
According to the EPD, only about 1% of the total food waste

produced in Hong Kong is recycled. With more people

realizing the importance of maintaining earth’s ecological

balance, applications of biodegradable materials have

become a sustainable development trend in different

industries. A brand-new design opportunity arises by

transforming biodegradable food waste/ food

by-products into stable, hard bioplastics, thus

generating valuable product design ideas.
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BACKGROUND

The best result was obtained when combining PLA and eggshells. The optimal content of eggshells in PLA is
about 10% to 20%, which produced materials that were more stable, harder, smoother and more water
resistant than the rest. Since PLA could be 3D printed, eggshells-PLA could potentially be converted to 3D
printable form. Many applications could be explored based on the physical properties.

The final design is a food container set made of eggshells and PLA. While solving the problem of food waste,
it also provides a forward-looking alternative to the problem of disposable containers and tableware. The
purpose of the design is to change people's habits when buying takeaways, and to encourage the use of
reusable containers. Hence, tough bioplastic container can play an important role in sustainability.

• To explore and test 
various 
biodegradable 
materials, and to find 
out their possible 
applications.

• To tackle the 
challenges that users 
face in daily life and 
to identify alternative 
design opportunities.

• To create unique and 
innovative design 
elements.

• To achieve efficiency 
and sustainability in 
environmentally 
friendly production of 
materials and 
design.

RESEARCH

OBJECTIVES

Bioplastics were made from biodegradable materials such as eggshells,
calcium alginate, gelatin, coffee bean husk, prawn shells, and Polylactic
acid (PLA). Different formulations were tested following the procedures of
material testing and their feasibility were verified, the aim of which was to
find a new decomposable, biodegradable, and reusable hard material to
solve the current problem of food waste. Based on the testing results,
design concepts were proposed to address user pain points. The
concepts were tested, and the final design presented.

METHODOLOGY

FINDINGS

Through the design of
bioplastic food container
project, it is not only possible
to prevent and reduce the
waste of eggshells, but also to
recycle eggshells into valuable
products. Bioplastic food
container can be disposed of
with food waste and then
converted into biogas with the
help of anaerobic digestion as
a source of green energy and
nutrient-rich biofertilizers. It
has a lot of potential.

CONCLUSIONS

Optimal Content: Adding 10% to 20% eggshells to PLA
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