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& & . Precise Synthesis of Tri- and More Block Polymers with Unusual

Block Sequences by Methodology Combining Living Anionic
Polymerization with Specially Designed Linking Chemistry
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1 Tokyo Institute of Technology, Tokyo, Japan,
2 National Taiwan University, Taipei, Taiwan,
3 Fudan University, Shanghai, China

A B:2020F 7 A 31 H(%)14:45~16:15
KETHAESEY AT L [Zoom] IC&DH > T4~ FfE
S

Block polymers have recently received much attention as important
nanomaterials in the fields of nanoscience and nanotechnology. For this purpose,
their well-defined and precisely controlled structures are essential. Such block
polymers are generally synthesized by the living anionic polymerization where two
or more different monomers are sequentially polymerized. With similar reactive
monomers, all possible block polymers are readily synthesized because crossover
polymerization is acceptable. In contrast, with different reactive monomers, the
number of synthetically feasible block polymers is considerably limited due to the
difficulty of crossover polymerization. We herein propose a new methodology
combining living anionic polymerization with specially designed linking chemistry
to overcome the synthetic problem of block polymers.

With this methodology, quite new and well-defined tri- and more block co-, ter-,
and quarter polymers with unusual block sequences inaccessible by the sequential
polymerization have been successfully synthesized.
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;% @ :Carbohydrate-based block copolymer nanoparticles
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Among the bottom-up strategies, self-assembly of block copolymer systems is an incredibly
powerful concept in macromolecular engineering that offers an invaluable tool for the
preparation of 2D and 3D discrete nanostructures, ranging from materials science to molecular
biology, which are often not accessible by any other fabrication process. During several decades,
block copolymers (BCP) systems have received considerable attention as a promising platform
for preparing nanometer-scale structures and materials due to their self- assembling nature into
periodic domains whether in solution (nanoparticles) or solid states. To date, numerous studies
have been focused on the self-assembly of petroleum-based BCPs for potential applications in
multidisciplinary fields, such as nanoparticles for drug delivery, or nano-organized films for
biosensors, or nanolithography, etc. Such materials are derived from fossil resources that are
being rapidly depleted and have negative environmental impacts. In contrast, carbohydrates
constitute a sustainable source of materials that have attracted a growing interest due to their
“green” aspects, biocompatibility, biodegradability, and bio- recognition properties. This is
currently attracting much interest in various sectors and their industrial applications at the
nanoscale level will have to expand quickly in response to the transition to a bio-based economy.
This talk will focus on the design and the nanofabrication of functional materials based on novel
oligosaccharide-based block copolymers (glycopolymers) leading to new functionalized
glyco-nanoparticles for encapsulation and energy devices. These new biomaterials, produced
with environmentally friendly techniques, develop economically valuable uses for biomass and,
at the same time, address important socio-economic problems. We will describe how the
concept of self-assembly of carbohydrate BCP systems has enabled the practical realization of
some nanofabrication objectives by reference to recent examples (nanoparticle/ encapsulation).
This is a real challenge, strongly motivated by the potentials offered by mimicking Nature and
by exploiting, at the nanoscale level, the potential of carbohydrate-based materials towards the
developments of novel nanoparticles not expected in shape and applications.
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Thin Films Highly Nanostructured
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To date, numerous studies have been focused on the self-assembly of petroleum-
based block copolymers (BCPs) for potential applications in multidisciplinary
fields, such nano-organized films for biosensors, or nanolithography, etc. Such
materials are derived from fossil resources that are being rapidly depleted and
have negative environmental impacts. In contrast, carbohydrates are abundant,
renewable and constitute a sustainable source of materials. This is currently
attracting much interest in various sectors and their industrial applications at the
nanoscale level will have to expand quickly in response to the transition to a bio-
based economy. The self-assembly of carbohydrate BCP systems at the nanoscale
level via the bottom-up approach, has allowed only recently the conception of
very high-resolution patterning (thin films with sub_10nm resolution) that has
never been attained to date by petroleum-based molecules and provides these new
materials with novel properties such as: New generation of Nanolithography,
Memory devices, OPV, high resolution Biosensors. We will present recent results
on the self-assemblies of carbohydrate-based block copolymer leading to highly
nanostructured thin films (sub-10nm resolution) using Directed Self-Assembly
(DSA) approach in combination of solvent and/or thermal annealing as well as
new and ultra-fast microwave “cooking” approach”.
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Nanoscale Element Substitution Science: Synthesis
and Structure-specific Functions of
Unprecedented Nanoparticles
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Element substitution reactions are quite effective for nanoscale inorganic materials
(nanoparticles) with large specific surface areas, and provide various nanostructures |ike
non—equilibrium structures that cannot be obtained by one-step synthesis. In this talk,
the synthesis of unprecedented nanoparticles by the ion exchange reactions of ionic
nanoparticles and the pseudo-galvanic replacement reactions of metal nanoparticles will be
presented, and the structure-specific functions derived from the modulation of ground-
state electronic structures will be discussed.
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