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Hierarchical pattern formation

Yin, et al. (2019)

Yin, et al. (2019)

3D phase-field simulations explain the formation of ridges and the single jellyfish

Simulations of an aqueous 3 wt% sucrose solution.
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Structure-Processing Correlation in Freeze Cast Collagen Scaffolds
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Structure-Processing Correlation in Freeze Cast Chitosan Scaffolds
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Effects on the Mechanical Performance of Chitosan-Nanocellulose Composites

• Chitosan with:
• Cellulose nanofibrils (CNF) 

5-20 nm wide, 500 nm to several micron long
• Cellulose nanocrystals (CNC)

4–5 nm wide, 50–500 nm in length
• Cellulose nanoblend (CNB)

• Chitosan without nanocellulose

Yin, K., Divakar, P., Wegst, U.G.K. Biomacromolecules, 2019
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Effects on the Mechanical Performance of Chitosan-Nanocellulose Composites
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Effect on Performance of Freeze Cast Scaffolds for Peripheral Nerve Repair

Riblett, B.W., Francis, N.L., Wheatley, M.A. and Wegst, U.G.K. (2012), Adv. Funct. Mater., 22: 4920-4923.

Structural Features in Freeze Cast Polymer Scaffolds
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Freeze Cast Nacre 
from Al2O3 Platelets?

50 µm

Alignment of Al2O3 Platelets
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Enhanced Mechanical Properties: Platelets outperform Particles
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Freeze Casting in Uniform Magnetic Flux
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Excellent Flake Alignment in 2 Directions
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Enhanced Mechanical Properties
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Improved Permeability and Quality Factor
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Alternating Magnetic Field

Permeability

Quality Factor
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