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Expanding the Scope of Surface-Initiated 
Polymerization

Prof. Harm-Anton Klok
Institutes of Materials, Ecole Polytechnique
Fédérale de Lausanne (EPFL), Switzerland

2024 5 14 14:30~15:30

2 2

Abstract: Surface-grafted polymer thin films, which are commonly referred to as 

polymer brushes, have emerged as a unique class of surface coatings. Chain-end 

tethering polymers in close proximity using surface-initiated polymerization 

methodologies enforces a stretched conformation of the polymer grafts, which leads to 

several unique materials properties. Polymer brush films, for example, can be designed 

that are exceptionally effective in preventing biofouling, or which possess 

extraordinarily low friction coefficients.

This presentation will highlight three recent discoveries from our laboratory that take 

advantage of surface-initiated polymerization reactions to generate polymer surface 

coatings with unique properties. In a first example, it will be shown how surface-grafted 

polymer films can be designed and prepared that display piezo- and pyroelectric 

properties, which is of great interest e.g. for energy harvesting applications. In a second 

example, it will be shown how, for a polymer film of a given thickness and composition, 

solvent uptake and swelling can be controlled, essentially by molecular engineering at 

the polymer brush – substrate interface. Since solvent swelling is essential to non-

fouling and lubrication applications, this provides a new approach to engineer such 

properties. Finally, it will be shown how concepts from supramolecular chemistry can 

be harnessed to generate surface-grafted polymer films that potentially could be grown 

and removed in a repetitive, reversible manner.

References: 1) Macromolecules 2023, 56, 9915; 2) Adv. Mater. 2024, 36, 2307038; 

3) Angew. Chem. Int. Ed. 2023, 62, e202305930
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Translational Science:
The Chemistry-Biology-Medicine Continuum

Prof. Paul A. Wender
Francis W. Bergstrom Professor,
Department of Chemistry
Professor (by courtesy),
Department of Chemical and Systems Biology
Stanford University, the U.S.A.

2024 6 18 16:30~18:00
5 5-203

“Form follows function”: An aspirational goal of science is the creation of function including 
new therapies, diagnostics, catalysts, reagents, energy sources, environmental interventions, and 
materials. Function-oriented synthesis (FOS) addresses this goal, using synthesis-informed design to 
create structures (form) which exhibit function (e.g. a cure for cancer), often also inspiring new advances 
in synthesis (Nature 2009, 197; Accts Chem Res 2008, 40, 2015, 752). Our FOS research integrates 
chemistry, computer-based design, synthesis, biology, medicinal chemistry and material science into 
studies directed at synthetic, biological and clinical problems (functional goals). This lecture will 
provide examples of FOS directed at the design, synthesis and evaluation of agents that represent a 
platform for enhancing antigen-targeted cancer therapies (Science 2017, 218; Nature Commun 2020, 
1879), agents that cure mast cell tumors in canines (Nature Chem. 2022, 1421) - now FDA approved for 
treating human soft tissue sarcomas in humans, agents that are effective against Gram-positive and 
Gram-negative resistant bacteria (ACS Infectious Dis 2024, 384), leads for the eradication of HIV 
(Nature Commun 2022, 13:121) and organo-catalytically derived drug delivery systems (materials) for 
the transport of mRNA (PNAS 2017, E448; 2018 E5859; JACS 2019, 8416), circRNA (Nature Biotech
2022, 262; PNAS 2023, E2302191120), siRNA (Bioconjugate Chem 2023, 673) and DNA 
(Biomacromolecules 2018, 2812) across biological barriers. These studies have led to a Covid vaccine 
(ACS Central Sci 2021, 1191), a prophylactic vaccine and a cure for cancer in mice (PNAS 2018, E9153), 
a treatment for metastatic cancer in mice (J Cancer Res 2019, 1624) and strategies to address global 
food security. Exemplifying pure discovery science, our step-economically produced RNA/DNA 
delivery systems (CARTs) have been found to exhibit exceptional organ (97% lung, 96% spleen) and 
cell tropism without a targeting ligand (Nature Commun 2023, 6983) and have been used to achieve an 
important engineering goal, the “synthesis” of CAR-T and CAR-NK cells from their non-CAR 
progenitors (Blood Advances 2020, 4244; JACS 2024).
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Materials Science & Engineering in KAIST
for Versatile Applications in Coming-Era

