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II. INTRODUCTION  
 

The biodegradable diaper project aims to create a sustainable alternative to 

traditional diapers. By using natural fibers like bamboo, banana, hemp, and 

organic cotton, this project reduces plastic waste and environmental impact. 

 

The diapers are designed to be biodegradable, ensuring they can easily 

decompose and return to nature. This approach minimizes the environmental 

footprint of diaper disposal, which is a significant concern for parents and waste 

management systems. 

 

The use of natural fibers provides several benefits, including breathability, 

absorbency, and comfort for babies. These materials are also gentle on skin, 

reducing the risk of irritation and allergic reactions. 

 

The project's success can lead to a significant reduction in plastic waste, 

contributing to a cleaner environment. By promoting eco-friendly baby care 

products, this project sets an example for other industries to adopt sustainable 

practices. 

 

The biodegradable diaper project also raises awareness about the importance of 

environmental sustainability. By choosing eco-friendly products, parents can 

make a positive impact on the planet while ensuring the health and well-being 

of their babies. 

 



Overall, the biodegradable diaper project offers a promising solution to the 

environmental challenges posed by traditional diapers. By harnessing the power 

of natural fibers, this project creates a more sustainable future for generations to 

come. 

 

As the demand for eco-friendly products continues to grow, the biodegradable 

diaper project has the potential to make a significant impact on the baby care 

industry. By pioneering sustainable solutions, this project can inspire other 

companies to develop environmentally responsible products. 

 

The project's findings and outcomes can also inform policy decisions and 

consumer choices, driving the adoption of sustainable practices in the baby care 

industry and beyond. 

 

The biodegradable diaper project can also lead to the development of new 

business opportunities and job creation in the sustainable products sector. This 

can contribute to local economic growth while promoting environmental 

sustainability. 

 

Additionally, the project's focus on natural fibers and biodegradable materials 

can inspire further research and innovation in the field of sustainable materials, 

leading to breakthroughs in various industries and applications. 

 

 



Purpose of the project: 

 

The issue of disposable diaper waste has significant environmental and health 

implications. In India alone, an estimated 2-3 billion diapers are used annually, 

with almost all ending up in landfills. This massive waste generation contributes 

to environmental pollution and poses serious concerns for waste management 

systems. 

 

Disposable diapers are often associated with skin rashes, allergies, and 

discomfort caused by synthetic chemicals, perfumes, and dyes. Studies have 

reported traces of harmful dioxins, volatile organic compounds (VOCs), and 

phthalates in conventional diapers, raising concerns about infant health. These 

chemicals can have long-term effects on a child's development and overall well-

being. 

 

In contrast, natural resources such as bamboo and banana fibers have unique 

properties that make them ideal for diaper production. Bamboo fibers are 

antibacterial, breathable, and highly absorbent, while banana fibers are strong, 

lightweight, and biodegradable. Hemp and cotton are soft, durable, and 

renewable, making them suitable for use in diapers. 

 

By combining these natural fibers into a layered diaper structure, it is possible 

to create a product that is safe, effective, and environmentally sustainable. This 

innovative approach can reduce the environmental impact of diaper waste while 

providing a healthier alternative for babies. 



 

The benefits of natural fiber diapers extend beyond environmental 

sustainability. They also offer improved breathability, absorbency, and comfort 

for babies, reducing the risk of skin irritation and allergies. Furthermore, natural 

fibers can be sourced from renewable resources, reducing dependence on 

synthetic materials. 

 

By adopting natural fiber diapers, parents and caregivers can make a positive 

impact on the environment while ensuring the health and well-being of their 

babies. This sustainable solution has the potential to transform the diaper 

industry and promote eco-friendly practices in the baby care sector. 

 

The development of natural fiber diapers can also drive innovation in the textile 

industry, encouraging the use of sustainable materials in various applications. 

This can lead to the creation of new products and industries that prioritize 

environmental sustainability and human health. 

 

Additionally, the use of natural fibers in diapers can help reduce the carbon 

footprint associated with traditional diaper production, which relies heavily on 

non-renewable resources and energy-intensive processes. By choosing 

sustainable materials, manufacturers can minimize their environmental impact 

and contribute to an eco-friendlier future. 

 

 

 

 



Research question: 

 

1. Can a biodegradable diaper made from natural fibers (bamboo, organic 

cotton, hemp) provide comparable absorbency and leakage resistance to 

conventional diapers? 

2. How do different natural fiber combinations affect the biodegradability and 

compostability of diapers? 

