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Freeze Casting: Directional Solidification of Water-based Systems
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Hierarchical Structure Formation during Freeze Casting
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Instability Formation in Ice Crystal Growth
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Hierarchical pattern formation

3D phase-field simulations explain the formation of ridges and the single jellyfish
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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
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Effects on the Mechanical Performance of Chitosan-Nanocellulose Composites
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Structural Features in Freeze Cast Polymer Scaffolds
Effect on Performance of Freeze Cast Scaffolds for Peripheral Nerve Repair

K. ( Funct. Mater., 22: 4920-4923.
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Effect on Performance of Freeze Cast Scaffolds for Peripheral Nerve Repair
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Alignment of Al,O; Platelets
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Enhanced Mechanical Properties: Platelets outperform Particles
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Mechanism of Alignment: Shear Flow During Freezing
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Freeze Casting in Uniform Magnetic Flux
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Excellent FIake Alignment in 2 Dlrectlons
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Enhanced Mechanical Properties

A | with BF B | | "6 3 I
. ; ' withBF ”- =

e ————————— -V

7 |IBF 500 ;

with BF / /‘/ ) fie [IF0 \{

MY lIFD i S ! ! with B-field P2 {
Wl:th B-field > L ] : :

! ) e /’ ] : 4
Ao's.. e — ,,,,,,, :/./.' ...... .........././..-3... N with BF /§
& s i : J i ; | LFDLBF i
s | | with BF i) 7 I P / i
: ! IFDLBF ; /'/ : : E Wllllllt?:lg BF ‘ H i
A s } without BF AN /-“ ~ ' : g ! 3 r
B g . Y 8 %
£ o] ‘ g « 4
LFDLBF & ) £ .
K 3
> Y
’ 06 - LFD1 BF

Chitosan 0.051 ’ """"""" """""" | ;

-@- ....W .ﬁ,%

1 2 5 10 20
Modulus (MPa)
ny=2 n,=1.5
1
"7\ Sendust flakes- A T woner B = 1°C/min ¢ T veone
= chitosan LQ ®  with BF e 10°C/min ®  with BF
: n
composite @9
<&? 0.1 ” 0.14 0.1+
1 2 1 T
3 » 2
IIFD 2 0014 © 0014 @ 0014

e /P 3 2 o/ [
- >. -

e . o s /3 K .

i) [
0.001 - , . & 1E-34 2 0.001 - 4
1E-4 T 1E-4 T 1E-4 T
0.01 0.1 1 0.01 0.1 1 0.01 0.1 1
fu I Iy den se poro us Relative Density Relative Density Relative Density
cell wall cell wall honeycomb =1 n,=1

Yin, Reese, Sullivan, Wegst (2020), Adv. Funct. Mater. 31, 2007743.

CELEBRATIWE

n* TMS2021 VIRTUAL « MARCH 15-18, 2021

. t’ www.tms.org/TMS2021 ¢ #TMSAnnualMeeting




Improved Permeability and Quality Factor
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