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INTRODUCTION 

Hair care is an essential part of personal grooming, and conditioners play a vital role in maintaining the health, 

appearance, and manageability of hair. Unlike shampoos, which primarily cleanse the scalp and hair, 

conditioners are designed to restore moisture, reduce friction, and improve the overall texture of hair fibers. 

Frequent exposure to environmental pollutants, heat styling, chemical treatments, and harsh shampoos can 

damage the hair cuticle, leading to dryness, frizz, breakage, and loss of shine. Therefore, the development of 

effective and mild conditioning formulations has become increasingly important in modern cosmetic science. 

The combination of Aloe vera gel and Pro-Vitamin B5 offers a synergistic effect in hair conditioning 

formulations. While Aloe vera provides deep hydration and scalp nourishment, Panthenol strengthens the hair 

and improves its structural integrity. Together, they help in restoring damaged hair, enhancing softness, and 

improving overall hair quality without causing irritation or buildup. 

The formulation of a nourishing hair conditioner using these ingredients involves careful selection of excipients 

such as emulsifiers, humectants, and stabilizers to ensure product stability, consistency, and effectiveness. The 

final product should possess desirable characteristics such as appropriate pH, smooth texture, good spread 

ability . 
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 Fig1.1- Aloe vera conditioner  

Importance of Hair Care 

Hair care is an essential part of personal hygiene, health, and overall appearance. Proper care of hair not only 

enhances beauty but also prevents various scalp and hair-related problems. Its importance can be understood in 

the following points: 

 

FIG: IMPORTANCE OF HAIR CARE 
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 1.Maintains Scalp Health 

 Maintaining scalp health refers to the proper care and balance of the scalp to ensure a clean, nourished, and 

irritation-free environment that supports healthy hair growth. It involves regular cleansing to remove excess oil, 

dirt, and product buildup while preserving natural moisture. A healthy scalp has balanced sebum production, 

good blood circulation, and is free from conditions like dandruff, itching, or inflammation. Proper hydration, 

use of suitable hair care products, a balanced diet, and protection from environmental damage also contribute to 

scalp health. Overall, maintaining scalp health is essential for strong, shiny, and resilient hair growth. 

2. Promotes Healthy Hair Growth  

 Promoting healthy hair growth refers to supporting the natural process by which hair follicles produce strong 

and healthy hair strands. It involves maintaining a clean and nourished scalp, ensuring proper blood circulation, 

and providing essential nutrients required for hair development. Factors such as a balanced diet rich in proteins, 

vitamins, and minerals, along with regular scalp care, play a vital role in stimulating hair growth. Avoiding 

excessive heat, chemicals, and stress also helps prevent hair damage and breakage. Overall, promoting healthy 

hair growth ensures thicker, stronger, and healthier hair over time. 

3. Prevents Hair Damage  

Preventing hair damage refers to protecting hair from factors that weaken its structure, cause breakage, dryness, 

and split ends. It involves adopting proper hair care practices such as gentle washing, using mild shampoos, and 

conditioning regularly to maintain moisture balance. Limiting the use of heat styling tools, harsh chemicals, and 

tight hairstyles helps reduce physical and chemical stress on hair. Regular oiling and trimming of split ends also 

support hair health. Additionally, protecting hair from environmental damage like sun exposure and pollution is 

important. Overall, preventing hair damage ensures stronger, smoother, and healthier-looking hair. 

4. Ensures Hygiene and Cleanliness 

Ensuring hygiene and cleanliness refers to maintaining a clean and healthy condition of the scalp and hair by 

removing dirt, sweat, excess oil, and product buildup. It involves regular washing with suitable shampoo, 

proper rinsing, and keeping hair tools like combs and brushes clean. Good hygiene prevents the growth of 

microbes that can cause dandruff, itching, and infections. It also helps maintain a fresh appearance and reduces 

unpleasant odor. Using clean towels, avoiding sharing personal hair items, and maintaining overall personal 

hygiene are essential practices. Overall, ensuring hygiene and cleanliness supports a healthy scalp and improves 

hair quality. 

5. Enhances Appearance and Personality 

Enhancing appearance and personality refers to improving one’s overall look and self-presentation through 

proper grooming and personal care. Healthy, clean, and well-maintained hair plays an important role in 

boosting confidence and creating a positive impression. Good hair care practices, along with suitable hairstyles, 

can complement facial features and reflect an individual’s style. Maintaining hygiene, neatness, and a well-

groomed appearance contributes to a more polished and attractive personality. Additionally, confidence gained 

from a good appearance positively influences behavior and communication. Overall, enhancing appearance and 

personality helps an individual feel more confident, presentable, and self-assured in daily life 
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6. Reflects Overall Health 

Reflecting overall health refers to how the condition of hair and scalp indicates a person’s general physical 

well-being. Healthy hair is typically strong, shiny, and smooth, which suggests proper nutrition, good 

hydration, and balanced body functions. On the other hand, issues like excessive hair fall, dryness, dullness, or 

scalp problems may signal nutritional deficiencies, stress, or underlying health conditions. Factors such as a 

balanced diet, adequate sleep, and  

Hair Conditioner 

A hair conditioner is a hair care product applied after shampooing to improve the texture, appearance, and 

manageability of hair. It works by moisturizing, smoothing, and protecting the hair shaft. 

