Shampoos and Their Applications 

Shampoo Type Primary Purpose 

Cosmetic shampoo Routine cleansing and beautification 

Conditioning shampoo Hair smoothness and manageability 

Anti-dandruff shampoo Control of dandruff and scalp flaking 

Medicated shampoo Treatment of scalp disorders 

Baby shampoo Gentle cleansing for infants 

Herbal shampoo Natural cleansing and therapeutic benefits 

The major categories of shampoos and their applications are summarized in Table 02 [12-13]. 

 

5. HERBAL INGREDIENTS USED IN HERBAL SHAMPOO FORMULATIONS 

The effectiveness of herbal shampoos depends largely on the medicinal plants incorporated into the formulation. 

Numerous botanicals have demonstrated beneficial effects on hair growth, scalp health, dandruff control, and hair 

conditioning [14]. 

5.1 Amla (Emblica officinalis) 

Amla is among the most widely used medicinal plants in Ayurvedic hair-care preparations. 

Major Constituents 

 Ascorbic acid (Vitamin C)  

 Gallic acid  

 Ellagic acid  

 Tannins  

 Flavonoids  

Hair-Care Benefits 

Amla exhibits potent antioxidant activity and helps protect hair follicles against oxidative stress. 

Reported benefits include: 

 Promotion of hair growth  

 Prevention of premature graying  

 Reduction of hair loss  

 Improvement of hair strength  

 Enhancement of scalp health  

The high concentration of vitamin C contributes significantly to collagen synthesis and follicular support [15]. 
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5.2 Reetha (Sapindus mukorossi) 

Reetha, commonly known as soap nut, is a traditional natural cleansing agent. 

Major Constituents 

 Saponins  

 Sugars  

 Fatty acids  

 Mucilage  

The saponins present in reetha produce abundant foam and possess excellent detergent properties [16]. 

Hair-Care Benefits 

 Effective cleansing  

 Removal of excess oil  

 Reduction of scalp impurities  

 Mild antimicrobial activity  

 Improved hair texture  

Because of its natural surfactant properties, reetha is frequently used as a primary cleansing ingredient in herbal 

shampoos. 

5.3 Shikakai (Acacia concinna) 

Shikakai has been used for centuries as a natural hair cleanser and conditioner. 

Major Constituents 

 Saponins  

 Flavonoids  

 Tannins  

 Alkaloids  

Hair-Care Benefits 

 Gentle cleansing  

 Conditioning effects  

 Improved hair softness  

 Reduction of scalp irritation  

 Enhanced shine  

Unlike many synthetic detergents, shikakai cleanses hair without excessively removing natural oils [17]. 

5.4 Neem (Azadirachta indica) 

Neem possesses remarkable antimicrobial and anti-inflammatory properties. 

Major Constituents 

 Azadirachtin  

 Nimbidin  

 Nimbin  

 Quercetin  

 Limonoids  

Hair-Care Benefits 

Neem is particularly useful in managing scalp disorders. 

Benefits include: 

 Control of dandruff  

 Reduction of microbial growth  

 Relief of scalp itching  

 Anti-inflammatory effects  

 Support of healthy scalp microflora  

Neem-containing shampoos are commonly recommended for individuals suffering from dandruff and seborrheic 

conditions [18]. 

5.5 Aloe Vera (Aloe vera) 

Aloe vera is a highly valued medicinal plant in both dermatological and cosmetic applications. 

Major Constituents 

 Acemannan  

 Vitamins  

 Amino acids  

 Polysaccharides  

 Anthraquinones  
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Hair-Care Benefits 

Aloe vera contributes multiple beneficial effects: 

 Moisturization  

 Scalp hydration  

 Reduction of inflammation  

 Improved hair softness  

 Enhanced scalp healing  

Its mucilaginous gel also contributes to formulation viscosity and conditioning properties [19]. 

5.6 Hibiscus (Hibiscus rosa-sinensis) 

Hibiscus flowers and leaves are traditionally used to improve hair quality. 

