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Abstract— This project focuses on minimizing salon 

waste by transforming discarded hair into eco-friendly 

beauty and hair care products It focuses on extracting 

melanin and keratin from human hair, which play key 

roles in hair colour and protein. Melanin is used for UV-

blocking sunscreens, while keratin is used in hair care 

products. To preserve the biomolecules, ionic liquids 

are added, and the hair is treated at different 

temperatures to enhance product quality. The project 

also uses a decision tree algorithm to optimize the 

extraction process and determine the best product 

formulations. Future steps include refining extraction, 

scaling production, and exploring additional uses for 

melanin from hair 

 

I. INTRODUCTION 

 

Lately, supportability and advancement have become 

essential in changing ventures in all cases, and the 

excellence and salon industry is no exemption. The 

Keratin the Board Task is a noteworthy drive that 

lines up with these standards by tending to two 

squeezing difficulties: enhancing the efficacy of hair 

care products and reducing salon waste. The goal of 

this project is to make high-quality, engineered 

beauty and hair care products out of waste hair, 

specifically human hair. This will help preserve the 

environment and advance technology in beauty 

products. Melanin and keratin, two essential 

biomolecules that play a crucial role in both colour 

and structural integrity, are found in human hair. 

Melanin, which gives tone to the hair, is additionally 

important for its UV-hindering properties. Keratin, a 

protein significant for hair strength, adds to the plan 

of various hair care items. The Keratin Management 

Project hopes to develop products that not only 

enhance beauty but also offer enhanced UV 

protection and overall efficacy by harnessing these 

substances. To achieve these goals, the project 

employs advanced extraction techniques to isolate 

keratin and melanin from hair waste. This includes 

improving the extraction cycle and consolidating 

ionic liquids to keep up with the soundness and 

adequacy of these biomolecules.  

The project ensures that the beauty and hair care 

products it produces meet high performance and 

safety standards by carefully examining the 

concentration and quality of melanin and keratin at 

various temperatures and conditions. The project's 

use of decision tree algorithms to improve product 

development is novel. Based on data analysis, 

decision trees are used to classify and predict the best 

outcomes, assisting in the selection of the best 

conditions for processing and utilizing these hair-

derived substances. This strategy not just works on 

the productivity of the extraction cycle yet 

additionally helps with the advancement of modified 

answers for different hair types and needs. Looking 

forward, the Keratin The board Task imagines further 

headways in refining the extraction strategies, 

increasing creation, and investigating extra 

applications for melanin and keratin. By proceeding 

to improve and upgrade the supportability of 

magnificence items, the task vows to diminish salon 

squander and add to an all the more harmless to the 

ecosystem and compelling excellence industry. 

 

II. LITERATURE SURVEY 

 

1. Title: Organic Biomass as a Source of Bioactive 

Compounds 

Author & Year: Kumar et al. (2020), Gupta & 

Sharma (2021) 

Merits 

Enhances skin hydration and reduces oxidative stress. 

Offers natural benefits such as anti-aging effects and 

protection against UV radiation.  

Demerits 

The process of extracting bioactive compounds often 

involves significant time and expense. Requires 

specialized processing techniques for stability. 

Description:  

This study explores how plant-derived polyphenols 

from biomass improve skin hydration. Algae-based 

compounds like astaxanthin and fucoidans have been 

identified for their anti-aging and UV protection 
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properties. These findings support the potential of 

organic biomass in cosmetic formulations. 

 

2.Title: Extraction Techniques for Cosmetic 

Applications 

Author & Year: Lopez et al. (2019) 

Merits 

Supercritical CO₂ extraction enhances bioactive 

stability. Eco-friendly and sustainable, green solvent 

extraction offers an environmentally responsible 

alternative. 

Demerits 

Advanced extraction techniques demand a 

substantial upfront investment. Some methods have 

low yield and require optimization. 

Description: 

This study evaluates various extraction methods, 

including supercritical CO₂ extraction and 

ultrasound-assisted extraction, to obtain high-purity 

bioactive compounds from biomass. Studies show 

that advanced extraction techniques enhance the 

stability and performance of cosmetic formulations. 

 

3. Title: Sustainable and Eco-Friendly Formulations 

Author & Year: Mishra et al. (2022), Wang et al. 