 

FIG: HAIR CONDITIONER 

Purpose of Hair Conditioner 

The purpose of a hair conditioner is to improve the texture, softness, and manageability of hair after cleansing. 

It helps restore moisture lost during shampooing and forms a protective layer over the hair shaft, reducing 

dryness and frizz. Conditioners smooth the hair cuticle, making hair easier to detangle and style. They also help 

reduce breakage, split ends, and damage caused by environmental factors or heat styling. Regular use of 

conditioner enhances shine and strength.  

How Hair Conditioner Works 
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Hair conditioner works by coating the hair shaft with moisturizing and smoothing agents that help repair and 

protect the outer layer of hair, known as the cuticle. After shampooing, the cuticle becomes slightly raised, and 

conditioner helps to flatten it, making hair smoother and shinier. Ingredients like silicones, oils, and proteins 

reduce friction, prevent tangling, and improve manageability. Conditioners also restore lost moisture and 

provide hydration to dry and damaged hair. By forming a protective barrier, they reduce damage from heat and 

environmental factors. Overall, conditioners help keep hair soft, smooth, and healthy. 

Types of Hair Conditioners 

1. Rinse-out Conditioner 

Rinse-out conditioner is a type of hair conditioner that is applied to the hair after shampooing and then washed 

off with water after a short period. It works by providing temporary moisture, smoothing the hair cuticle, and 

improving softness and manageability. This type of conditioner helps in detangling hair, reducing frizz, and 

preventing breakage. It is usually applied to the mid-lengths and ends of the hair and left for a few minutes 

before rinsing. Suitable for regular use, rinse-out conditioners help maintain healthy, smooth, and shiny hair 

without leaving heavy residue on the scalp. 

2. Leave-in Conditioner 

Leave-in conditioner is a type of hair care product that is applied to damp or dry hair and not rinsed out. It 

provides continuous moisture, protection, and nourishment throughout the day. This conditioner helps in 

reducing frizz, detangling hair, and improving manageability. It also forms a protective layer over the hair shaft, 

shielding it from heat, pollution, and environmental damage. Leave-in conditioners are usually lightweight and 

suitable for all hair types, especially dry or damaged hair. Overall, they help keep hair soft, smooth, hydrated, 

and easier to style for a longer period. 

3. Deep Conditioner (Hair Mask) 

Deep conditioner is an intensive hair treatment designed to provide deep nourishment, hydration, and repair to 

dry or damaged hair. It contains rich ingredients such as oils, proteins, and moisturizing agents that penetrate 

deeper into the hair shaft compared to regular conditioners. This helps restore strength, improve elasticity, and 

reduce breakage and split ends. Deep conditioners are usually applied after shampooing and left on the hair for 

a longer time before rinsing. Regular use enhances softness, smoothness, and shine. Overall, deep conditioning 

helps repair damage and   maintain healthy, strong, and well-moisturized hair. 

Role of Aloe Vera  

Aloe vera is a widely used medicinal plant known for its soothing, healing, and moisturizing properties. It has 

been used for centuries in traditional medicine as well as in modern cosmetic and pharmaceutical products. The 

role of aloe vera is significant in skin care, hair care, and overall health. 

One of the most important roles of aloe vera is in skin care. The gel extracted from its leaves contains a high 

amount of water, vitamins, enzymes, and minerals that help to keep the skin hydrated and nourished. It acts as a 

natural moisturizer without making the skin greasy, which makes it suitable for all skin types, especially oily 

and sensitive skin. Aloe vera also has anti-inflammatory and antibacterial properties that help in reducing acne, 
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redness, and irritation. It promotes wound healing by increasing collagen production and speeding up the repair 

of damaged skin. It is also commonly used to treat burns, including sunburn, because of its cooling and 

soothing effect. 

In addition to skin care, aloe vera plays a crucial role in hair care. It helps maintain a healthy scalp by reducing 

dandruff and itching. The enzymes present in aloe vera remove dead skin cells from the scalp and promote hair 

growth. It acts as a natural conditioner, making hair soft, smooth, and shiny. Aloe vera also strengthens hair 

roots, reduces hair fall, and improves overall hair texture. Its moisturizing properties help in preventing dryness 

and split ends.,Another important role of aloe vera is in medicinal and therapeutic uses. Aloe vera juice is 

sometimes consumed for its digestive benefits. It helps in improving digestion, relieving constipation, and 

maintaining gut health. It also has antioxidant properties that help protect the body from harmful free radicals. 

Aloe vera is known to support the immune system and may help in reducing inflammation in the body. 

Aloe vera is also used in the cosmetic and pharmaceutical industries. It is a key ingredient in many products 

such as creams, lotions, shampoos, conditioners, and face washes. Its natural healing and moisturizing 

properties make it ideal for formulating products for skin and hair care. In pharmaceuticals, it is used in 

ointments and gels for treating minor wounds, burns, and skin infections. Furthermore, aloe vera plays an 

important role in anti-aging care. It helps mainta 
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in skin elasticity and reduces the appearance of fine lines and inkles. The vitamins such as vitamin C and E 

present in aloe vera improve skin firmness and keep it youthful. 

