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Geometrically frustrated self-assembly of trapezoidal puzzlemers
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Open-boundary assemblies and geometric frustration

• Particles cannot fit together perfectly on a large scale
• Strain accumulates as the structure deforms to bind new particles to its boundary

Berengut et al., ACS Nano 14, 17428 (2020)

Tyukodi et al., arXiv:2109.01174

Serafin et al., Nat. Comm. 12, (2021)
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Energetics of finite-sized 2D sheets of puzzlemers

Simple model with easily tunable 
frustration and elasticity
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Escaping frustration: out-of-plane deformations

Morphologies and size control of 2D sheets
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Tuning frustration with trapezoidal puzzlemers

Challenges
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• Self-assembly of a polydisperse mixture of puzzlemers
• Modes of escaping frustration (e.g. buckling, defects)
• Effect of temperature (thermodynamics of GFAs)
• Experimental realization of trapezoidal puzzlemers with DNA origami colloids
• Active self-assembly (IRG 1 + IRG 2)
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Continuum elastic theory

Key to controlling sizes
Neighbor interactions that are resistant to 

bending but weak to stretch and shear