(2023) 

Merits 

Biomass-derived emulsifiers and preservatives 

replace synthetic chemicals Supports biodegradable 

and eco-friendly cosmetic products. 

Demerits 

Requires further clinical validation for commercial 

acceptance. Stability concerns exist with natural 

preservatives. 

Description: 

The study discusses how biomass-derived saponins 

and polysaccharides function as natural emulsifiers in 

cosmetic formulations. It also explores antimicrobial 

peptides from microbial biomass as preservatives, 

ensuring product stability without synthetic 

additives. 

 

4. Title: Applications in Skin and Hair Care 

Author & Year: Ravichandran et al. (2021), Park & 

Lee (2022) 

Merits 

Marine-derived biomass helps fortify hair and deeply 

nourish the scalp. Fruit waste-derived flavonoids 

protect the skin from pollution and UV damage. 

Demerits 

Variability in bioactive compound composition can 

affect consistency. Large-scale production of 

biomass-based products requires further investment. 

Description: 

This research highlights the benefits of marine 

biomass in hair care, showing its ability to strengthen 

hair and nourish the scalp. It also investigates how 

flavonoids from fruit waste provide skin protection 

against environmental pollutants and UV radiation 

 

5.Title: Challenges and Future Prospects 

Author & Year: Singh & Patel (2023) 

Merits 

Nanotechnology-enhanced delivery systems improve 

formulation effectiveness. AI-driven optimization 

enhances ingredient selection and formulation 

precision. 

Demerits 

Regulatory approvals for new formulations can be 

time-consuming. Requires further research for 

standardizing extraction and formulation processes. 

Description: 

 This study identifies key challenges in scaling 

biomass-derived cosmetic formulations, including 

regulatory approvals and formulation stability. 

Future advancements include nanotechnology for 

enhanced delivery and AI-based formulation 

improvements 

 

2.1 EXISTING SYSTEM 

 

Different philosophies, frequently centered on 

microbial or biotechnological systems, are 

incorporated when melanin is removed directly from 

hair rather than from the hair itself. For disposing of 

melanin, here is an arrangement. Certain types of 

mushrooms, such as Auricular (wood ear) and 

Phellinus lintels, are known to have high 

concentrations of melanin. Melanin can be taken out 

from cuttlefish ink, which contains high 

centralizations of melanin. Melanin adds to the hue 

and underlying strength of bugs like scarabs and 

butterflies by being extricated from their fingernail 

skin. Certain bacterial strains, for instance, 

Pseudomonas aeruginosa and Vibrio cholerae, can 

convey melanin when refined under unambiguous 

conditions. Certain advancements produce melanin, 

which can be eliminated utilizing enzymatic or 

substance strategies. The study investigates the 

potential for melanin production by fungi such as 

Cryptococcus neoformans. This study explores the 

potential for melanin production by fungi such as 

Cryptococcus neoformans. Manufactured strategies 

can be used in the examination office to cause 

heightens that to appear to be melanin. The keratin 
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was eliminated from natural rather than human or 

chemical compounds. This protein is abundant in 

chicken quills, which can be extracted for their 

keratin content. Extraction regularly includes 

hydrolysis, in which corrosive or proteins are utilized 

to separate the construction of the quill and delivery 

keratin. Sheep's wool is a valuable source of keratin 

and is widely utilized in the pharmaceutical and 

textile industries for keratin extraction. The rate at 

which the melanin is extracted from the extensive use 

of human hair is being broken down by ongoing 

research and development. The absence of a 

complete framework for reusing or reusing salon 

squander highlights the requirement for creative 

arrangements that can moderate natural effect and 

advance maintainable practices in the salon business 

 

2.2 PURPOSE OF WORK 

 

The primary purpose of this project is to explore and 

utilize the potential of organic biomass in the 

development of sustainable, skin-friendly, and 

effective cosmetic products. With increasing 

consumer awareness around eco-friendly and 

chemical-free skincare solutions, this project aims to 

bridge the gap between traditional organic resources 

and modern cosmetic science. By leveraging natural 

biomass sources—such as fruit peels, plant extracts, 

herbs, and marine ingredients—this work focuses on 

formulating innovative cosmetics that align with 

environmental and health-conscious values. 