Major Constituents 

 Anthocyanins  

 Flavonoids  

 Polyphenols  

 Vitamins  

Hair-Care Benefits 

 Hair strengthening  

 Improved shine  

 Reduced hair breakage  

 Enhanced conditioning  

 Promotion of hair growth  

Experimental studies suggest that hibiscus extracts may stimulate hair follicles and improve hair density [20]. 

5.7 Bhringraj (Eclipta alba) 

Bhringraj is frequently referred to in Ayurveda as the “King of Hair.” 

Major Constituents 

 Wedelolactone  

 Flavonoids  

 Alkaloids  

 Triterpenes  

Hair-Care Benefits 

 Promotion of hair growth  

 Reduction of hair fall  

 Improvement of follicular health  

 Prevention of premature graying  

Bhringraj is often incorporated into premium herbal hair-care formulations [21]. 

5.8 Fenugreek (Trigonella foenum-graecum) 

Fenugreek seeds are rich in proteins and bioactive compounds beneficial for hair health. 

Major Constituents 

 Proteins  

 Saponins  

 Flavonoids  

 Alkaloids  

Hair-Care Benefits 

 Hair nourishment  

 Reduction of hair shedding  

 Improvement of hair texture  

 Scalp conditioning  

The protein-rich composition of fenugreek helps strengthen damaged hair fibers [22]. 

 

Table 03: Major Herbal Ingredients and Their Functional Roles in Herbal Shampoos 

Herbal Ingredient Major Active Constituents Functional Role 

Amla Vitamin C, tannins Hair growth promotion 

Reetha Saponins Natural cleansing 

Shikakai Saponins, flavonoids Cleansing and conditioning 

Neem Azadirachtin, nimbidin Anti-dandruff activity 

Aloe vera Polysaccharides Moisturization 

Hibiscus Anthocyanins Hair strengthening 
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Bhringraj Wedelolactone Hair growth support 

Fenugreek Proteins, saponins Hair nourishment 

The major herbal ingredients commonly used in herbal shampoos and their functional roles are summarized in Table 

03 [23]. 

 

6. PHYTOCHEMICAL CONSTITUENTS AND MECHANISMS OF ACTION 

The therapeutic effectiveness of herbal shampoos is primarily attributed to the diverse phytochemical constituents 

present in medicinal plants. These bioactive compounds contribute cleansing, antioxidant, antimicrobial, anti-

inflammatory, conditioning, and hair-growth-promoting activities. 

The major phytochemical classes include: 

 Saponins  

 Flavonoids  

 Tannins  

 Alkaloids  

 Terpenoids  

 Phenolic compounds  

 Vitamins  

 Polysaccharides  

The effectiveness of herbal shampoos depends on the presence of diverse phytochemicals that exert multiple 

beneficial effects on hair and scalp physiology. These compounds function through complementary mechanisms, 

resulting in improved cleansing, conditioning, scalp protection, and hair growth promotion [24]. 

These compounds act through multiple biological pathways to maintain scalp health and improve hair quality. 

6.1 Saponins 

Saponins are natural glycosides widely distributed in plants such as reetha (Sapindus mukorossi) and shikakai (Acacia 

concinna). They possess detergent-like properties due to their amphiphilic structure containing both hydrophilic and 

hydrophobic regions [25]. 

Functions of Saponins 

 Natural cleansing action  

 Foam production  

 Removal of dirt and excess oil  

 Reduction of microbial load  

 Mild conditioning effect  

Because of these properties, saponin-rich plants are frequently used as substitutes for synthetic surfactants in herbal 

shampoos [26]. 

6.2 Flavonoids 

Flavonoids are polyphenolic compounds present in amla, hibiscus, neem, aloe vera, and numerous other medicinal 

plants. 

Biological Activities 

 Antioxidant activity  

 Anti-inflammatory effects  

 UV protection  

 Free radical scavenging  

 Improvement of scalp circulation  

Oxidative stress is a major contributor to hair follicle damage and premature aging. Flavonoids neutralize reactive 

oxygen species and help maintain follicular health [27]. 

