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Abstract  

The increasing use of plastic-based packaging in wet wipes has raised serious environmental concerns due to non-

biodegradability and accumulation of plastic waste. This study focuses on the design and development of 

biodegradable packaging materials as a sustainable alternative for wet wipes. Natural polymers and agro-waste-

based materials such as cellulose, starch, and pectin were explored to develop eco-friendly packaging. The 

developed material was tested for strength, flexibility, moisture resistance, and biodegradability. The results 

indicate that biodegradable packaging can effectively replace conventional plastic packaging while maintaining 

required functional properties. This research contributes to sustainable product development and supports 

environmentally responsible packaging solutions. 
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1. Introduction  

Wet wipes are widely used in personal hygiene, medical, and household applications. However, most wet wipes 

packaging materials are made from plastic polymers such as polyethylene and polypropylene, which are non-

biodegradable and harmful to the environment. With increasing environmental awareness, there is a growing 

demand for sustainable alternatives. Biodegradable packaging materials derived from natural sources such as 

plant fibers, starch, and agricultural waste offer a promising solution. This project aims to design and develop 

biodegradable packaging for wet wipes using eco-friendly materials while maintaining required durability and 

functionality.  

 

2. Objectives  

• To develop biodegradable packaging material for wet wipes  

• To reduce plastic usage in packaging  

• To utilize natural and sustainable raw materials  

• To evaluate physical and functional properties of the developed material 
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3. Materials and Methodology 

          

3.1 Materials Used 

• Natural cellulose fiber-agar agar 

• Starch-based biopolymer 

• Pectin (binding agent) 

• Glycerine (plasticizer) 

• Water 

                         

 

3.2 Preparation of Biodegradable Film 

• Raw materials were mixed in required proportions 

• The mixture was heated to form a uniform solution 

• The solution was cast into thin films 

• Films were dried under controlled conditions 

• Dried sheets were cut and shaped into packaging 
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3.3 Design Development 

• Packaging structure designed for wet wipes usability 

• Focus on flexibility, sealing ability, and durability 

• Prototype packaging developed and tested 

 

3.4 Characteristics of Agar-Agar 

 

• Agar-agar is a natural polysaccharide obtained from red algae. 

• It has excellent film-forming ability, making it suitable for biodegradable packaging. 

• It shows good gel strength and forms a firm structure when cooled. 

• Agar-agar is biodegradable and eco-friendly, reducing environmental impact. 

• It has good water absorption capacity, but is slightly sensitive to moisture. 

• It provides transparency and smooth texture in films. 

• It is non-toxic and safe, suitable for food and hygiene applications. 

• It has moderate mechanical strength, which can be improved by blending with other materials. 

 

3.5 Characteristics of Glycerol 

• Glycerol is a natural plasticizer commonly used in biodegradable films. 

• It improves the flexibility and softness of the material. 

• It reduces brittleness and prevents cracking of films. 

• Glycerol enhances stretchability and elasticity of packaging material. 

• It is water-soluble and helps in uniform mixing of components. 

• It is non-toxic and safe, widely used in food and pharmaceutical products. 

• It increases moisture retention, which may slightly reduce water resistance. 

• It improves the overall handling and durability of biodegradable films. 

 

4. Results and Discussion 

The developed biodegradable packaging showed satisfactory performance in terms of flexibility and strength. 

Moisture resistance was moderate but acceptable for short-term wet wipe storage. 

 

The biodegradability test confirmed that the material decomposed naturally within a specific period, unlike 

conventional plastic packaging. 

 

The use of natural materials such as cellulose and starch improved environmental sustainability. However, 

improvements are required in water resistance and shelf-life for commercial applications. 

 

5. Advantages 

• Eco-friendly and biodegradable 

• Reduces plastic pollution 

• Made from renewable resources 

• Supports sustainable packaging industry 

 

6. Limitations 

• Lower moisture resistance compared to plastic 

• Limited durability for long-term storage 

• Requires further improvement for large-scale production 
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7. Applications 

• Wet wipes packaging 

• Hygiene product packaging 

• Medical disposable packaging 

• Eco-friendly consumer goods packaging 

 

8. Conclusion 

This study demonstrates that biodegradable materials can be effectively used for wet wipes packaging. The 

developed packaging provides an eco-friendly alternative to conventional plastic packaging. 

 

Although certain limitations exist, further research and material modifications can improve performance and 

enable large-scale adoption. This work supports the development of sustainable packaging solutions and 

contributes to environmental protection. 

 

9. Future Scope 

• Improvement in water resistance 

• Use of advanced bio-coatings 

• Large-scale production techniques 

• Development of fully compostable packaging systems 
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