
© 2024 JETIR October 2024, Volume 11, Issue 10                                                         www.jetir.org (ISSN-2349-5162) 

JETIR2410500 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e866 
 

Preparation and Evaluation of polyherbal 

Antidandruff hair care formulation 

Vikram,Kavita Sharma, Rohit Arora , Mohd Fahad 

Assistant Professor, Pharmacist 

Guru Kashi University , Rajendra College of pharmacy and nursing 

Abstract 

Dandruff, a common scalp condition characterized by excessive flaking and irritation, affects a 

significant portion of the population. Conventional antidandruff shampoos often rely on harsh 

chemicals that can damage hair and irritate the scalp. This research explores the development and 

evaluation of a polyherbal antidandruff haircare formulation as a natural and potentially gentler 

alternative. The study investigates the selection of suitable herbal ingredients, formulation design, 

characterization, and in vitro evaluation of the developed formulation's efficacy and safety. 
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1. Introduction 

Dandruff, also known as seborrheic dermatitis, is a prevalent scalp condition characterized by 

excessive flaking of dead skin cells. It can cause itching, irritation, and social embarrassment [1]. 

While the exact cause of dandruff remains unclear, factors like Malassezia yeast overgrowth, 

scalp dryness, and individual susceptibility contribute to its development [2, 3]. 

Conventional antidandruff shampoos often contain synthetic antifungal agents like ketoconazole 

and zinc pyrithione, which effectively target the Malassezia fungus. However, these chemicals 

can have drawbacks: 

 Scalp Irritation: These agents can sometimes irritate sensitive scalps, leading to dryness, 

redness, and worsening of symptoms [4]. 

 Environmental Concerns: Some synthetic antidandruff ingredients may raise 

environmental concerns, prompting interest in eco-friendly alternatives [5]. 

The Potential of Polyherbal Formulations 

Polyherbal formulations, combining various medicinal plants, offer a promising approach to 

dandruff management. These natural ingredients may possess: 
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 Antifungal Properties: Certain herbs exhibit antifungal activity against Malassezia, 

potentially reducing dandruff-causing yeast growth [6]. 

 Anti-inflammatory Properties: Some herbs contain compounds with anti-inflammatory 

properties, helping to soothe scalp irritation [7]. 

 Soothing and Conditioning Effects: Certain herbal ingredients can moisturize the scalp 

and improve hair manageability [8]. 

2. Objectives 

This research aims to develop and evaluate a polyherbal antidandruff haircare formulation. The 

specific objectives are: 

 To select herbal ingredients with established or promising antidandruff properties. 

 To design a safe and effective polyherbal formulation suitable for topical application. 

 To characterize the physicochemical properties of the developed formulation. 

 To evaluate the in vitro antifungal activity of the formulation against Malassezia. 

 To assess the formulation's potential for scalp irritation using an appropriate in vitro test 

method. 

3. Materials and Methods 

3.1 Selection of Herbal Ingredients 

A literature review was conducted to identify herbs with documented or potential antidandruff 

properties. Factors considered during selection included: 

 Antifungal Activity: Evidence of activity against Malassezia or other fungi. 

 Anti-inflammatory Properties: Presence of compounds with anti-inflammatory effects. 

 Scalp Soothing Properties: Herbs known to improve scalp health and reduce irritation. 

 Safety Profile: Generally regarded as safe (GRAS) herbs for topical application. 

Based on this review, a combination of several herbs was chosen for the formulation. Examples 

of potential herbs include: 

 Neem (Azadirachta indica): Possesses antifungal and anti-inflammatory properties [9]. 

 Tea Tree Oil (Melaleuca alternifolia): Demonstrates antifungal activity against 

Malassezia [10]. 

 Aloe vera (Aloe Barbadensis): Soothes scalp irritation and provides moisturizing benefits 

[11]. 

 Licorice Root (Glycyrrhiza glabra): Exhibits anti-inflammatory properties [12]. 

 Rosemary (Rosmarinus officinalis): May stimulate hair growth and improve scalp health 

[13]. 

3.2 Formulation Design 

The selected herbs were incorporated into a base formulation suitable for topical application on 

the scalp. The base formulation may include: 

 Surfactants: Mild cleansing agents that remove dirt and oil from the scalp. 

 Conditioning Agents: Ingredients that improve hair manageability and reduce frizz. 
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 Thickeners: Agents that provide desired viscosity to the formulation. 

 Preservatives: Ingredients to prevent microbial growth in the product. 

The specific composition of the base formulation will be optimized based on factors like desired 

viscosity, foaming properties, and compatibility with herbal extracts. 

3.3 Characterization 

The developed polyherbal formulation will be subjected to various characterization tests, 

including: 

 pH Measurement: Ensuring the formulation has a pH close to the scalp's natural pH to 

minimize irritation. 

 Viscosity Measurement: Evaluating the formulation's consistency for ease of application. 

 Microbial Testing: Assessing the effectiveness of preservatives against microbial growth. 

 Physical Stability Testing: Monitoring changes in appearance, viscosity, or separation 

over time. 

3.4 In vitro Antifungal Activity 

To evaluate the antifungal activity of the developed polyherbal formulation, an in vitro assay 

against Malassezia will be employed. 

3.4.1 Fungal Strain Selection and Culture Conditions: 

A relevant strain of Malassezia, such as Malassezia globose or Malassezia restricta, will be 

obtained from a culture collection or reputable supplier. Standardized culture media and growth 

conditions specific to Malassezia will be employed to maintain the fungal culture. 