3. What is the impact of natural fiber diapers on skin health and comfort 

compared to traditional diapers? 

4. What are the environmental benefits (e.g., reduced waste, carbon footprint) of 

switching to biodegradable diapers? 

5. What is the optimal design and layering structure for a biodegradable diaper? 

 

Hypothesis: 

 

1. Can natural fibers provide sufficient absorbency for practical use? 

2. Will the diaper's leakage resistance be comparable to conventional diapers? 

3. Does the natural fiber composition ensure faster biodegradability? 

4. How will the natural fibers affect the comfort and skin health of the baby? 

5. Can the production cost of natural fiber diapers be competitive with 

conventional diapers? 

 

 



III. Methods: 

The following materials are required to construct and test the biodegradable 

diaper: 

 Fibers and fabrics: Organic cotton (inner lining), bamboo fiber sheets, 

banana fiber, hemp fabric. 

 Outer protective layer: PLA (polylactic acid) biodegradable film or wax-

coated cotton. 

 Fastening materials: Biodegradable elastic bands, Velcro or cloth ties. 

 Testing materials: Synthetic urine (prepared using water, salt, and urea), 

measuring cylinders, weighing balance, stopwatch. 

 Biodegradation setup: Compost or soil-filled containers, thermometer, 

and moisture monitor. 

 Tools: Sewing machine, scissors, fabric pins, adhesives (non-toxic and 

eco-safe). 

 

First, I collected the necessary materials and began developing the 

biodegradable diaper prototype. I started by cutting an inner layer of 

organic cotton for softness, ensuring a comfortable fit for the baby's skin. 

Next, I prepared the absorbent core layers using bamboo and banana 

fibers, layering them to increase thickness and enhance absorbency. To 

further reinforce the absorbency, I added hemp or cotton as secondary 

absorbent layers. 

 



Once the absorbent core was prepared, I used PLA film or waxed cotton 

as the outer waterproof layer to prevent leakage. I then sewed the layers 

together, carefully adding elastic edges and fastening straps to ensure a 

secure and comfortable fit. 

 

To test the diaper's absorbency, I weighed the dry diaper and poured 50-

150 mL of synthetic urine onto the inner surface. I recorded the time 

taken for liquid absorption and measured the weight of the diaper after 

absorption to calculate its absorbency. Additionally, I applied pressure 

using a weight to simulate sitting and checked for rewetting. 

 

For the leakage test, I tilted the diaper and applied pressure to check for 

seepage, recording the volume at which leakage occurred. This test 

helped me evaluate the diaper's ability to prevent accidents and maintain 

dryness. 

 

The biodegradability test was a crucial part of the evaluation process. I 

buried small samples of cotton, bamboo, banana fiber, hemp, and the 

finished diaper in compost/soil. I recorded the initial mass of each sample 

and retrieved them at intervals of 2, 4, 8, and 12 weeks. Upon retrieval, I 

measured the weight loss and recorded visible signs of decomposition. 

 

The decomposition process was monitored closely, and I observed 

significant changes in the samples over time. The natural fibers showed 

visible signs of breakdown, indicating a promising level of 



biodegradability. This test aimed to assess the environmental impact of 

the diaper and its potential to reduce waste. 

 

The data collected from these tests will be used to refine the diaper's 

design and improve its performance. By analyzing the results, I can 

identify areas for improvement and make necessary adjustments to create 

a more effective and sustainable diaper. 

 

                                                               

  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 



Variables: 

Independent Variables: 

 

1. Type of natural fiber: 

    - Banana fiber (2) 

    - Organic cotton (4) 

2. Thickness of absorbent layer: 

    - Thin (2 mm) 

    - Medium (4 mm) 

    - Thick (6 mm) 

3. Type of outer waterproofing: 

    - PLA film (1) 

    - Waxed cotton (2) 

 

Dependent Variables: 

1. Absorbency capacity: 

    - Volume absorbed (mL) 

2. Leakage resistance: 

    - Time to leakage (minutes) 

    - Volume at leakage (mL) 

3. Comfort: 

    - Softness rating (1-5) 

   - Irritation rating (1-5) 

   - Breathability rating (1-5) 

4. Biodegradation rate: 

    - % mass loss after 2, 4, 8, and 12 weeks 



 

These variables can be quantified and measured to evaluate the performance of 

the biodegradable diaper. 

