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The issue of plastic waste has become a global environmental concern, with millions of tons of plastic discarded annually (Parker, 2019). It pollutes the oceans, threatens marine life and impacts human health. The report will address this problem and reflect on how innovators and entrepreneurs are renewing prototyping to create solutions to this challenge. The challenge of plastic waste requires a multidisciplinary strategy that integrates scientific research, business acumen and engineering expertise. The report aims to assess the significance of the prototype stage in addressing the challenge of plastic waste and its potential to contribute to its eradication. It will examine how prototyping plays a crucial role in promoting the creation of novel approaches and encouraging cooperation among researchers. It will define how the cyclical process of refining and testing prototypes has the potential to contribute towards a future where plastic waste is dealt with in an eco-friendly manner. 
[bookmark: _Toc130494259]Discussion
The prototyping process includes implementing ideas and concepts from the design team into physical forms, allowing experimentation and testing (Interaction Design Foundation, 2022).  Prototyping allows collaboration among students and researchers, who can leverage their diverse knowledge and skills to develop innovative solutions to this intricate problem. It plays a significant role in developing innovative solutions to issues such as plastic waste. The prototype stage provides insights into practical applications and bridges the gap between theory and practice (Wiley, 2017). 
The ability to test and validate the design in the prototype stage is essential for reducing risks and costs associated with launching a new product or technology to market (Allinson, 2023). Furthermore, prototyping enables the development of eco-friendly solutions to the issue of plastic waste. Overall, it is significant for promoting innovation, collaboration and sustainable development, contributing to the global endeavour to tackle the problem of plastic waste. 
During the prototype stage, the primary focus of our research is to design and assess new technology and materials that can help to reduce plastic waste. In this stage, we have the opportunity to develop and trail new materials that are biodegradable and do not contribute to environmental pollution. These plastics are derived from sustainable materials, such as those derived from plant-based sources, and break down rapidly after disposal. Moreover, biodegradable and compostable materials undergo biodegradation by microorganisms resulting in the formation of water, carbon dioxide, mineral salts and new biomass within a specific timeframe. The use of biodegradable and compostable materials helps to contribute to plastic waste management by promoting a more eco-friendly and sustainable usage of plastic materials (European Environment Agency, 2023). 
The process of prototyping enables entrepreneurs to experiment with different packaging designs that use less plastic or ones that are capable of being reused. It can include formulating new materials like paper-based packaging or designing innovative product delivery systems that eliminate the need for packaging. Paper-based packaging is a promising substitute for traditional plastic-based packaging. It can be used for a wide range of products including, retail packaging, shipping containers, and food and beverage packaging. Additionally, paper-based packaging is designed to be environmentally friendly, reusable and compostable, which helps to reduce waste. In contemporary times, companies are investing in new packaging for their products. Substitutes for plastics comprise engineered cardboard and laser-etching vegetables. Additionally, there is a growing emphasis on how containers can be recycled and repurposed (Thornton, 2020). 
The stage of prototyping is an ideal time to formulate and trial new recycling technologies that can process plastic waste efficiently. Entrepreneurs can experiment with different techniques such as mechanical, biodegradation or chemical recycling to discover the most effective and sustainable approach. For instance, chemical recycling is a process that involves breaking down waste into its constituent chemicals (Goodall, 2023). These chemicals create new plastic materials and provide an advantage over traditional mechanical recycling techniques. Chemical recycling has the potential to address the problem of non-recyclable plastic and reduce the amount of plastic waste, which is deposited in a landfill or released into the surroundings. In contrast to incineration for waste-to-energy conversion, chemical recycling can reduce GHG emissions and other pollutants to a great extent (Kumar et al., 2021).
Designing consumer products with less plastic is an effective way to eradicate plastic waste. The prototyping stage facilitates entrepreneurs in developing innovative consumer products that require less plastic, such as refillable containers or items packaged with biodegradable or recyclable materials. These products can be designed to meet consumer requirements and demands while reducing their impact on the environment. For instance, refillable containers, for products such as laundry detergent, conditioner and shampoo can reduce the amount of plastic waste, generated after using a single plastic bottle. Today, companies like Unilever are designing refillable containers to reuse several times rather than discarding them after a single use (Unilever, 2023). It will help in reducing the plastic waste produced by disposable plastic bottles and assist customers in saving money over time. Moreover, brands like L'Oreal have launched a system of refillable shampoo, where customers can purchase a long-lasting container and replenish it with shampoo as needed (L'Oréal, 2022). Overall, refillable containers reflect how prototyping led to the development of innovative consumer goods that encourage sustainability and reduce plastic waste. 
[bookmark: _heading=h.3znysh7][bookmark: _Toc130494260]Conclusion
[bookmark: _heading=h.2et92p0][bookmark: _heading=h.tyjcwt]The report has analysed the significance of "Prototype" as the design thinking process. It has discussed how the prototype stage influences the process concerning the issue of plastic waste. It has addressed the plastic waste problem and suggested ways to mitigate it. The report findings indicate various methods, from developing biodegradable plastics and recycling techniques to creating innovative packaging and consumer goods. As the prototype phase progresses, innovators continue to enhance their designs and solutions. Furthermore, they build upon their achievements and learn from their failures. Ultimately, these efforts will help individuals move closer to a future where plastic waste is no longer a threat to the environment, but a resource that is used sustainably and responsibly. Moreover, consumers purchasing refillable bottles, foldable coffee cups, silicon reusable leads and key ring bag will find them more durable and long-lasting than single-used bottles. Instead of buying new bottles every time, they can simply refill the existing container.
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