FIG: ROLE OF ALOE VERA GEL 
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Role of Pro-Vitamin B5 (Panthenol)  

Pro-vitamin B5, commonly known as panthenol, is a precursor of Vitamin B5 (pantothenic acid). It is widely 

used in cosmetic, pharmaceutical, and personal care products due to its excellent moisturizing, healing, and 

protective properties. When applied to the skin or hair, panthenol is easily absorbed and converted into 

pantothenic acid, which plays a vital role in maintaining healthy skin and hair.  

 

Sr. No Parameter Aloe vera  Pro-vitamin B5 

1. Source  Natural plant extract  Synthetic or semi -synthetic vitamin 
derivative  

2. Nature  Herbal/Natural Chemical/Vitamin based compound  

3. Main  
Function  

Moisturizing and 
soothing 

Humectant and strengthening agent  

4. Role in hair 
care  

Conditions scalp , 
reduce dandruff 

Improve hair strength, elasticity, and 
shine  

5. Effect on 

scalp 

Soothes irritation and 

cools scalp 

Hydration and maintain scalp 

moisturize 

6. Penetration 

ability 

Mostly surface -level 

action 

Penetrates hair shaft and improve 

structure  

7. Healing 

property 

Strong healing and 

anti- inflammatory 

effects  

Mild healing and repair support 

8. Moisture 

retention  

Provide hydration  Retains and locks moisture 

effectively 

9. Use in 

formulation 

Used as gel or extract Used in liquid or powder form 

10. Additional 
benefits  

Anti -bacterial, Anti-
inflammatory  

Adds shine ,reduces split ends 

 

AIM AND OBJECTIVE 

The primary aim of this study is to formulate and evaluate a nourishing hair conditioner incorporating Aloe 

vera gel and Pro-Vitamin B5 (Panthenol) as key active ingredients, with the objective of improving hair 

hydration, strength, smoothness, and overall manageability. In modern cosmetic science, increasing exposure to 

environmental stressors such as pollution, ultraviolet radiation, chemical treatments, and heat styling has led to 

a significant rise in hair damage issues including dryness, brittleness, frizz, and breakage. Therefore, there is a 

growing need to develop effective hair care formulations that not only enhance the aesthetic appearance of hair 

but also contribute to its long-term health 

This study aims to design a conditioner that combines the benefits of natural and functional ingredients to 

achieve superior conditioning performance. Aloe vera gel is selected due to its well-known moisturizing, 

soothing, and scalp-conditioning properties. It contains essential nutrients such as vitamins, amino acids, 

enzymes, and polysaccharides, which help in maintaining moisture balance, reducing scalp irritation, and 
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improving hair texture. Its natural humectant property allows it to retain water, thereby preventing dryness and 

enhancing softness. 

In addition, Pro-Vitamin B5 (Panthenol) is incorporated as a key active ingredient because of its ability to 

penetrate the hair shaft and improve moisture retention. Panthenol acts as a humectant and film-forming agent, 

enhancing hair elasticity, reducing breakage, and providing a smooth and shiny appearance. The combination of 

Aloe vera gel and Panthenol is expected to produce a synergistic effect, offering both surface conditioning and 

internal strengthening of the hair. 

Another important aim of this study is to develop a stable and aesthetically acceptable formulation using 

suitable excipients such as emulsifiers, humectants, and preservatives. The conditioner is intended to be 

formulated as an oil-in-water emulsion, ensuring ease of application, good spreadability, and uniform 

distribution on hair. The formulation should possess desirable characteristics such as appropriate pH 

(compatible with scalp), optimum viscosity, pleasant odor, and physical stability over time. 

Furthermore, this study aims to evaluate the formulated conditioner for various physicochemical parameters, 

including pH, viscosity, homogeneity, and stability under different storage conditions. In addition, the 

performance of the conditioner will be assessed based on parameters such as smoothness, detangling ability, 

softness, and shine of hair after application. 

1. To formulate a nourishing hair conditioner 

The primary objective of this study is to formulate a nourishing hair conditioner using Aloe vera gel and Pro-

Vitamin B5 (Panthenol) as key ingredients. The formulation aims to combine natural and functional 

components to improve hair health and appearance. Aloe vera is selected for its moisturizing and soothing 

properties, while Panthenol is included for its ability to penetrate the hair shaft and improve hydration and 

elasticity. The goal is to develop a conditioner that enhances softness, smoothness, and manageability of hair. 

The formulation should be stable, easy to apply, and suitable for regular use. This objective focuses on creating 

an effective product that provides both surface conditioning and deep nourishment, making hair healthier, 

shinier, and less prone to damage. 

