adolphe institute |J_ Swiss National q(s pls> :n

excellence in pure and applied nanoscience Science Foundation

swiss physical society

Large-Scale Ordered Block Copolymer Gyroid Films
by Solvent Evaporation Annealing

) René Iseli, Doha Abdelrahman, Cédric Kilchoer, Narjes Abdollahi,
2 - Brian van Buren,Jack Braden Bradford, Bodo Wilts,
Matthias Saba, Viola Vogler-Neuling, Ilja Gunkel,Ullrich Steiner

Adolphe Merkle Institute, University of Fribourg

SPS Annual Meeting 2024 - Biophysics and Soft Matter — 10th of September 2024



Overview VA

000000

SPS Annual Meeting 2024 - Biophysics and Soft Matter — 10th of September 2024



Block Copolymer Self-Assembly V.
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Applications V.
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Goal: Control over the Self-Assembly

large homogeneous domains

000

control over deformation

2

i °
um fmugh!y 20-unjt Cells)

m

2x2x2 unit cell

Ccnﬁ nm)
Volume box

p=842°
81429 nm)

0.64 pm

(roughly 5-unit cells)

b{130 nmyj

SPS Annual Meeting 2024 - Biophysics and Soft Matter — 10th of September 2024

wu 288




Approach: Combining two Successful Stories V.
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Control over the domain size of 2D self-assembly
Solvent Evaporation Annealing (SEA)

To our group well-known, easy to analyse polymer system
polyIsoprene-b-polyStyrene-b-poly(ethylene Oxide)
(ISO3)
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Approach: Combining two Successful Stories V.

0000

To our group well-known, easy to analyse polymer system
polyIsoprene-b-polyStyrene-b-poly(ethylene Oxide)
(ISO3)

from 2D to 3D

Dehmel, R., Macromolecules, 50(16), 6255-6262, 2017
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@ Method: Solution - Spin Coating - Drying VA

00000

non-volatile
component

volatile -——
component

SPS Annual Meeting 2024 - Biophysics and Soft Matter — 10th of September 2024 10



Grainsize Manipulation through SEA
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21| Analysing Polymer Templates Y
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Analysing Polymer Templates A\ 4
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Atomic Force Microscopy
(AFM)

matching of surface and cross-sections
2 methods, manual matching

Focused Ion Beam (FIB)

off pattern . Sj on pattern
Abdelrahman, D., ACS Applied Materials & Interfaces, 15(50), 57981-57991, 2023
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@ Preparing Samples for FIB Analysis
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Focused Ion Beam (FIB) Cross Sections V
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Focused Ion Beam (FIB) Crosssections A\ 4
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Questions?
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No Control of Size

COMMUNICATION
Mesophase Bulk Single Crystals

Preparation of Macroscopic Block-Copolymer-Based
Gyroidal Mesoscale Single Crystals by Solvent Evaporation

7-24 days of annealing
Ethan M. Susca, Peter A. Beaucage, R. Paxton Thedford, Andrej Singer, Sol M. Gruner, Grain sizes 7 — 14 mm?2)

Lara A. Estroff, and Ulrich Wiesner* Film thickness 100-300 pm
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SEA 2022: Controlling Cylindrical Morphologies

Grain sizes up to 500 nm diameter (about 0.25 pm?2)
Wetfilm thickness 400 nm

1000+
The temperature of the chamber was initially increased to rapidly evaporate the solvent g ]
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Pathway-Dependent Grain Coarsening of Block Copolymer Patterns
under Controlled Solvent Evaporation

Arkadiusz A. Leniart, Przemyslaw Pula, Robert W. Style, and Pawel W. Majewski*

Cite This: ACS Macro Lett. 2022, 11, 121-126 I: I Read Online
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Method FIB SEM

90°

SPS Annual Meeting 2024 - Biophysics and Soft Matter — 10th of September 2024

24°

23



Method Code - Matching with Ideal Model
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