Prof. Byungha Shin
Department of Materials Science
and Engineering,
Korea Advanced Institute of
Science and Technology (KAIST), 
Korea

2024 6 21 Fri 10:30~12:30

MC208

The core of materials science and engineering is the understanding of how 

materials’ structure and chemical make at the micro-, nano-, and atomic 

scale is related to their properties such as electrical, optical, mechanical, 

magnetic, and thermal behavior. Utilizing such relationships, new 

compounds, phases, micro- and nano- structures, and devices with novel 

properties, high-performance, and tuned functionalities are made. Our 

goal is to apply these new materials to various applications such as 

semiconductors, displays, energy materials, sensors, structural materials, 

and biomaterials. MSE also develops economical and efficient synthesis 

and production methods for manufacturing. In the coming era of 

globalization, our department will continue to strive towards 

internationalization, and interdisciplinary research and education. MSE will 

continue to contribute to the rapidly changing world that constantly requires 

innovation and breakthrough. It is a field of continuous growth and 

expansion, and one of the most exciting and challenging fields in 

engineering.
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Materials Science & Engineering in KAIST
for Versatile Applications in Coming-Era

Prof. Jae-Byum Chang

Prof. Jihun Oh

Prof. Himchan Cho
Department of Materials Science and Engineering,
Korea Advanced Institute of
Science and Technology (KAIST), Korea

2024 6 21 Fri 10:00 11:30

MC208

6752



 

 

 Functional Electrospun Nanofibers for 
Flexible Piezoelectric Nanogenerators and 
Lithium-ion batteries 

 Prof. Seongpil An 
 Sungkyunkwan University, 

Republic of Korea 
 

 2024 10 24 16:00~17:00  

 MC102  

  

  

 

Submicron nanoscale fiber technologies have transformed various engineering fields. 
These technologies, when combined with advanced nanomaterials, have led to 
innovation in the development of novel nanocomposites with enhanced thermal, 
electrical, and physicochemical properties. Over the years, various nanofiber-forming 
technologies have enabled engineers and scientists to advance their research, leading 
to numerous outstanding research results. In recent years, nanofiber-based techniques, 
particularly for energy harvesting and storage applications, have emerged as promising 
platforms in multidisciplinary engineering related to next-generation energy devices. 
In this presentation, I will highlight our research progress in the development of 
piezoelectric nanogenerators for energy harvesting and lithium-ion batteries for energy 
storage based on electrospinning technique and electrospun nanofibers. These nano-
textured fiber technologies hold great potential for broad applications in energy-related 
engineering fields. 
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 Synthesis-Enabled Drug Discovery 
 -The Case of Delgocitinib Discovery - 

    

JT  i2i-Labo 

 2024 12 11 16:30~18:00 
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 Adaptive Molecular Crystals: From Mechanical 
Flexibility to Self-Healing 

 Prof. Dr. C. Malla Reddy 
Department of Chemistry, 
Indian Institute of Technology (IIT) Hyderabad, 
India  

 2024 12 12 16:30~18:00 

 2 

  (WPI-ICReDD) 

 

Crystalline materials, while vital for high-performance engineering, 

often suffer from brittleness, limiting their use in flexible devices and 

soft robotics. Recent advances in crystal engineering have enabled 

adaptive crystals that respond to stimuli like stress, light, or heat with 

unique behaviors such as bending, twisting, or jumping. Traditionally, 

self-healing was limited to soft, amorphous materials and relied on 

chemical processes over extended timescales. Recently, we introduced 

a novel self-healing mechanism in piezoelectric organic crystals, 

achieving ultrafast, autonomous, diffusion-less repair. This talk 

explores adaptive crystalline materials with self-healing and their 

potential applications in future technologies. 
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Synthesis, Properties and Chemistry of  
Cyclophanes Containing Nonplanar Polycyclic  
Aromatic Hydrocarbons 

 

 Prof. Dr. Graham Bodwell  
 Memorial University of Newfoundland 

St. Jones, Canada) 
 