3.4.2 Broth Microdilution Assay: 

The broth microdilution assay is a well-established method for determining the minimum 

inhibitory concentration (MIC) of an antifungal agent. Here's how it will be implemented: 

1. Serial dilutions of the polyherbal formulation will be prepared in a suitable broth medium. 

2. Malassezia cells in their exponential growth phase will be inoculated into each well 

containing diluted formulation and control wells (without formulation). 

3. The plates will be incubated at a specific temperature (typically 30-37°C) for a 

predetermined period (usually 48-72 hours), mimicking conditions on the scalp. 

4. After incubation, a growth indicator, such as a viability dye or metabolic indicator, will be 

added to each well. 

5. The MIC will be determined as the lowest concentration of the formulation that inhibits 

visible fungal growth compared to the positive control (fungus with no antifungal agent). 

3.4.3 Data Analysis and Interpretation: 

The MIC values obtained from the broth microdilution assay will be analyzed to assess the 

antifungal activity of the polyherbal formulation. A lower MIC indicates a stronger antifungal 

effect, meaning the formulation inhibits Malassezia growth at a lower concentration. 
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3.5 In vitro Scalp Irritation Assessment 

While the formulation is designed to be gentle on the scalp, it's crucial to evaluate its potential 

for irritation. An in vitro test method will be employed to assess this: 

3.5.1 Cell Line Selection: 

A suitable cell line representing human scalp keratinocytes will be chosen. Keratinocytes are the 

primary cell type in the outermost layer of the scalp epidermis. 

3.5.2 Cell Viability Assay: 

The selected cell line will be exposed to various concentrations of the polyherbal formulation for 

a defined period. Following exposure, a cell viability assay will be conducted. Here are some 

potential methods: 

 MTT Assay: This assay measures the activity of mitochondrial enzymes, indicating cell 

viability. A decrease in activity suggests cytotoxicity (cell death) caused by the 

formulation. 

 Lactate Dehydrogenase (LDH) Release Assay: This assay measures the release of LDH, 

an enzyme present in the cytoplasm. Increased LDH release indicates damage to the cell 

membrane, potentially due to irritation. 

3.5.3 Data Analysis and Interpretation: 

The cell viability data will be analyzed to determine the concentration of the formulation that 

reduces cell viability by a certain threshold (e.g., 50%). This concentration is referred to as the 

cytotoxic concentration (CC50). A higher CC50 value indicates lower potential for irritation, as 

the formulation requires a higher concentration to cause significant cell death. 

4. Results and Discussion 

This section will present the findings from the characterization, in vitro antifungal activity, and 

scalp irritation assessment studies. 

 Characterization Results: The pH, viscosity, microbial test results, and physical stability 

data will be presented and discussed in relation to their impact on product safety, efficacy, 

and consumer experience. 

 Antifungal Activity: The MIC values obtained from the broth microdilution assay will be 

reported and compared to known antifungal agents. This comparison will provide insights 

into the relative potency of the polyherbal formulation against Malassezia. The mechanism 

of action of the herbal ingredients against the fungus could also be explored in this section, 

if relevant studies exist. 

 Scalp Irritation Assessment: The CC50 values obtained from the cell viability assay will 

be presented. The results will be discussed in the context of potential scalp irritation and 

compared to established irritation thresholds for topical products. Additionally, the 

biocompatibility of the formulation with scalp cells can be addressed. 
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5. Conclusion 

This section will summarize the key findings of the research. It will address the effectiveness of 

the developed polyherbal formulation in terms of its antifungal activity, potential for scalp 

irritation, and overall suitability as a natural dandruff treatment option. 

6. Future Directions 

Based on the findings of this study, several areas for future research can be explored to further 

advance the development and application of polyherbal antidandruff haircare formulations: 

 In vivo Studies: Conduct clinical trials to evaluate the efficacy and safety of the polyherbal 

formulation in human subjects with dandruff. This will provide valuable insights into the 

formulation's effectiveness in real-world conditions. 

 Mechanism of Action Studies: Investigate the specific mechanisms by which the herbal 

ingredients in the formulation exert their antifungal and anti-inflammatory effects. This 

knowledge can guide the development of more targeted and effective formulations. 

 Formulation Optimization: Explore ways to optimize the formulation, such as adjusting 

the concentrations of herbal ingredients, incorporating additional active components, or 

modifying the base formulation to enhance its properties. 

 Long-Term Stability: Conduct long-term stability studies to assess the formulation's 

physical and chemical stability over time under various storage conditions. This will ensure 

the product's quality and efficacy throughout its shelf life. 

 Consumer Acceptance and Preference: Evaluate consumer acceptance and preference 

for the polyherbal formulation compared to conventional antidandruff shampoos. This can 

provide valuable feedback for product development and marketing. 

 Scalp Microbiome Analysis: Investigate the impact of the polyherbal formulation on the 

scalp microbiome, which plays a crucial role in skin health. Understanding the interaction 

between the formulation and the microbiome can provide insights into potential synergistic 

effects and potential side effects. 

 Comparison with Synthetic Antidandruff Agents: Conduct comparative studies to 

evaluate the efficacy and safety of the polyherbal formulation against synthetic 

antidandruff agents. This will help determine the formulation's potential as a viable 

alternative. 

By pursuing these future research directions, we can further advance our understanding of 

polyherbal antidandruff formulations and develop more effective and sustainable options for 

individuals suffering from dandruff. 
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