2. To select suitable excipients for formulation 

This objective focuses on selecting appropriate excipients required to develop a stable and effective 

conditioner. Excipients such as emulsifiers, thickening agents, humectants, preservatives, and fragrance agents 

play a crucial role in determining the performance and stability of the formulation. Emulsifiers help in forming 

a stable oil-in-water (O/W) emulsion, while thickening agents provide suitable consistency. Humectants like 

glycerin help in retaining moisture in the hair. Preservatives are added to prevent microbial growth and ensure 

product safety during storage. Proper selection of excipients ensures that the formulation maintains its physical 

stability, uniformity, and effectiveness over time. This objective ensures that the conditioner is not only 

functional but also safe, stable, and acceptable for consumer use. 

3. To evaluate physicochemical properties 

The objective is to evaluate the physicochemical properties of the prepared conditioner to ensure its quality and 

effectiveness. Parameters such as pH, viscosity, color, odor, homogeneity, and spreadability are assessed. The 

pH should be maintained in the range of 4.5–5.5 to match the natural pH of the scalp and hair. Viscosity 
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determines the consistency and ease of application, while homogeneity ensures uniform distribution of 

ingredients. Spreadability indicates how easily the conditioner can be applied to hair. Color and odor affect the 

aesthetic appeal of the product. Evaluating these properties helps in ensuring that the formulation meets quality 

standards and provides a pleasant user experience. 

4. To study the stability of the formulation 

This objective aims to assess the stability of the formulated conditioner under different environmental 

conditions such as temperature and storage time. Stability studies involve storing the product at room 

temperature, elevated temperature, and sometimes refrigeration conditions. The formulation is observed for any 

changes in color, odor, consistency, and phase separation. A stable formulation should maintain its physical and 

chemical properties over time without degradation. Stability testing ensures the shelf life and reliability of the 

product. This objective is essential to confirm that the conditioner remains effective and safe throughout its 

storage period. 

5. To assess conditioning performance 

The objective is to evaluate the effectiveness of the conditioner in improving hair quality. Parameters such as 

smoothness, softness, shine, and detangling ability are assessed after application. A good conditioner should 

reduce friction between hair strands, making them easier to comb and manage. It should also enhance the 

natural shine and softness of hair while reducing dryness and frizz. This evaluation helps in determining 

whether the formulation provides the desired conditioning effect. The performance study ensures that the 

product fulfills its intended purpose of improving hair texture and appearance. 

6. To study moisturizing and nourishing effects 

This objective focuses on evaluating the ability of the conditioner to hydrate and nourish the hair. Ingredients 

like Aloe vera and Panthenol play a key role in retaining moisture and improving hair health. The formulation 

should reduce dryness, brittleness, and frizz by maintaining proper hydration levels. Nourishing effects include 

strengthening the hair shaft and improving elasticity. This objective ensures that the conditioner provides long-

term benefits to hair health, making it softer, stronger, and more manageable. 

7. To evaluate the role of active ingredients 

The objective is to study the individual and combined effects of Aloe vera and Panthenol in the formulation. 

Aloe vera provides surface hydration and scalp soothing, while Panthenol penetrates the hair shaft and 

improves internal strength and elasticity. The combination is expected to produce a synergistic effect, 

enhancing overall conditioning performance. This objective helps in understanding how each ingredient 

contributes to the final product and ensures that their inclusion is scientifically justified.  

8. To ensure safety and compatibility 

This objective aims to ensure that the formulated conditioner is safe for regular use and does not cause irritation 

or adverse effects on the scalp and hair. The formulation should be non-toxic, non-irritating, and compatible 

with different hair types. Patch testing or observation is done to check for any allergic reactions. Safety 

evaluation is essential to ensure that the product is suitable for consumer use and meets cosmetic safety 

standards. 
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9. To develop a user-friendly formulation 

The objective is to create a conditioner that is easy to apply. 

10. To optimize formulation parameters 

This objective focuses on optimizing the concentration of ingredients used in the conditioner to achieve the best 

performance. Different concentrations of Aloe vera gel and Pro-Vitamin B5 (Panthenol) can be tested to 

determine the ideal balance between effectiveness and stability. Optimization involves adjusting the levels of 

emulsifiers, thickening agents, and humectants to obtain the desired viscosity, spreadability, and conditioning 

effect. The process may include preparing multiple trial batches and evaluating their properties. The best 

formulation is selected based on parameters such as stability, texture, and performance. This objective ensures 

that the final product is not only effective but also consistent and suitable for large-scale production 

11. To study rheological behavior 

This objective aims to evaluate the flow properties (rheology) of the conditioner formulation. Rheological 

studies help in understanding how the product behaves during storage, application, and spreading on hair. A 

good conditioner should exhibit suitable viscosity and flow characteristics so that it can be easily dispensed and 

applied without dripping. The formulation should ideally show pseudoplastic (shear-thinning) behavior, where 

viscosity decreases upon application of force, making it easy to spread. Rheological analysis also helps in 

predicting product stability and shelf life. Proper rheology enhances user experience and ensures uniform 

application of the conditioner on hair strands. 

12. To evaluate sensory properties 

This objective focuses on assessing the sensory attributes of the conditioner, which play a crucial role in 

consumer acceptance. Parameters such as texture, smoothness, fragrance, appearance, and after-feel are 

evaluated. The product should have a pleasant odor, smooth texture, and non-sticky feel after application. 