 2024 5 10  
16:00~17:30 

 6  
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Nonplanar aromatic compounds are interesting molecules 
because they provide opportunities to learn how chemical and 
physical properties are affected changes in structure.  Such 
compounds are challenging synthetic targets due to fact that 
they are strained, and the level of synthetic challenge typically 
increases with the amount of strain.  As a result, powerful 
synthetic methodology and effective general strategies are 
required to enable the synthesis of such compounds, especially 
those that are at more highly strained.  Details of our work 
aimed at the synthesis and study of cyclophanes that contain 
bent aromatic systems will be presented.   
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How Bacteria Biosynthesize Isonitrile Peptides 
and Possible Function in Metal Acquisition

Prof. Wei-chen Chang
College of Sciences, NC State University

2024 5 17 15:00~16:30

MC030

Abstract

  Isonitrile, a functional group that has a C-N triple bond, is deployed in a few 
natural products. In particular, isonitrile-containing peptides (INPs) are 
biosynthesized by bacteria including Streptomyces and Mycobacteria. To survive 
under metal limitation conditions, the producing organisms develop metal 
acquisition pathways to acquire essential elements. Thus, the involving enzymes 
might serve as candidates to fight against bacterial infection. In this talk, I will 
discuss the mechanism of how non-heme iron enzymes enable conversion of 
glycine into isonitrile through oxidative decarboxylation. Because this is a 
conserved approach used to biosynthesize isonitrile group, we use these enzymes
to access the structure of INPs produced by M. tuberculosis and others. A versatile 
chemical synthesis is developed and applied to prepare INPs. Moreover, proton 
NMR titration and high-resolution mass spectrometry demonstrate that INPs are 
specific for copper instead of zinc under current experimental conditions. 

Angew. Chem. Int. Ed. 2020, 59, 7367-7371
ACS Catal. 2022, 12, 2270-2279 
ACS Catal. 2024, 14, 4975-4983 
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ABSTRACT

Photoexcitation of noble metal nanostructures leads to a coupled oscillation of confined light-
field and conduction electrons, called the surface plasmon resonances. In this seminar, I will
talk about how such plasmons enable new molecular spectroscopy, photochemistry, optical
imaging, and nano-photonics. First, I will present how to characterize the plasmon-
confinement field and resonances. Second, I will show the use of field confinement to locally 
induce photochemical reactions, follow the chemical kinetics of individual organic molecules, 
and visualize the structure and nanophotonics of 2D materials at mid-IR frequency. Third, I
will discuss how the plasmon-generated hot electrons induce unusual, non-thermal chemical
reaction activation. Finally, I will discuss the use of plasmonics to control and enhance light 
emission from electrically biased molecular tunnel junctions.

HSI C

Ambitious
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ABSTRACT

Fluorescence has been developed for over a century, and in the field of chemistry, it has long 
been used as an analytical tool to determine the concentrations of various neutral or ionic 

substances. Initially, fluorescence tracing technology found widespread application in the 
hydrogeological field, especially in simulating and tracing pollutant emissions. Over the 
past few decades, fluorescence technology has been extensively utilized for biomarking and 
cell labeling, shedding light on the fundamental interactions between biomolecules and 
studying physiological mechanisms within organisms. In recent decades, Near-Infrared 

(NIR) fluorescence has gained attention in the biomedical field, as NIR emission implies 
greater tissue penetration, enabling real-time imaging of deeper tissue layers. In particular, 
the flourishing development of NIR-II over the past decade has had a significant impact on 
clinical surgery. This course will provide further insights into fluorescence technology.

HSI B
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ABSTRACT

Electrocatalysis has broad application prospects in the energy conversion and sustainable 
chemical synthesis, and thus has attracted considerable research attentions. For most 
electrocatalytic systems, the optimization and improvement of their electrocatalytic 

performances are usually generated from the reasonable construction of active sites and 

accurate descriptions of the catalytic mechanism. The continuous enrichment of 
measurement methodologies can greatly promote the in-depth studies and applications of 

electrocatalysis. In recent years, the continuous maturity and cross-disciplinary 
developments of micro-nano (device) processing technologies have provided a new and more 
sophisticated on-chip platforms for: 1) the in situ measurement/investigation of 
electrocatalytic materials and electrochemical interfacial processes; 2) the on-chip 

modulation of catalytic and sensing properties; and 3) the on-chip electrochemical fabrication 

of the novel functional devices. Here, we show some of the examples from our recent studies.