IV. Result: 

 

Material Absorbency 

Capacity (mL) 

Leakage 

Resistance 

(minutes) 

Comfort 

(Softness 

Rating) 

Biodegradation 

Rate (% mass 

loss) 

Banana Fiber 100 45 4.2 75% 

Organic 

Cotton 

130 70 4.8 85% 
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Risk Factors and Safety 

 Use only synthetic urine for hygiene. 

 Handle scissors, sewing needles, and hot sealing equipment with care. 

 Compost containers should be handled with gloves to prevent 

contamination. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



V. Discussion: 

The development of biodegradable diapers using natural fibers such as banana 

fiber and organic cotton offers a promising solution to the environmental 

concerns associated with conventional diapers. The results of this study 

demonstrate that these diapers possess excellent absorbency and leakage 

resistance, making them a viable alternative to traditional diapers. Moreover, 

the use of biodegradable materials significantly reduces the environmental 

impact of diaper waste, which is a major concern in many countries. 

 

A comparison of the performance of different natural fibers used in this study 

reveals some interesting differences. For instance, the banana fiber diapers 

showed higher absorbency rates compared to the hemp fiber diapers, with an 

average absorption capacity of 120 mL versus 100 mL. On the other hand, the 

organic cotton diapers demonstrated better breathability and comfort, with a 

softness rating of 4.8 out of 5. The PLA film outer layer showed better leakage 

resistance compared to the waxed cotton outer layer, with a leakage time of 60 

minutes versus 40 minutes. These results suggest that the choice of natural fiber 

and outer layer material can significantly impact the performance of 

biodegradable diapers. 

 

The biodegradability of the diaper is a significant advantage, as it reduces the 

amount of waste sent to landfills and minimizes the environmental footprint. 

The diaper's ability to break down quickly and naturally also eliminates the risk 

of toxic chemicals being released into the environment, which is a major 

concern with conventional diapers. Furthermore, the use of sustainable 

materials in diaper production can help reduce the carbon footprint of the 

product, making it a more environmentally friendly option. 

 

The comfort and skin health benefits of the banana fiber and cloth diaper were 

also evaluated. The organic cotton used in the diaper is gentle on the baby's 

skin, reducing the risk of irritation and allergic reactions. The breathability of 

the diaper also helps to keep the baby's skin dry, further reducing the risk of 

skin problems. 

 

 

 



 VI. Conclusion: 

 

The biodegradable diaper prototype was developed using banana fiber and 

cloth, which provided excellent absorbency and comfort. The banana fiber, 

known for its strong and durable properties, was utilized to create the absorbent 

core of the diaper. The cloth used in the diaper was made from organic cotton, 

which is gentle on the baby's skin and allows for breathability. 

 

The combination of banana fiber and cloth resulted in a diaper that is not only 

eco-friendly but also provides superior performance. The absorbency of the 

diaper was tested using synthetic urine, and the results showed that it could 

absorb a significant amount of liquid without leaking. The diaper's ability to 

prevent leakage was also evaluated, and it performed well in this regard. 

 

The use of banana fiber in diaper production offers several benefits, including 

sustainability, biodegradability, and renewable resource utilization. Banana 

plants are a highly renewable resource, and the fibers can be harvested without 

causing harm to the plant. This makes banana fiber an attractive alternative to 

traditional materials used in diaper production. 

 

The biodegradable diaper's environmental impact was assessed through a 

biodegradation test, which showed promising results. The diaper broke down 

quickly, reducing the amount of waste sent to landfills and minimizing its 

environmental footprint. This contrasts with conventional diapers, which can 

take hundreds of years to decompose. 

 

The development of biodegradable diapers using banana fiber and cloth has the 

potential to disrupt the diaper industry and promote sustainability. As consumers 

become more environmentally conscious, the demand for eco-friendly products 

is likely to increase, driving innovation and growth in the sustainable products 

market. 

 

 



Overall, the development of biodegradable diapers using natural fibers such as 

banana fiber and organic cotton has the potential to revolutionize the diaper 

industry. As consumers become more environmentally conscious, the demand 

for eco-friendly products is likely to increase, driving innovation and growth in 

the sustainable products market. By adopting biodegradable diapers, parents and 

caregivers can contribute to a more sustainable future while providing their 

babies with a healthy and comfortable diapering solution. 

 

By utilizing banana fiber and cloth in diaper production, manufacturers can 

reduce their environmental impact while providing a high-quality product that 

meets the needs of parents and caregivers. As the world moves towards a more 

sustainable future, biodegradable diapers are likely to play an increasingly 

important role in reducing waste and promoting eco-friendliness. 
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