6.3 Tannins 

Tannins are naturally occurring polyphenols abundant in amla and shikakai. 

Functions 

 Astringent activity  

 Protection of hair proteins  

 Strengthening of hair fibers  

 Antimicrobial effects  

 Improved scalp health  

The protein-binding properties of tannins contribute to increased hair strength and reduced breakage. 

6.4 Alkaloids 

Alkaloids are nitrogen-containing compounds found in several medicinal plants used in hair-care formulations. 

Benefits 

 Stimulation of scalp microcirculation  
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 Anti-inflammatory activity  

 Hair follicle nourishment  

 Antimicrobial effects  

These activities contribute to healthier scalp conditions and improved hair growth [28]. 

6.5 Phenolic Compounds 

Phenolic compounds are important antioxidants found in neem, amla, hibiscus, and aloe vera. 

Roles 

 Prevention of oxidative damage  

 Protection against environmental pollutants  

 Reduction of inflammatory responses  

 Preservation of scalp health  

Their antioxidant properties help prevent follicular degeneration and support healthy hair growth cycles. 

6.6 Polysaccharides 

Polysaccharides, particularly those present in aloe vera gel, contribute significantly to the conditioning and moisturizing 

effects of herbal shampoos. 

Functions 

 Moisture retention  

 Film formation  

 Improved hair smoothness  

 Scalp hydration  

 Protection against dryness  

These compounds improve hair manageability and reduce frizz [29]. 

 

7. FORMULATION DEVELOPMENT OF HERBAL SHAMPOOS 

The formulation of herbal shampoos involves combining herbal extracts with suitable excipients to produce a stable, 

effective, and aesthetically acceptable product. 

An ideal herbal shampoo should: 

 Effectively cleanse hair  

 Produce adequate foam  

 Be easy to rinse  

 Improve hair texture  

 Maintain scalp health  

 Possess acceptable fragrance and appearance  

 Remain stable during storage [30]  

7.1 Selection of Herbal Ingredients 

The selection of herbs depends upon the intended therapeutic objectives. 

Examples include: 

Therapeutic Purpose Herbal Ingredient 

Hair growth Amla, Bhringraj 

Anti-dandruff Neem 

Conditioning Aloe vera, Hibiscus 

Cleansing Reetha, Shikakai 

Hair nourishment Fenugreek 

The synergistic combination of multiple herbs often enhances formulation efficacy [31]. 

7.2 Surfactants 

Surfactants are essential components responsible for cleansing action. 

Natural Surfactants 

 Reetha extract  

 Shikakai extract  

 Yucca extract  

 Quillaja extract  

Synthetic Surfactants 

 Sodium lauryl sulfate (SLS)  

 Sodium laureth sulfate (SLES)  

 Cocamidopropyl betaine  

Modern herbal shampoos often combine natural and mild synthetic surfactants to achieve optimal cleansing and 

foaming characteristics. 
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7.3 Conditioning Agents 

Conditioning agents improve hair softness and manageability. 

Common examples include: 

 Aloe vera gel  

 Guar gum  

 Hydrolyzed proteins  

 Panthenol  

 Natural oils  

Conditioners reduce friction between hair fibers and improve combability. 

7.4 Thickening Agents 

Thickeners provide appropriate viscosity and product consistency. 

Commonly used thickening agents include: 

 Xanthan gum  

 Carbopol  

 Hydroxypropyl methylcellulose  

 Guar gum  

These agents contribute to product stability and consumer acceptability [32]. 

7.5 Preservatives 

Preservatives protect herbal shampoos from microbial contamination. 

Examples include: 

 Sodium benzoate  

 Potassium sorbate  

 Phenoxyethanol  

Because herbal extracts may support microbial growth, preservation is critical for product safety [57]. 

7.6 Fragrances and Colorants 

Natural fragrances improve consumer acceptance. 

Common sources include: 

 Lavender oil  

 Rose oil  

 Lemon oil  

 Jasmine oil  

Natural colorants may also be incorporated to enhance product appeal [33]. 