Sensory evaluation may involve human volunteers who provide feedback on the overall experience of using the 

product. A good conditioner should leave hair feeling soft, manageable, and refreshed. This objective ensures 

that the formulation is not only scientifically effective but also appealing and comfortable for users.  

13. To study packaging compatibility 

This objective involves evaluating the compatibility of the conditioner formulation with different packaging 

materials such as plastic containers, tubes, or bottles. The formulation should not react with the packaging 

material or cause degradation over time. Factors such as leakage, evaporation, contamination, and ease of 

dispensing are considered. Proper packaging helps in maintaining product stability, safety, and convenience 

during use. It also enhances the shelf life and marketability of the product. This objective ensures that the final 

formulation is suitable for storage, transportation, and consumer use. 

14. To evaluate overall product performance 

The final objective is to assess the overall performance of the developed conditioner by combining all 

evaluation parameters. This includes physicochemical properties, stability, conditioning effect, moisturizing 

ability, and sensory characteristics. The product is analyzed holistically to determine its effectiveness and 
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quality. The performance is compared with standard or marketed products to evaluate its competitiveness. A 

successful formulation should meet all quality criteria and provide visible improvement in hair condition. This 

objective ensures that the developed conditioner is ready for practical application and has the potential for 

commercial use. 

15. To study long-term stability 

This objective focuses on evaluating the long-term stability of the formulated conditioner over an extended 

period. The product is stored under different conditions such as room temperature, elevated temperature (e.g., 

40°C), and sometimes refrigeration. Observations are made at regular intervals to check for changes in color, 

odor, pH, viscosity, and phase separation. A stable formulation should maintain its physical and chemical 

properties throughout its shelf life. Stability studies help in predicting the product’s expiration period and 

ensure that it remains safe and effective during storage. This objective is important for determining the 

durability and reliability of the conditioner formulation 

16. To assess microbial quality 

This objective aims to evaluate the microbial safety of the conditioner formulation. Since cosmetic products 

contain water, they are prone to microbial contamination. Therefore, it is essential to test for the presence of 

bacteria, fungi, and other microorganisms. Preservatives are added to prevent microbial growth, and their 

effectiveness is also evaluated. Microbial testing ensures that the product is safe for use and does not cause 

infections or spoilage. Maintaining good microbial quality is essential for consumer safety and regulatory 

compliance. 

17. To evaluate scalability of formulation 

This objective focuses on determining whether the developed formulation can be scaled up from laboratory 

level to industrial production. Factors such as mixing time, temperature control, equipment suitability, and 

batch consistency are considered. A formulation that works well in small quantities should also perform 

consistently when produced in large batches. Scalability ensures that the product can be manufactured 

efficiently without compromising quality. This objective is important for commercial production and industrial 

application of the conditioner 

18. To perform cost analysis 

This objective involves evaluating the cost of raw materials, processing, packaging, and overall production of 

the conditioner. The aim is to develop a formulation that is cost-effective while maintaining high quality. 

Affordable products are more accessible to consumers and have better market potential. Cost analysis helps in 

selecting economical ingredients and optimizing the formulation process. This objective ensures that the 

developed conditioner is not only effective but also economically viable for large-scale production. 

19. To evaluate consumer acceptability 

This objective focuses on assessing how well the product is accepted by users. Parameters such as ease of 

application, fragrance, texture, after-feel, and overall satisfaction are evaluated. Feedback is collected from 

volunteers who use the product and provide their opinions. A conditioner that meets consumer expectations in 
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terms of performance and sensory properties is more likely to succeed in the market. This objective ensures that 

the formulation is user-friendly, effective, and appealing, making it suitable for commercial use.  

METHODS AND MATERIALS 

METHODS OF NOURISHING HAIR CONDITIONER  

The nourishing hair conditioner is prepared by the emulsion method, which involves combining an oil phase 

and an aqueous phase under controlled temperature and mixing conditions. This method ensures a stable, 

smooth, and effective formulation. 

Step 1: Preparation of Oil Phase 

 In a clean and dry beaker, accurately weigh the oil-soluble ingredients such as cetyl alcohol (or stearyl 

alcohol), emulsifier (BTMS), and natural oils (e.g., coconut oil or argan oil).  

 Heat the mixture to about 70–75°C using a water bath 

 Stir gently until all solid components melt completely and form a uniform oil phase 

Step 2: Preparation of Aqueous Phase 

 In another beaker, take the required quantity of distilled water. Add glycerin as a humectant. 

 Heat this mixture to the same temperature (70–75°C) 

 Ensure all ingredients are completely dissolved 

 Maintaining equal temperature of both phases is important for proper emulsification.  

Step 3: Emulsification Process 

 Slowly add the oil phase into the aqueous phase with continuous stirring. 

 Use a mechanical stirrer or homogenizer for better mixing 

 Continue stirring at moderate speed to form a uniform, creamy emulsion 

 This step is crucial to achieve proper consistency and stability of the conditioner.  

Step 4: Cooling Phase 

 After emulsification, allow the mixture to cool gradually to about 40°C. 

