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Activity Report -Science Dialogue Program-
(FATVR-HA4F7OT ERBRES)

- Fellow's name (G&fmEK4): Alastair Neale HERRON (ID No. P24032 )

- Name and title of the lecture assistant (GE&E@HBIEDE-K4&)
Yusuke OSHIMA (Graduate Student, Kyoto University)

- Participating school (%##:4): Nagoya Koyo Senior High School

- Date (EEHF): 2025/12/08 (Date/Month/Year: B/A/4E)

- Lecture title (%%:EH):

Introduction to Deuterium Science

- Lecture format (GE&#=):
4 X On-site *+ [Online (Please choose one.)(XHE = A>542) ((EBLAFERZELY, ))
®Lecture time (GEZEsRE) __ 45 min (5), Q&Atime (EELZERM) _15 min (5)
#Lecture style (ex.: used projector, conducted experiments)
(EEAHZ B ToPrs—ERICKIER. RR-ZEOFELRL))
Used a projector and conducted various demonstrations to illustrate concepts

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

| began the lecture by introducing my home country of Northern Ireland and my journey as a
scientist, including my experiences as a scientist in academia and in the drug industry. | discussed
the contributions that chemists make during the drug development process and how industrial
chemistry differs from academic chemistry.

| then provided an introduction to my work on deuterium chemistry: first, | explained the
concept of isotopes and why hydrogen isotopes are particularly special compared to the isotopes
of other elements. | emphasized that isotopes have identical chemical properties, but differing
physical properties and demonstrated this concept by preparing ice from heavy water (N.B. heavy
water is not radioactive), which has a higher density than normal ice and so will not float when
placed in water. | then briefly explained the concept of drug metabolism and how deuterium is
being used to improve the stability of drug molecules in the body. In order to demonstrate why
chemical bonds to deuterium or tritium are usually stronger than those to protium (hydrogen), |
asked some of students to hold a set of identical springs bearing different weights. As heavier
masses are attached, the springs will oscillate at sequentially lower frequencies. | then related
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how this lower frequency corresponds to the lower bond energies and thus more stable bonds.

Finally, | discussed the difficulties of synthesizing deuterated molecules in relation to the high
strength of carbon-hydrogen bonds and how the design of specialized catalysts can facilitate the
introduction of deuterium into molecules. | explained how catalysts afford new reaction pathways
with lower activation barriers and so are used widely in industrial processes and in biological
settings as enzymes. To demonstrate the dramatic effect of catalysts on chemical reactivity, |
performed the decomposition of hydrogen peroxide (commercial Oxydol solution) using the
catalase enzyme found naturally in beef liver. Normally, the decomposition of hydrogen peroxide
is very slow, but upon the addition of the beef liver, oxygen formation was rapid and led to a lot of
bubbling. | ended the lecture with a summary of the various concepts that | had introduced and
how it relates to the work of our lab.

#Other noteworthy information (ZDthiFES REEE):
The students were very engaged and asked many questions. They also seemed to really enjoy
the various demonstrations that were performed during the lecture. The teaching staff of Nagoya
Koyo Senior High School were very helpful in facilitating the lecture.

- Impressions and comments from the lecture assistant (EZ#HBIEDAMNDS. KTATSLIZHT S
ER-BEEAHYELS. BRELLVLET,):

EBRECESTREZETHLGIMEET, HEBENELRNBREESNBETH ICHLELLT . BRE
DEMFLESIETHIED. ZLTEREDLDFERSICELLCBVWELZ, TOLIGERDHHEE
RTTHEofllbfiIhEFA—rENDEIETEFBICHRYELT -,

BRELTIF.ISPS OFEHEIFELLHEBVETH. BALRITEELLTRTLIZO T, AIHERD
TENRARIZIEBESGIENDLTHTENE VD WVGEERWELT=,
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