 

8. MANUFACTURING PROCESS OF HERBAL SHAMPOOS 

The manufacturing process influences product quality, stability, and efficacy. 

Step 1: Collection and Authentication of Plant Materials 

Medicinal plants are collected, authenticated, and evaluated for quality. 

Important considerations include: 

 Botanical identity  

 Purity  

 Moisture content  

 Absence of contaminants  

Step 2: Drying and Pulverization 

Plant materials are washed, dried, and converted into coarse powder. 

Proper drying prevents microbial contamination and degradation of phytochemicals [34]. 

Step 3: Extraction 

Extraction methods include: 

 Maceration  

 Infusion  

 Decoction  

 Soxhlet extraction  

 Ultrasonic extraction  

The choice of extraction method significantly influences phytochemical yield [35]. 

Step 4: Filtration 

Extracts are filtered to remove insoluble materials and obtain clear solutions suitable for formulation. 

Step 5: Formulation of Shampoo Base 

Surfactants, conditioning agents, preservatives, and other excipients are blended to prepare the shampoo base. 

Step 6: Incorporation of Herbal Extracts 
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Standardized herbal extracts are incorporated into the shampoo base under controlled mixing conditions. 

Step 7: pH Adjustment 

The pH is adjusted to approximately 5.5–7.0 to ensure compatibility with scalp physiology [36]. 

 

Step 8: Quality Control Testing 

The finished formulation undergoes evaluation to ensure compliance with predetermined quality standards [37]. 

9. Evaluation Parameters of Herbal Shampoos 

Comprehensive evaluation is essential to determine product quality, safety, stability, and performance. 

9.1 Visual Inspection 

Parameters assessed include: 

 Color  

 Appearance  

 Clarity  

 Homogeneity  

 Odor  

Visual examination provides preliminary information regarding formulation quality [38]. 

9.2 pH Determination 

The pH of herbal shampoos should generally range between 5.5 and 7.0. 

Appropriate pH contributes to: 

 Scalp compatibility  

 Hair cuticle protection  

 Reduced irritation  

 Improved hair appearance [39]  

9.3 Viscosity Measurement 

Viscosity influences: 

 Product handling  

 Dispensing characteristics  

 Consumer acceptance  

An ideal shampoo should exhibit adequate viscosity without being excessively thick. 

9.4 Foam Volume and Foam Stability 

Consumers often associate foam production with cleansing efficiency. 

Foam characteristics are evaluated by measuring: 

 Initial foam volume  

 Foam stability over time  

 Foam persistence  

Although foam itself does not determine cleansing efficiency, it significantly influences consumer perception [40]. 

9.5 Surface Tension 

Good shampoos reduce the surface tension of water, facilitating wetting and removal of dirt and oils. 

Surface tension measurements provide important information regarding cleansing performance [71]. 

9.6 Wetting Time 

Wetting ability reflects the speed with which the shampoo solution penetrates hair fibers. 

Lower wetting time generally indicates superior cleansing potential. 

9.7 Dirt Dispersion Test 

This test evaluates the shampoo's ability to suspend and remove particulate matter. 

Effective dirt dispersion prevents redeposition of contaminants on hair fibers. 

9.8 Solid Content 

Solid content influences: 

 Product consistency  

 Ease of application  

 Consumer satisfaction  

Excessively high or low solid content may negatively affect product performance [41]. 

9.9 Stability Studies  

Stability testing is conducted under various environmental conditions to evaluate: 

 Physical stability  

 Chemical stability  

 Microbial stability  

 Shelf-life prediction  

Accelerated stability studies are commonly performed according to cosmetic quality guidelines [42]. 



Pragada VR, Bull. Adv. Drug Deliv. Ther, Vol.1, Iss.1, January-June, 2026: 17-31 

Bulletin of Advanced Drug Delivery and Therapeutics                                                                                                        [27] 
 

10. ADVANTAGES AND LIMITATIONS OF HERBAL SHAMPOOS 

Advantages 

 Natural origin  

 Biodegradable ingredients  

 Reduced chemical exposure  

 Multifunctional therapeutic benefits  

 Better consumer acceptance  

 Improved scalp compatibility  

 Lower environmental impact [43]  

Limitations 

 Variability in phytochemical composition  

 Limited standardization  

 Potential microbial contamination  

 Shorter shelf life  

 Regulatory challenges  

 Higher manufacturing costs [44]  

The advantages and limitations discussed above highlight the importance of robust quality control and scientific 

validation of herbal formulations. 

