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Suggestions & Comments of the Draft 20222024 Action Plan
National Academy of Sciences, Republic of Korea

Overall Suggestions

1.

We advise you to make it clear from the outset
that the ISC uses the term ‘sciences as it
refers to the social as well as natural sciences,
In all the documents and the activities of the
ISC we get strong impressions that the ISC is
neglecting the social side of sciences, For
example, it is awfully difficult to find ISC
discussions that involve the political scientists,
Likewise, economists are under represented.

. The Action Plans contain numerous

statements which verge on the normative
sides of the issues., Emphases on the positive
analyses appear deficient,

. Your proposals for actions are admittedly

desirable, Still we would like to see ‘how you
plan to accomplish them. That is, ‘what and
‘why are well stated, but how’ is not so,

. We advise you to always bear in mind the cost

side of the proposed activities, In depth cost
benefit analyses are needed,

. You seem to mostly rely on the top down

approaches, The bottom up approaches should
be encouraged, whenever they are feasible,

17
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6. ISC tends to underestimate the roles played by
one of the most powerful agents of changes,
1.e., the international business communities,
We advise you to bring as many of them as
possible into the ISC-led activities, For
example, if the ISC can tap into the huge
amount of human resources that the business
communities have, the ISC can easily expand
its capacities and impacts.

Specific Comments

7. Science education is crucial, The ISC should
take initiatives in the education of children
and the ordinary people, Sciences are too
important to leave them only to the
professionals,

8. Related to the issue 7, ISC should devote more
resources on the issue of the ‘digital divide.
The old, the poor, the woman, and other
minorities do not have sufficient digital
literacy.

9. Increasingly, the advances in science and
technologies are hijacked by the totalitarian
governments as a means to suppress their
citizens' basic human rights and freedom, The
ISC should not remain blind in these areas,

3, SRt A2A) 7153
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* Theme A: Chemistry at the Frontiers (& 3071<]
FA)

» Theme B: Chemistry for Energy (5 67§2] =4

« Theme C: Chemistry for Health (& 19702] =4

« Theme D: Chemistry for Society (& 167}2] ZA))

* Theme E: Chemistry for Sustainability (& 137}
o] A

571¢] Themes ©|¢|o] 23 Wk Plenary
Sessiono| At} AAIAQl 4=320] xj=o] 57h2] A
Zzyo]| tigt AefE Alsstal SEsto 8571 o9l 7l
=2 SteEE3E AlEoiith

O

* Plenary Lecture 1
AA}: Paul Anastas (Yale University, USA)
74 FA): Thirty Years of Green Chemistry: A
Brief Look Back and Deep Look into the Future
of the Chemistry of Sustainability

* Plenary Lecture 2
A} Margaret Brimble (The University of



Auckland, New Zealand)

74 FA|: Peptide—Based Therapeutics: Paving
the Way from the Lab to the Clinic
* Plenary Lecture 3

A} Petra Fromme (Arizona State University,
USA)

7+ F=A). Biomolecules “in action” studied with
X—ray Free Electron Lasers
* Plenary Lecture 4

oA} Makoto Fujita (The University of Tokyo,
Japan)

7 FA: Self—assembly of Archimedean/Non—
Archimedean Solids under Mathematical
Restriction
* Plenary Lecture 5

AA}: Zafra M. Lerman (Malta Conferences
Foundation)

74 FA): Education and Peace through
Chemistry — Contributions to the Progress of
Humanity
* Plenary Lecture 6

oA} Alison Thompson (Dalhousie University,
Canada)

74 FA). Colourful chemistry: a journey of
opportunities
* Plenary Lecture 7

A} Donald R, Sadoway (Massachusetts
Institute of Technology, USA)

74 FA). Electrochemical Pathways Towards
Sustainable Energy

oj@lof %= 2021 World Chemistry Leadership
Meeting®] €52™, o= Tmpact of Artificial
Intelligence on the Future of Chemistry S A2 6%
Of QIAPF 24417 F2t thae] 671 FAIE AL B
29 ATk 71

* Discovery: Processes and Tools of the Future
*Determination: Candidates for Process
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Development and Optimization

* Development: Products and services using Al in
the Future

* Impact: R&D Laboratories and Instrumentation
of the Future

* Information: Informatics, Datasets and Curation
of the Future

* Insight: Analysis and Modeling Chemical
Research of the Future
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Peptide-Based Therapeutics:
Paving the Way from the Lab to the Clinic

(O%4) Prof. Margaret Brimble, The University of
Auckland Z¢IEtH (ZA)

— A 2708 742 Chemistry for Sustainability
Aol Zleg "= slete] 30\ A% 7HsAd of
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Years of Green Chemistry: A Brief Look Back and
Deep Look into the Future of the Chemistry of
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WA= 1991 d0] =4 B8} RokS AR 3= = Q)
2 Wik 19 AP 3 2 AR A%l w2
o] B3, Hr} 4 7K5 3t 870l 7]oft 4 gl A)
=2 opet AlE W 3 A, A ol S

=3 gk, 19] etke sat Pl BARSe)

7ol izt ¢14]o] A& om AMEE Ao

4 sjate] B} olzolA|a ki s,

(o o

d

24

et el o] A4 s BE(UN
Sustainability Goals)oll %71l of271x] BAIZ o
A7) 18 4 sfato] Wt Ajee es ol
S} Adsi7]ols uhs- 2 Zo] i sl He:
HE ek SRS G K4 ThsAe) SEFes
QFElo] ghovt al sfato] digh 1t ¢l ol
o 75}, 714, A15] 9 747 Hole} oA al]
SAAEAZ sds) orlok & AUA Lsiof 3
A oleki Zzsi9et,