The project also emphasizes building a full-stack e-

commerce application to promote and sell these bio-

based cosmetic products. Through this, it not only 

highlights the scientific innovation in formulation but 

also empowers local farmers and small-scale biomass 

producers by creating a direct-to-consumer supply 

chain. Ultimately, the goal is to deliver clean beauty 

solutions that are both technologically advanced and 

ecologically responsible. 

 

III. PROPOSED SYSTEM 

 

The proposed method aims to turn salon hair waste 

into high-tech, environmentally friendly sunscreens 

and hair care products through a structured series of 

steps. The essential place of the endeavour is to 

control the hair waste into landfills with our desired 

objective to assemble the hair waste from the shared 

saloon. This could incorporate setting up committed 

canisters or banding along with waste the board 

associations for allocated get. To get rid of any 

foreign substances like soil, styling products, or pins, 

gathered hair goes through an initial handling 

process. It may be necessary to wash, sieve, and dry 

the hair in this manner. Past the web application, 

incorporate studios, courses, and instructive 

materials in your instructive drives to teach 

individuals about manageable practices and the 

upsides of reused items. Life cycle assessments 

(LCAs) are conducted regularly to evaluate the 

environmental impact of the entire process, from hair 

collection through to sunscreen disposal. Increasing 

creation and laying out circulation channels are key 

parts, upheld by endeavours to survey and limit 

natural effect through life cycle appraisals and 

manageability drives. Government funded schooling 

and commitment will assume an essential part in 

advancing mindfulness and support among partners, 

cultivating a culture of reasonable practices in the 

salon business. Make use of discoveries to reduce the 

impression of naturalness and make maintenance 

easier. Make an arrangement for long haul 

supportability that incorporates methodologies for 

versatility, cost-viability, and market strength. The 

future plan expansion and variety to emerging 

advances and purchaser suppositions. 

 

 
 

IV. MODULES 

 

MODULE 1: CLIENT 

This module enables clients to securely sign up and 

access their accounts using their login credentials. 

After logging in, clients can explore the product 

catalogue uploaded by the admin, with detailed 

information such as descriptions, prices, and features 

available for each product. They can add products to 

the cart, update quantities, or remove items as 

needed, ensuring flexibility in managing their 

selections.  The checkout process ensures clients fill 

in necessary fields such as payment and delivery 

details before completing the order. Upon successful 

order submission, a distinct order ID is generated to 

validate the transaction. The client can log out to 
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secure their account and conclude the session. This 

module provides a comprehensive and user-friendly 

flow, covering all essential e-commerce operations 

 

MODULE 2: SALON OWNER 

This module allows salon owners to oversee and 

streamline their operations effectively. This process 

starts with the salon owner registering their personal 

and shop details on the sign-up page, followed by 

receiving an admin-approved password to log in. 

After logging in, the salon owner can upload relevant 

data such as the amount of hair collected, collection 

month, type of hair, and services provided. Once the 

data is uploaded, the owner can view its status—

whether it is approved or rejected by the admin. If 

approved, the salon owner must register their bank 

details to enable payment processing. Users can 

subsequently monitor the payment status to verify if 

it has been processed by the admin. After completing 

these steps, the salon owner can log out securely. This 

module streamlines registration, data management, 

and payment tracking, ensuring a smooth and 

transparent experience. 

 

MODULE 3:  COLLECTION MANAGEMENT 

This module is designed to streamline the tasks of the 

collection management employee. The process 

begins with the employee registering their personal 

information and employee details on the sign-up 

page. Once the registration is completed, the 

employee must wait for admin approval to receive a 

password. With the admin-approved password, the 

employee can log in securely. After successfully 

logging in, the collection management employee 

gains access to salon data that has been approved by 

the admin. The employee reviews the approved 

reports and uploads data to initiate operations. The 

operations focus on analysing the amount of melanin 

and keratin present in the specific batch of hair 

collected. Upon completing the analysis, the 

employee generates a detailed report and submits it 

to the admin for further review. After performing all 

required operations and submitting the reports, the 

employee securely logs out of the module. This 

module ensures a structured workflow for 

registration, data analysis, and reporting, facilitating 

smooth and efficient operations for the collection 

management employee. 

