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Multicomponent Self-Sorting of Amphiphilic Random Copolymer Micelles: Control of
Dynamic yet Selective Association (' Graduate School of Engineering, Kyoto University)
ORikuto Kanno,' Makoto Ouchi,' Takaya Terashima'

Amphiphilic random copolymers bearing hydrophilic polyethylene glycol (PEG) and
hydrophobic alkyl groups as side chains fold by the association of the alkyl pendants into
unimer or multichain micelles in water. The binary mixtures of PEG random copolymers with
different composition and/or different alkyl pendants induce self-sorting to form discrete
micelles in water' (Figure la). Recently, we further examined the self-assembly of the
multicomponent mixtures of ionic random copolymers bearing quaternary ammonium cations
or sulfonate anions and PEG copolymers to find the unique behaviors: the ionic copolymers
and PEG copolymers co-self-assembled into ion/PEG-fused micelles in pure water, whereas
the fused micelle separated into discrete ion- or PEG micelles via self-sorting in the presence
of salts*® (Figure 1b). In this paper, we report multicomponent self-sorting of amphiphilic
random copolymer micelles via dynamic yet selective association in water.

Keywords : Amphiphilic Random Copolymer, Polyelectrolyte, Self-Assembly, Self-Sorting,
Micelle.
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Determination of Permeability and Transbilayer Diffusion Coefficient across Lipid Bilayers of
Liposomes by Using Capillary Electrophoresis with Moment Analysis Theory

(Faculty of Science, Rikkyo University) OXKanji Miyabe, Shunta Inaba

A moment analysis method was developed for the determination of permeation rate constants
and transbilayer diffusion coefficients across the lipid bilayers of liposomes. The values of
permeation rate constant and transbilayer diffusion coefficient of carbamazepine across the
lipid bilayer of liposomes consisting of 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine
(POPC) and phosphatidylserine (PS) were determined by analyzing the first absolute and
second central moments of elution peaks of carbamazepine measured by liposome
electrokinetic chromatography with moment equations. It was experimentally confirmed by
using parallel artificial membrane permeability assay and Caco-2 cells that carbamazepine is
permeable across lipid bilayers.

Keywords : Moment Theory, Lipid Membrane Permeability; Liposome Bilayer, Transbilayer
Diffusivity, Liposome Electrokinetic Chromatography
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Amphiphilic Peptoid with Different Crystalline Alkyl Side-Chains Affected the Construction
of the Self-Assemblies (! Graduate School of Science and Engineering, Kansai University, *
Faculty of Chemistry, Materials and Bioengineering, Kansai University, > ORDIST, Kansai
University, * Faculty of Textile Science and Technology, Shinshu University) ~(ORenya
Fukuda' + Yota Okuno®? » Tomoki Nishimura* » Yasuhiko Iwasaki**

Recent studies have shown that amphiphilic block copolymers with crystalline hydrophobic
segments can form anisotropic self-assemblies. In this study, we synthesized amphiphilic
diblock peptoids with poly(sarcosine) as the hydrophilic segment and peptoids with linear alkyl
groups (carbon numbers: 4, 6, 8) on the side chains as the crystalline segment to examine the
effect of alkyl chain lengths on self-assembly morphology in water (see below). Self-
assemblies were prepared by the injection method, followed by heating the dispersed solution
to induce crystallization of the hydrophobic peptoids. Transmission electron microscopy
revealed that spherical structures were formed in all samples immediately after injection, which
then transitioned to sheet structures upon heating. In particular, wide-angle X-ray scattering
and selected area electron diffraction confirmed the crystallization of the hydrophobic
segments within the sheet structures. Furthermore, in the case of carbon number 4, a phase
transition to a tubular structure occurred via the formation of a sheet structure. The hydrophobic
fraction (n / (n + m)) of the constituent polymers is considered to significantly contribute to the
construction of the tubular structure. We will further discuss how the number of carbons in the
side chain affects the nanostructure when the number of carbons is 6 and 8 in our presentation.
Keywords : Peptoid; Nanostructure, Self-assembly, Crystallization-driven self-assembly,; Two-
dimensional material
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Self-Healing Supramolecular Polymer Glass Composed of Only
Macrocycles

(‘The University of Tokyo, > RIKEN CEMS)

OYuta Fujisawa,' Yulong Ji,' Takuzo Aida'?

Keywords: Self-Healing; Supramolecular Polymers; Hydrogen-Bonding Interactions;
Macrocycles; Structure-Property Relationship

The precise architectural control of polymers has been a key focus in synthetic polymer
chemistry due to the potential for novel polymer topologies to unlock unique properties.
Cyclic polymer architectures, which lack end groups, have garnered particular interest for their
ability to exhibit distinct material properties. However, efficient and practical methods for
synthesizing cyclic polymers remain a significant challenge.! Therefore, the potential of
cyclic molecules as materials has not been deeply explored.

People believe that polymeric materials show high mechanical properties because they
have complicated chain entanglement. Here, we serendipitously discovered the formation of
cyclic oligomers (CTUEG;), analogous to mechanically robust poly(ether thiourea)
(PTUEG:),” exhibited rigid properties despite the absence of chain entanglement. We
optimized the synthesis route and succeeded in obtaining a specific ring size of CTUEGs; on a
gram scale, enabling detailed investigations including mechanical and rheological
measurements. Comparisons with the linear oligomer LTUEG3; and PTUEG; highlighted the
rigidity of CTUEGs due to its conformational restrictions and clarified its unique properties.
Furthermore, we also investigated the properties of the mixture of CTUEG; and LTUEG:.
The obtained results from rheological measurements cannot be explained by simple summation
of CTUEGs; and LTUEG: properties, indicating the formation of rotaxane structures. We will
focus on the fundamental interest in CTUEG3; from a viewpoint of materials science.
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1) Tezuka, Y.; Oike, H. Topological Polymer Chemistry. Prog. Polym. Sci. 2002, 27, 1069.
2) Y. Yanagisawa, Y. Nan, K. Okuro, T. Aida, Science 2018, 359, 72.
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