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Form B-2 Date (HfH)
(FY2023) 24/01/2024 (Date/Month/Year: B/A/%E)
Must be typed
Activity Report -Science Dialogue Program-
(HAIVAR-FAF7OTEE EHBES)
- Fellow's name (GAEiEK4): Alex Chi-Wei TSENG (ID No. P22729 )

- Name and title of the accompanying person (GEZ#HBEIEDRE-KA)
A s HRREFAFRIZZAMBEITIZILIZER BL1F

- Participating school (#4): Yashiro High School
- Date (EMEBER): 23/01/2024 (Date/Month/Year: B/ A /%)

- Lecture title (GE&%REH):
Conductive Redox-active Hydrogels - finding functional materials at the intersection of many

fields

- Lecture format (GE&#=):
€ [Onsite - XOnline (Please choose one.) (M@ - F2342) ((ELLMERFZELY,))
®Lecture time (FEZBSH) _ 60 min (%), Q&Atime (EELZEE) _ 30 min (5)
@ Lecture style (ex.: used projector, conducted experiments)
(EEAHZ B ToPzrs—ERICKIER. RR-EEOFELRL))
Intended to be onsite, but adjusted last-minute to online lecture via Zoom because of inability to

travel due to unanticipated Shinkansen outage. Planned experiment was modified into a video

demonstration and discussion time.

- Lecture summary (GE&#E): Please summarize your lecture within 200-500 words.

The lecture was divided into three parts, starting with a self-introduction and some fun facts about
my home country of Canada. Next, | tried to get students to think about core aspects of the
philosophy of science relevant for research (e.g., prediction, observation, analysis, and modelling)
by qualtiatively evaluating the mechanical, optical, and electrical properties of samples of three
main classes of materials: metal, glass/ceramic, and plastic. The samples were taken from every-
day materials with some notable exceptions exhibiting semi-conduction taken from my field of
research (e.g. indium tin oxide and PEDOT:PSS). Students tried to predict the outcomes based
on their intuition and share their reasoning in English. In the original conception, students would
have been given scrambled samples to produce conflicting observations and the discrepancy
would have been used as a key discussion point.

The experiment-turned-demonstration (see above for alterations to plans) was book-ended by a
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discussion on the parable of the blind men and an elephant and the historical development of
atomic models, with the intent to convey the notion that it is impossible to know the completeness
and veracity of one’s observations. Thus, it is necessary for researchers to proceed with caution
and seek out as many sources of information as feasible to develop and update their ideas.

Finally, | gave an overview of my research area of conductive hydrogel materials and their
biotechnological applications. Making use of the experimental activity and simple diagrams, |
explained how deviations from the ideal case in ionic and covalent bonds (e.g., crystal defects or
aromaticity) can produce the semi-conductive behaviour that was observed for some samples.
Furthermore, | explained that the extent of semi-conductivity is both readily measurable and
affected by interactions with the environment (e.g., for conductive polymers, the concentration of
ions in a solution), which illustrates the "responsive function” of a material. Particulary, my work
aims to add on more functions, such as tissue-like compliance, or specific chemical binding, while
preserving responsiveness by using engineered mixtures of the conductive polymer and another,
custom-made polymer. Without going into too much detail, | showed some micrographs and
experimental data to demonstrate the possibility of hydrogel materials with multiple functions.

Developing conductive hydrogel materials is highly multi-disciplinary because the final application
is guided by biomedical science, the material design is founded on organic chemistry and solid-
state physics, and the device is evaluated using solid mechanics and electrochemistry. A complex
problem such as this welcomes new students unafraid of the challenge.

@ Other noteworthy information (ZMfthiFEST REEIE):
To support the experimental activities and discussion plan, 10 experimental kits consisting of

prepared samples and DIY conductivity/continuity testers were prepared. Unfortunately, due to
the unplanned change of lecture format, these materials were largely unused.

- Impressions and comments from the accompanying person (E&#HBIBEDAI DL, ZABEIZHTS
ER-BEEMAHYELLS, BRELLVLET, ):

Nothing in particular to add.
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