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Chiral Amplification and Chiral Sensing by Helical Polymers

Eiji Yashima ", Katsuhiro Maeda’, Kazuhide Morino'
1Depanfment of Molecular Design and Engineering,
Graduate School of Engineering, Nagoya University
2Yashima Super-structured Helix Project, ERATO,

Japan Science and Technology Agency (JST)

Abstract

A unique feature of synthetic helical polymers for chiral amplification and chiral sensing is described. In contrast to
host-guest and supramolecular systems using small synthetic receptor molecules, chirality can be significantly
amplified in a helical polymer, such as poly(phenylacetylene)s and poly(phenyl isocyanide)s with functional
pendants. The detection of a tiny imbalance in biologically important chiral molecules can be possible through a
non-covalent bonding interaction with high cooperativity. Using rationally designed chromophoric helical polymers
combined with functional groups as the pendants, polymeric receptors with a highly efficient chiralitysensing ability,

which target particular chiral guest molecules, can be developed.

Keywords: Chirality; Circular Dichroism; Chiral Amplification; Helical Structures; Chiral Sensing
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Development of a Multi-physics Simulator

for Micro-flow Analysis using a Particle Method

Seiichi KOSHIZUKA", Yukihito SUZUKI?, Masaki KOISHIKAWA® and Takayuki SATO
"School of Engineering, The University of Tokyo
2Japan Science and Technology Agency

Abstract
A computer code of multi-physics involving fluid dynamics, surface behavior and solid dynamics has been
developed for micro-flow based on a particle method. Governing equations are discretized by particle interaction

models. Incompressible flow is solved by a semi-implicit algorithm. This particle method is called Moving Particle



Semi-implicit (MPS) method. Since no meshes are necessary for discretization, large deformation of moving
interfaces can be analyzed. Production of micro-droplets at the junction of two micro-channels is analyzed by the
MPS method. A time step is further divided to smaller ones for calculating surface tension because it is dominantly
large in this problem. The calculation result shows good agreement with an experiment with respect to the production
rate. Cell culture in micro-channels is analyzed by the MPS method with an adhesion model of cells. The cell

aggregation pattern agrees with an experimental observation.

Keywords: Particle method, MPS, Numerical analysis, Micro-flow, Multi-physics, Micro-droplet, Cell culture
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Pyropolymer MEMS
Satoshi KONISHI

School of Science and Engineering, Ritsumeikan University

Abstract

Carbons have been used as conductive materials with many promising chemical and thermal properties. Recent
results of material science have brought carbons to light again. We can name carbon nano structures as a typical
example of the innovation. This work aims to explore pyropolymer thin films for MEMS applications. Both polymer
and carbons are attractive materials for biochemical micro systems. Consequently, research on pyropolymer MEMS
will expand possibilities of organic materials in MEMS. Here, the pyropolymer is formed from the pyrolysis of
Parylene thin film. The promising carbon MEMS applications reside in the fact Parylene-pyrolyzed carbons have
smooth surface (due to CVD deposition of Parylene) and benzen-rich chemical structure. Through Parylene
micromachining and following pyrolysis, we can also obtain carbon MEMS structures for various applications. We
have reported the first complete preparation, process, pyrolysis and properties of parylene-derived pyropolymer|[1].

Detailed material and process information will be explored and provided.

Keywords: pyropolymer; MEMS; pyrolysis, parylene; carbon