 

11. COMMERCIAL HERBAL SHAMPOO PRODUCTS 

The global demand for herbal cosmetics has increased substantially over the last two decades, resulting in the 

commercialization of numerous herbal shampoo formulations. Manufacturers have incorporated traditional medicinal 

plants with modern cosmetic technologies to develop products that address hair cleansing, conditioning, dandruff 

control, and hair growth promotion [45]. 

Several commercially available herbal shampoos contain combinations of amla, reetha, shikakai, aloe vera, neem, 

hibiscus, bhringraj, and fenugreek extracts. These formulations are marketed as safer alternatives to synthetic 

shampoos because they minimize exposure to harsh detergents and artificial additives [46]. 

Common claims associated with commercial herbal shampoos include: 

 Promotion of hair growth  

 Reduction of hair fall  

 Control of dandruff  

 Prevention of premature graying  

 Improvement of hair shine  

 Scalp nourishment  

 Reduction of split ends  

The effectiveness of such products largely depends on the concentration and quality of herbal extracts, formulation 

design, and manufacturing standards [47]. 

Modern herbal shampoo products increasingly incorporate scientifically standardized plant extracts to ensure batch-

to-batch consistency and improved therapeutic performance [49]. 

12. REGULATORY AND QUALITY CONTROL ASPECTS 

The rapid expansion of the herbal cosmetics industry has emphasized the need for robust quality control and 

regulatory oversight. 

Unlike conventional pharmaceuticals, herbal cosmetic products often face challenges related to: 

 Variability of raw materials  

 Inconsistent phytochemical composition  

 Contamination risks  

 Limited standardization  

 Diverse regulatory frameworks  

These factors may influence product quality, efficacy, and consumer safety. 

12.1 Raw Material Standardization 

Raw material quality significantly influences the effectiveness of herbal shampoo formulations. 

Important quality parameters include: 

 Botanical authentication  

 Organoleptic characteristics  

 Moisture content  

 Foreign matter content  

 Ash values  

 Extractive values  
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 Microbial quality  

Standardization helps ensure consistency and reproducibility of herbal products [49]. 

12.2 Phytochemical Standardization 

The therapeutic efficacy of herbal shampoos depends on the concentration of active phytoconstituents. 

Common phytochemical markers include: 

Plant Marker Compound 

Amla Gallic acid 

Neem Azadirachtin 

Aloe vera Acemannan 

Hibiscus Anthocyanins 

Bhringraj Wedelolactone 

Fenugreek Diosgenin 

Quantification of marker compounds enhances product reliability and scientific credibility. 

12.3 Microbial Quality Assessment 

Herbal extracts may support microbial growth if improperly processed or preserved. 

Microbiological testing generally includes: 

 Total aerobic microbial count  

 Total fungal count  

 Detection of pathogenic microorganisms  

 Preservative efficacy testing  

Such evaluations are essential for consumer safety. 

12.4 Stability Assessment 

Quality control programs typically include stability studies conducted under accelerated and long-term storage 

conditions. 

Parameters monitored include: 

 Appearance  

 Color  

 Odor  

 pH  

 Viscosity  

 Foam stability  

 Microbial contamination  

These studies help establish product shelf life and storage recommendations [50-52]. 

12.5 Regulatory Guidelines 

Various regulatory agencies provide guidance regarding cosmetic and herbal product manufacturing. 

Important organizations include: 

 World Health Organization  

 United States Food and Drug Administration  

 European Medicines Agency  

 Bureau of Indian Standards  

These organizations emphasize: 

 Product safety  

 Good manufacturing practices  

 Quality assurance  

 Consumer protection  

 Labeling compliance  

 

13. FUTURE PERSPECTIVES 

The future of herbal shampoo research is expected to focus on improving efficacy, stability, safety, and scientific 

validation. 