 

MODULE 4: PROCESS ANALYSIS 

This module is designed for the Process Analysis 

Employee to handle critical operations. The 

workflow begins with the employee registering their 

personal information and employee details on the 

sign-up page. After successful registration, the 

employee must await admin approval to receive their 

login credentials. Using the admin-approved 

password, the employee can log in securely to the 

module. Once logged in, the Process Analysis 

Employee can view the collection management data 

that has been approved by the admin. After reviewing 

the data, the employee uploads the melanin and 

keratin data to perform specific tests. These tests 

involve conducting temperature-based experiments 

on the extracted melanin and keratin using ionic 

liquids. During these tests, the employee analyses the 

various results and observations derived from the 

experiments. A detailed report is then prepared and 

submitted to the admin for review and further action. 

After completing all assigned tasks and submitting 

the necessary reports, the Process Analysis Employee 

securely logs out of the module. This module 

provides a structured and streamlined process for data 

review, experimental testing, and reporting, ensuring 

efficient and precise operations. 

 

MODULE 5: ADMIN 

This module enables the admin to manage and 

oversee operations across all modules. After logging 

in, the admin processes the log status of users 

registering in different modules (salon owners, 

collection management, and process analysis) and 

approves their access. The admin uploads product 

details, visible in the client module for purchases. In 

the salon module, the admin reviews report from 

salon owners, accepts or rejects them, allocates 

payments for approved reports, and processes 

transactions. In the collection module, the admin 

examines reports uploaded by collection 

management employees and decides on approval. 

Similarly, in the process analysis module, the admin 

reviews the results of tests conducted on melanin and 

keratin. Once all tasks are completed, the admin can 

download a comprehensive report summarizing 

approved salon data, collection management reports, 

and process analysis results. This module ensures 

efficient control of all operations and records 

 

V. ALGORITHM 

 

In this project, the Decision Tree Algorithm is 

logically implemented within the Admin Module to 

assist in intelligent decision-making. The admin is 

provided with a variety of resource options—such as 
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different hair types, melanin and keratin levels, and 

temperature conditions. The algorithm processes this 

data and helps the admin select the most optimal 

combination of resources for better extraction results. 

This ensures improved product quality, resource 

efficiency, and a streamlined workflow, ultimately 

supporting sustainable beauty and hair care 

innovations. It also reduces manual guesswork by 

offering data-backed recommendations, saving time 

and increasing consistency. Over time, this system 

can learn from past outcomes to further improve 

future suggestions. 

 

VI. RESULT AND CONCLUSION 

 

By redirecting hair squander from landfills and using 

it to remove melanin, the exploration plans to 

essentially diminish natural contamination and 

advance feasible waste administration rehearses 

inside the salon business. The improvement of eco-

accommodating sunscreens integrating hair-

determined melanin offers a characteristic option in 

contrast to conventional sun security items. This 

development lines up with expanding shopper 

interest for economical and normal skincare 

arrangements. Key regions for development 

incorporate improving the extraction interaction to 

improve proficiency and limit ecological effect, 

refining sunscreen definitions to guarantee viability 

and client fulfilment, and increasing creation for 

more extensive business accessibility. Past 

sunscreen, investigating extra purposes for hair-

determined melanin in UV-defensive items, for 

example, dress and window movies could open up 

new business sectors and applications, further 

improving the monetary suitability and natural 

advantages of the innovation. Through cutting edge 

extraction processes and thorough quality control 

gauges, the undertaking looks to deliver excellent 

melanin reasonable for use in eco-accommodating 

sunscreens. Fruitful execution depends on 

conquering specialized difficulties, guaranteeing 

administrative consistence, and laying out adaptable 

creation processes. In addition to providing a 

sustainable source of sun protection products, 

achieving these objectives could revolutionize salon 

waste management practices. This creative 

methodology not just offers a maintainable answer 

for overseeing salon squander yet in addition adds to 

the improvement of more secure and all the more 

naturally dependable skincare items. 

 

VII. FUTURE ENHANCEMENTS 

 

Green nanotechnology enhances ingredient delivery 

and absorption through environmentally friendly 

methods. 

Personalized Skincare: AI and genomics enable 

customization based on individual skin profiles. 

Zero-Waste Design: Full use of biomass components 

for sustainable, cradle-to-cradle formulations. 

Regulatory Standards: Establishing protocols for safe 

and consistent biomass-based products. 

Consumer Awareness: Educating users to boost trust 

and adoption of sustainable cosmetics. 
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