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Chitosan Based Organic-Inorganic Composites
Applied in Additive Manufacturing

Ideate – Bioinspired Design
From Shrimp to Metals

Prototype – Developing a New Composite Material 
Methodology for cold shaping metals

Realise – Future Applications of Chitosan-Metal Composite

What is Chitosan?
Chitosan is a biopolymer derived from Chitin, the second most abundant 
naturally produced organic material. It is usually derived from insects and 
shellfish like shrimp. When cured it produces extremely strong sheets 
which mimic modern plastics. 

Chitosan is being explored as a sustainable material for use in fields like 
medicine and consumer goods. However there are several Challenges:

A. Chitosan polymerises well in the X & Y axes, but not Z.
B. Chitosan polymerises as it loses moisture content.

How can Chitosan be utilised in building larger three dimensional 
structures? 
A potential solution lies in composite materials. 
Chitosan exhibits good bonding with materials, and exhibits chelating 
properties, binding well to metals. Chitosan cures into a solid once 
it’s moisture content has evaporated. These behaviours can be 
utilised to solve the two key challenges: 
A. Metal powders can be used as the aggregate material, bound 
by a Chitosan matrix, thus forming composite.
B. Chitosan-Metal gel can be shaped in any manner at room 
temperature, and will solidify into a solid object once moisture 
evaporates.

The objectives of the prototyping phase were:
1. Develop a suitable working composition of Chitosan-Metal paste
2. Develop a methodology for using the composite
3. Discover how to refine the composite into finished products

The following discoveries and innovations were achieved:
1. Irregular metal particles bond better than spherical particles.
2. The paste can be extruded into shapes or cast in moulds at room 

temperature, making it viable for extrusion 3D printing.
3. Oven dried samples are solid and can be melted into liquid metal.
4. Using a benchtop induction heater allows melting of metal in the composite.
5. Melting the metal allows the powder to fuse into a solid metal piece

With the Chitosan–metal organic-inorganic composite, several 
potential applications can be explored. 

The first application is Chitosan based 3D printing. 
Similar methods have been developed before using Chitosan fused 
with cellulose (FLAM) or calcium carbonate. Using metals as the 
aggregate ingredient imparts the metal’s properties to the composite. 

The second application is low-cost metal fabrication.
Conventional metal production uses expensive equipment. Using this 
composite, objects can be crafted in moulds or even 3D printed at 
room temperature, thereafter being heated until the metal fuses 
together, resulting in a solid metal object. This makes metal 
production accessible to hobbyists and the backyard scientist for 
rapid prototyping, jewellery production etc.
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