 Stir continuously but gently to avoid separation 

 Cooling helps in thickening and stabilizing the formulation 

Step 5: Addition of Active Ingredients 

 Once the temperature reaches around 40°C, add the heat-sensitive active ingredients: 

 Aloe vera gel (for moisturizing and soothing effect) 

 Pro-vitamin B5 (Panthenol) (for strengthening and hydration) 

 Mix thoroughly to ensure uniform distribution throughout the formulation. 
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Step 6: Addition of Additives 

 Add other ingredients such as: 

 Preservative (to prevent microbial growth) 

 Fragrance (for pleasant odor) 

 Optional ingredients like silicones (for extra smoothness) 

 Mix well after each addition. 

Step 7: pH Adjustment 

 Check the pH of the formulation using a pH meter or indicator paper. 

 Adjust the pH to 4.5–5.5 using citric acid solution 

 This pH range is ideal for maintaining hair health and scalp compatibility 

 Step 8: Final Mixing and Packaging 

 Stir the final mixture until it becomes smooth, lump-free, and homogeneous 

 Transfer the conditioner into clean, dry, and airtight containers 

 Label properly and store in a cool, dry place 

MATERIALS OF NOURISHING HAIR CONDITIONER 

The formulation of a nourishing hair conditioner requires a combination of active ingredients, base materials, 

conditioning agents, and additives. Each material has a specific function that contributes to the overall 

effectiveness, stability, and quality of the product. 

1. Aloe Vera Gel 

Aloe vera gel is a natural plant-derived ingredient widely used in hair care formulations. It contains a high 

percentage of water along with vitamins (A, C, and E), enzymes, and amino acids.  

 Acts as a natural moisturizer, hydrating both hair and scalp 

 Provides soothing and cooling effects, reducing irritation and dandruff 

 Improves hair softness, smoothness, and shine 

 Supports scalp health and promotes healthy hair growth 
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Fig.4.1 – ALOEVERA 

 

2. Pro-Vitamin B5 (Panthenol) 

 Pro-vitamin B5 is a key conditioning agent in cosmetic formulations. It is converted into pantothenic 

acid when applied to hair. 

 Works as a humectant, helping retain moisture 

 Penetrates the hair shaft, improving strength and elasticity 

 Reduces hair breakage and split ends 

 Enhances shine, softness, and manageability 

3. Distilled Water 

 Distilled water acts as the primary base or solvent in the formulation. 

 Helps dissolve water-soluble ingredients 

 Ensures uniform mixing of all components 

 Maintains purity and reduces contamination risk 

 

 

4. Emulsifying Agent (BTMS – Behentrimonium Methosulfate) 

 BTMS is a commonly used emulsifier and conditioning agent. 

 Helps mix oil and water phases to form a stable emulsion 

 Provides anti-static and conditioning effects 

 Improves hair smoothness and ease of combing 
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5. Fatty Alcohols (Cetyl Alcohol or Stearyl Alcohol) 

 Fatty alcohols are used to improve texture and consistency. 

 Act as thickeners and stabilizers 

 Provide a creamy texture to the conditioner 

 Enhance softness and conditioning properties 

6. Natural Oils (Coconut Oil or Argan Oil) 

 Natural oils provide nourishment and protection to hair. 

 Help in deep conditioning and hydration 

 Strengthen hair and reduce dryness 

 Add natural shine and smoothness 

 Protect hair from environmental damage 

7. Humectant (Glycerin) 

 Glycerin is widely used for its moisturizing properties. 

 Attracts moisture from the environment 

 Keeps hair hydrated and prevents dryness 

 Improves flexibility and softness of hair 

8. Silicones (Optional – e.g., Dimethicone) 

 Silicones are added to enhance the performance of the conditioner. 

 Form a protective coating on hair strands 

 Improve shine and smoothness 

 Reduce frizz and tangling 

9. Preservatives (e.g., Phenoxyethanol or Parabens) 

 Preservatives are essential for maintaining product safety. 

 Prevent growth of bacteria and fungi 

 Extend shelf life of the conditioner 

 Ensure safe usage over time 

10. Fragrance 

 Fragrance is included to enhance the sensory appeal of the product. 

 Provides a pleasant smell 

 Improves user experience and acceptability 

11. pH Adjuster (Citric Acid) 

 Maintaining proper pH is crucial for hair care products. 

 Adjusts pH to around 4.5–5.5 

 Helps close hair cuticles, improving smoothness and shine 

 Enhances overall effectiveness of the conditioner. 
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Benefits of aloe vera gel 

Aloe vera gel is a natural substance obtained from the leaves of the aloe vera plant. It has been used for 

centuries in traditional and modern medicine due to its numerous health, skin, and hair care benefits. Rich in 

vitamins, minerals, enzymes, and antioxidants, aloe vera gel is widely valued for its soothing, healing, and 

moisturizing properties. 

One of the most important benefits of aloe vera gel is its role as a natural moisturizer. It contains a high 

percentage of water, which helps to hydrate the skin without making it oily. This makes it suitable for all skin 

types, including oily and sensitive skin. It absorbs quickly into the skin, leaving it soft, smooth, and refreshed. It 

is commonly used to treat dry and rough skin conditions. 