HSI A
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Block Copolymer Micelles in Complex Packing

Prof. Hsin-Lung Chen
Department of Chemical Engineering,
National Tsing Hua University, Taiwan

2024 8 22 14:45 16:15

MC030, Faculty of Engineering

Zoom online platform
https:// zoom.us/j/98269473670?pwd=n24aaThX3MDHua1g78qlk2hceEkkke.1
ID: 982 6947 3670, Pass Code: 961955

Abstract:

Microphase separation of block copolymer (bcp) can generate spherical micelles at 

large compositional asymmetry. Similar to colloidal particles, the typically repulsive 

interaction between micelles leads to their organization into long-range ordered 

lattices. Body centered cubic (BCC) lattice is the predominant packing structure 

found in the bcp systems. Over the past decade, the discovery of other packing 

symmetries, including close-packed lattices and Frank-Kasper (FK) phases, has 

reignited significant research on the spherical phase of bcp. In this lecture, I will 

present the facile approaches for generating the FK phases in bcp, including the 

access of Laves phase via the thermal processing that modulates micelle size 

dispersity and the introduction of FK phase window by selective incorporation of 

metal salt. Furthermore, I will demonstrate that a full spectrum of FK phase and 

dodecagonal quasicrystal (DDQC) having been discovered among different bcps can 

be accessed within a single glycolipid-inspired block oligomer system, highlighting 

the critical role of high-  /low-N characteristics in promoting the stability of the 

complex packing structure.

isono.t@eng.hokudai.ac.jp



Stretchable and Autonomous Self-Healing Semiconducting Polymers 
for Soft Organic Transistor Devices

Prof. Yu-Cheng Chiu
Department of Chemical Engineering, National 
Taiwan University of Science & Technology

2024 10 4 10:00~11:00

MC102

Abstract:
To provide semiconducting polymers which possess both high electrical and mechanical properties for 

wearable electronics are quite challenging. Commonly, such rigid and high crystalline films of 

semiconducting channel are required to achieve high charge carrier mobility (>1 cm2 V-1 s-1) in the device, 

while to produce stretchable and mechanically robust materials demand for its low elastic modulus (<1 MPa) 

and ultrahigh deformability (>200% of strain). Due to this opposite nature, a rational design of novel 

stretchable and extra feature of self-healing polymeric semiconducting channels is essential. This report 

provides two effective ways, i.e., first by introducing chemical moieties to promote dynamic non-covalent 

crosslinking of the conjugated polymers and the second via simply physical blending of semiconducting 

polymers with mechanically soft, deformable, and self-healing elastomers. However, the relative low

mobility issue hinders the progress of high-performance soft semiconductor. The perspective from our group 

for the issue will also be presented. As the results, fabricating a skin-inspired stretchable organic transistor 

that operates under deformations and mimicking the tear resistance and healable property of human skin can 

be expected in a wearable device.
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 CO2 Capture and Utilization to Achieve 
More Sustainable Winemaking 

 Prof. Ron C. Runnebaum 
 Department of Chemical Engineering 
 Department of Viticulture & Enology 

University of California, Davis, USA 

 2024 10 4 14:45~16:15 

 2  2 

  
 

  

The development and application of more sustainable agrimolecular 
chemistry and chemical engineering processes are essential to facilitate 
the transition from linear to more circular agricultural systems.  
Historically, CO2 has been an easily discarded waste stream from 
alcohol fermentations. 
 
In this presentation, I will share some of our group�s research and 
development into approaches to valorize this waste stream that could 
enable the wine industry to capture and find valuable uses for CO2. 
 

Hokkaido Summer Institute Leading and Advanced Molecular 
Chemistry and Engineering IIIC (�Separation Process Engineering II�)
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1) Angew. Chem. Int. Ed. 2022, 61, e202117227. 
2) ACS Applied Materials & Interfaces 2021, 13, 27586. 
3) Advanced Optical Materials., 2024, 12, 2400302.
4) Analytical Chemistry 2024, 96, 12957.





 

 

 

  
 

 

 

  
  

 
 

 
 

 
 

 
 

 

 
 

 

 

 

 

 

 
 

 
 


