
Bio-based structural colours: from novel synthetic 
strategies to structural control via processing
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Can we produce structural biocolour inexpensively?

Photonic Crystals (PhCs)  from  bottlebrush 
block-copolymers (BB-BCPs) self-assembly

• Rapid self-assembly

• Inexpensive

• Bio-based
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Colour is a function of: 
1. Degree of polymerization (N)
2. Incompatibility of the side 

chains (X)
3. Grafting density
4. Angle of re�ection (θ)
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Drawbacks of synthetic pigmentary colour:

• Toxic or non-renewable compounds 

• Fixed and fades over time 

• Pollution by pigment loss

• Challenging end-of-life treatment

Structural colour potential advantages:

• Iridescence

• No fading

• Tunable 

• Reduced impacts upon material degradation