Aloe vera gel is also known for its soothing and anti-inflammatory properties. It helps reduce redness, irritation, 

and inflammation caused by sunburn, minor burns, cuts, and insect bites. Its cooling effect provides immediate 

relief and promotes faster healing. Due to its antibacterial properties, it also helps prevent infection in minor 

wounds and skin injuries. 

Another important benefit is its effectiveness in acne treatment. Aloe vera gel helps reduce acne by controlling 

excess oil production and fighting bacteria that cause pimples. It also helps in reducing acne scars and 

blemishes, improving the overall appearance of the skin. Regular use can result in clearer and healthier skin. 

Aloe vera gel plays a significant role in anti-aging care. It contains antioxidants such as vitamins C and E, 

which help combat free radicals responsible for skin aging. It improves skin elasticity, reduces the appearance 

of fine lines and wrinkles, and keeps the skin looking youthful and firm. It also promotes collagen production, 

which is essential for maintaining skin structure. 

In addition to skin care, aloe vera gel is highly beneficial for hair care. It acts as a natural conditioner, making 

hair soft, smooth, and shiny. It helps maintain scalp health by reducing dandruff, itching, and dryness. The 

enzymes present in aloe vera remove dead skin cells from the scalp, promoting healthy hair growth. It also 

strengthens hair roots and reduces hair fall. 

Aloe vera gel is also useful for digestive health when consumed in appropriate amounts. It helps improve 

digestion, relieve constipation, and maintain a healthy gut. Its anti-inflammatory properties help soothe the 

digestive tract and may reduce symptoms of acidity and irritation. 

Furthermore, aloe vera gel supports the immune system due to its antioxidant content. It helps protect the body 

from harmful free radicals and reduces oxidative stress. This contributes to overall health and well-being. 

In conclusion, aloe vera gel is a versatile natural ingredient with a wide range of benefits. From moisturizing 

and healing the skin to improving hair health and supporting digestion, it plays an important role in maintaining 

overall health. Its natural composition and minimal side effects make it a valuable addition to daily personal 

care and wellness routines. 
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Fig 4.2-Benefits of aloe vera gel 

 

Benefits of vitamin B5 {Panthenol} 

Vitamin B5, also known as pantothenic acid, and its derivative panthenol (pro-vitamin B5), is a widely used 

ingredient in cosmetic, pharmaceutical, and personal care products. It is valued for its excellent moisturizing, 

healing, and protective properties for skin, hair, and overall health. 

One of the primary benefits of panthenol is its role as a powerful moisturizer. It acts as a humectant, meaning it 

attracts and retains moisture from the environment. When applied to the skin, it helps keep it hydrated, soft, and 

smooth. It also reduces dryness and roughness, making it suitable for all skin types, especially dry and sensitive 

skin. 

Panthenol is also known for its skin healing and repair properties. It promotes the regeneration of skin cells and 

accelerates the healing of minor wounds, cuts, burns, and skin irritations. It supports the formation of new 

tissues and enhances the skin’s natural repair process. Due to its anti-inflammatory effects, it helps reduce 

redness, itching, and irritation, making it useful in conditions like dry skin and mild dermatitis. 

Another important benefit of vitamin B5 is its ability to strengthen the skin barrier. It helps improve the skin’s 

natural protective layer, reducing water loss and protecting against environmental damage such as pollution and 

harsh weather. A strong skin barrier keeps the skin healthy, resilient, and less prone to damage.  
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In hair care, panthenol plays a significant role in improving hair health and appearance. It penetrates the hair 

shaft and binds to it, helping to retain moisture and improve elasticity. This reduces hair breakage and split 

ends. It also forms a thin protective layer around each hair strand, making hair smoother, shinier, and more 

manageable. Regular use of products containing panthenol can result in stronger, thicker-looking hair. 

Panthenol is also beneficial for scalp health. It helps moisturize the scalp, reducing dryness, flaking, and 

itching. A healthy scalp environment promotes better hair growth and reduces problems such as dandruff. Its 

soothing properties make it ideal for sensitive scalps. 

In addition, vitamin B5 has anti-aging benefits. By maintaining skin hydration and improving elasticity, it helps 

reduce the appearance of fine lines and wrinkles. It supports collagen production, which is essential for firm 

and youthful-looking skin. 

Another important benefit is its role in cellular metabolism. In the body, vitamin B5 is a component of 

coenzyme A (CoA), which is essential for the metabolism of carbohydrates, proteins, and fats. It helps in 

energy production and supports various biological functions. 

 

Panthenol is also widely used in cosmetic formulations due to its safety and compatibility. It is non-toxic, non-

irritating, and suitable for daily use. It is found in creams, lotions, shampoos, conditioners, and ointments. 

In conclusion, vitamin B5 (panthenol) is a versatile and beneficial compound with multiple advantages for skin, 

hair, and overall health. Its moisturizing, healing, strengthening, and protective properties make it an essential 

ingredient in modern personal care products. Regular use of panthenol-based products helps maintain healthy 

skin and hair, improving both appearance and function. 
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Fig4.3- Panthenol 

RESULT 

The formulated nourishing hair conditioner containing aloe vera gel and pro-vitamin B5 (panthenol) was 

successfully prepared and evaluated for its physical appearance, stability, and performance on hair. The results 

indicate that the formulation was effective, stable, and suitable for regular use.  