Several emerging trends are likely to influence the development of next-generation herbal shampoos [53]. 

13.1 Advanced Extraction Technologies 

Conventional extraction methods may result in loss of thermolabile phytochemicals. 

Modern techniques include: 

 Ultrasound-assisted extraction  

 Microwave-assisted extraction  

 Supercritical fluid extraction  

 Enzyme-assisted extraction  
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These methods improve extraction efficiency and preserve bioactive compounds [54]. 

13.2 Nanotechnology-Based Herbal Shampoos 

Nanotechnology has emerged as a promising approach for improving delivery of phytoconstituents. 

Potential advantages include: 

 Improved bioavailability  

 Enhanced scalp penetration  

 Controlled release  

 Increased stability  

 Better therapeutic outcomes  

Nanoemulsions and nanocarriers may significantly enhance the performance of herbal hair-care products [55]. 

13.3 Green Cosmetics 

Consumer demand for environmentally sustainable products continues to increase. 

Future herbal shampoos are expected to emphasize: 

 Biodegradable ingredients  

 Sustainable sourcing  

 Eco-friendly packaging  

 Reduced environmental impact  

Green cosmetic technologies align with global sustainability objectives [56]. 

13.4 Personalized Hair Care 

Advances in biotechnology and cosmetic science may enable personalized herbal shampoo formulations tailored to: 

 Hair type  

 Scalp condition  

 Genetic factors  

 Environmental exposure  

Personalized products may improve treatment outcomes and consumer satisfaction [57]. 

13.5 Evidence-Based Cosmeceuticals 

Although traditional knowledge provides valuable insights, scientific validation remains essential. 

Future research should focus on: 

 Controlled clinical trials  

 Mechanistic investigations  

 Standardized formulations  

 Safety assessments  

 Long-term efficacy studies  

Such evidence will strengthen the credibility of herbal shampoo products within modern cosmetic science [58-59]. 

 

14. CONCLUSION 

Herbal shampoos have emerged as an important category of cosmetic and cosmeceutical products due to increasing 

consumer preference for natural, safe, and environmentally friendly personal care solutions. Unlike conventional 

shampoos that rely predominantly on synthetic ingredients, herbal shampoos utilize medicinal plants possessing 

cleansing, conditioning, antioxidant, antimicrobial, anti-inflammatory, and hair-growth-promoting properties. 

This review highlights the significant role of medicinal plants such as Emblica officinalis (amla), Sapindus mukorossi 

(reetha), Acacia concinna (shikakai), Azadirachta indica (neem), Aloe vera, Hibiscus rosa-sinensis, Eclipta alba (bhringraj), and 

Trigonella foenum-graecum (fenugreek) in herbal shampoo formulations. Their phytochemical constituents, including 

saponins, flavonoids, tannins, alkaloids, terpenoids, polysaccharides, and phenolic compounds, contribute substantially 

to hair and scalp health. Successful formulation of herbal shampoos requires careful selection of herbal extracts and 

excipients to achieve desirable physicochemical properties, cleansing efficiency, conditioning performance, stability, and 

consumer acceptability. Evaluation parameters such as pH, viscosity, foam volume, foam stability, surface tension, 

wetting time, dirt dispersion, and stability testing are essential for ensuring product quality and efficacy. 

Despite their numerous advantages, herbal shampoos continue to face challenges related to phytochemical variability, 

standardization, quality control, and regulatory harmonization. Future advancements in extraction technologies, 

phytochemical standardization, nanotechnology-based delivery systems, and evidence-based cosmeceutical research 

are expected to enhance the scientific foundation and therapeutic value of herbal shampoo formulations. 

Overall, herbal shampoos represent a promising and sustainable approach to modern hair care, combining traditional 

botanical knowledge with contemporary formulation science to provide multifunctional benefits for maintaining healthy 

hair and scalp. 
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