1. Physical Appearance and Texture 

The prepared conditioner showed a smooth, creamy, and homogeneous consistency. It was free from lumps and 

phase separation, indicating proper emulsification. The product had a pleasant odor due to the added fragrance 

and exhibited an appealing appearance, making it acceptable for cosmetic use. 
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FIG 5.1 – HAIR CONDITIONER 

2. pH Evaluation 

The pH of the conditioner was found to be within the range of 4.5–5.5, which is considered ideal for hair and 

scalp. This slightly acidic pH helps in closing the hair cuticles,  thereby improving smoothness and shine. It also 

ensures that the product is non-irritating and safe for regular application. 

 

 

 

 

      

 

FIG: EVALUTION TEST OF PH 

 

3. Spread ability and Washability 

The conditioner demonstrated good spread ability, allowing easy application on hair. It was evenly distributed 

along the hair strands and could be rinsed off easily without leaving excessive residue. This property improves 

user convenience and product efficiency. 

4. Conditioning Effect 

After application, the conditioner showed significant improvement in hair quality. 

Hair became soft, smooth, and manageable 

Reduction in tangling and frizz was observed 
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Improved ease of combing [wet and dry] 

These effects can be attributed to aloe vera gel, which provides hydration and soothing action, and pro-vitamin 

B5, which enhances moisture retention and strengthens hair. 

5. Moisturizing and Nourishing Effect 

The formulation exhibited excellent moisturizing properties. Aloe vera gel helped in hydrating the hair and 

scalp, while panthenol retained moisture within the hair shaft. This resulted in reduced dryness and improved 

overall hair texture. 

6. Hair Strength and Shine 

Regular application of the conditioner led to noticeable improvement in hair strength and elasticity. Hair 

breakage and split ends were reduced. Additionally, the conditioner imparted a natural shine and luster to the 

hair, making it appear healthy and vibrant. 

7. Scalp Condition 

The conditioner had a soothing effect on the scalp. It helped in reducing minor irritation and dryness. No signs 

of itching, redness, or discomfort were observed, indicating that the formulation is gentle and safe. 

8. Stability Studies 

The product remained stable during the observation period. There was no change in color, odor, or consistency, 

and no phase separation was observed. This confirms the physical and chemical stability of the formulation. 

The results of the study demonstrate that the nourishing hair conditioner formulated with aloe vera gel and pro-

vitamin B5 is effective in improving hair quality. It provides hydration, enhances softness, reduces frizz, and 

strengthens hair while maintaining scalp health. The formulation was found to be stable, safe, and suitable for 

regular use, making it a promising natural and functional hair care product. 

CONCLUSION 

The formulation of a nourishing hair conditioner using aloe vera gel and pro-vitamin B5 (panthenol) proves to 

be an effective and beneficial approach for maintaining healthy hair and scalp. This combination integrates the 

advantages of natural and scientifically proven ingredients, resulting in a product that provides hydration, 

protection, and improved hair quality. 

Aloe vera gel, being a natural moisturizing and soothing agent, plays a crucial role in maintaining scalp health. 

Its rich composition of vitamins, enzymes, and amino acids helps in hydrating the hair, reducing dryness, and 

soothing irritation. It also exhibits anti-inflammatory and mild antimicrobial properties, which contribute to 

reducing dandruff and maintaining a clean, healthy scalp environment. The natural origin of aloe vera makes 

the formulation safer and more suitable for regular use, especially for individuals with sensitive skin and scalp 

conditions. 

Pro-vitamin B5 (panthenol), on the other hand, enhances the functional performance of the conditioner by 

acting as a powerful humectant and conditioning agent. It penetrates the hair shaft and helps retain moisture, 
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thereby improving hair elasticity, strength, and smoothness. Panthenol also forms a thin protective layer over 

the hair surface, which reduces moisture loss and protects hair from environmental damage such as pollution 

and heat. Its ability to improve shine and manageability makes it an essential component in modern hair care 

formulations. 

The combined effect of aloe vera gel and pro-vitamin B5 results in a synergistic action that not only conditions 

the hair but also improves its overall health and appearance. The conditioner helps in detangling hair, reducing 

frizz, and preventing breakage. It enhances softness and shine, making the hair more manageable and 

aesthetically pleasing. Additionally, the formulation supports scalp nourishment, which is essential for healthy 

hair growth. 

From a formulation perspective, the use of suitable emulsifiers, thickeners, preservatives, and pH adjusters 

ensures the stability, safety, and effectiveness of the product. Maintaining an appropriate pH (around 4.5–5.5) 

helps in closing the hair cuticle, thereby enhancing smoothness and shine. The inclusion of natural oils and 

humectants further improves the conditioning properties and provides long-lasting hydration. 

Moreover, this formulation aligns with the growing demand for herbal and mild cosmetic products. It 

minimizes the use of harsh chemicals while delivering effective results, making it an ideal choice for daily hair 

care. The conditioner is easy to prepare, cost-effective, and suitable for a wide range of hair types. 
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