— oo g 2708 712 7+9S Chemistry for

energy MIAoIA ZI3YE “R]|& 7ha3t oA S ot
718kt 2 (Electrochemical Pathways
Towards Sustainable Energy)’gh= FA|0] ==
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(1) Chemistry at the Frontiers
5914 Mark MacLachlan, The University of
British Columbia, Canada
Katsuhiro Maeda, Kanazawa University,
Japan
9] FAoll= & 6712] general session (Advances in
analytical chemistry, Advances inorganic chemistry,
Advances in organic chemistry, Advances in
physical, theoretical and computational chemistry,
Functional materials: fundamentals to applications)
3} 257119] symposia® A% o] ATt
Chemistry at the Frontiers A|Aol|A= AA| -3-8-0]
ARE7] Hof| 7|z8}e} #ofe] Fu|RIXIet FA S0l
Ao =of= i, HekEo] =g 7Rt A=
£ o8, A B AFEE 28 e
= SHA| =, o] 59 ARS8 T 1 vleol| AE
HHEZ E2sit, 230k Eatekal theket g9l
A stete] olefgh WS- n|Efe] X|<& o] Pk 1]
k= A& APget ARdole), wbA o] A= AAl=
-5&0| o]Fofx|7] A, afe} Foke] M-I o] dY

1)

(2) Chemistry for Energy
5%} Patrick Mercier, National Research
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Council of Canada, Canada

Clémence Fauteux—Lefebvre, University

of Ottawa, Canada

Michael Hoepfner, University of Utah,

USA
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(3) Chemistry for Health
3594 Joelle Pelletier, University of Montreal,
Canada
Stefan Lutz, Emory University, USA
Chemistry for Health Ao =3} 5, 1183} AL
3]0] FAIE AL 7Hkofl A Tl A7 Aol o
gk aet 7|4k A5 Fol 2o A AT 2HS
5= A 8l = 4= e}, Bo] 17 i sk Allazepd
B} AANA ] oA A EAF S48 2ofe
AT 7R s 2BESITh AEsH =15 gkt
T i Ee) W A HAE W, s 8 ©
7, Wit 71sr 22 A m7)so] AN =7 E 5H%lom,
FAPEA Ao 7Ksstel Qlof e AlsY] 8T
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ORI,

(4) Chemistry for Society

591 Juris Meija, National Research Council
of Canada, Canada
Jan Apotheker, University of
Groningen, Netherlands
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(5) Chemistry for Sustainability
3594 CJ Li, McGill, Canada
Paul Anastas, Yale University, USA
Buxing Han, Chinese Academy of
Sciences, China
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2021 TUPAC 2RRe E3to] ZAAE]A skekA] o4
=0l sl AAIs] & = Ak, 53] 7|29k} Zofol|A
o] sgrlE0] Fojok & wAl= ofwrl Zo] glow A
AIAIA olrQl ofulA], 2, 217 Bl 715 ofee] A&
7FeRt ATNEAl 5= & TgEete] ARlsl B 7197t
Ejof oz o)l 719 A

2021 TUPAC 8hst3] o]t TUPACA] A5t
= U ZRA B0 tfsto] 7Hes] avlist M |E
n}x| 214} sk} TUPACS] & oFejRl 7]&0] Z2AER
£ sitEe] Wy 9 e golel SAA mas) 2,
SO (W) S, wgA] 9 7EREA] HloE Al
Blojile] was), Fw AL AlA, pHet L
U3t 2A|U0) 4 5L E 4 Yon, ] mrAE
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2= €93} (Thermodynamics)o|y HHE&EEE
(Kinetics) T AIRITIAF (Metabolism) 22 HofojjA]
AT HolHE BrsAY S4sks 4 s =

o= =2 T
AL,

e A BE 5HES| AR ZRAERE
[UPAC7} 20199%= TUPACs Centenary (100554 7]
W)= AIRRRE “100 wjef 28t 7ol A Aol 9l
t}, o] ZRAEo| tfgt [UPACS| =4 FA|l= 2t
@tz D)9 7IAE tiEEolAl avlstal -2jAke] e
EA|e} R T12]aL A& Thstt AHE fl8) Estolet
+ 7|12 o] oA 7]olel=r e dEatat sk A
olw, o|F ¢Ial] SfekEoFe] 100) 7]&2 wial A gkt
20199 ol2ff TUPAC A7 ¢gjollx= M=e 4]
Ao 12 Qlsf IR0l 2A| 7ot 483} 71
= 3k 9 B9 | Eopoll 28 7135 AlF
3l 7145L v|Efd7]E (Emerging technologies) 2
A7ggid,

ZHE 20199 E Ao AvjE 10 4=
(2019 Top Ten Emerging Technologies) & A~7oFH
ok} 2t

1) Nanopesticides

2) Enantio—Selective Organocatalysis

3) Solid—State Batteries

4) Flow Chemistry

5) Reactive Extrusion

6) Metal Organic Frameworks (MOFs)

7) Directied Evolution of Selective Enzymes

8) Turning Plastics to Monomers

9) Reversible Deactivation of Radical

Polymerization

10) 3D—Bioprinting

ESE o]E538l0l 20209 = 10t 47142020 Top
Ten Emerging Technologies)S Chemisrty
International &) 20209 %= 109 o] thaa o] A7)
=

1) Aggregation—induced Emission



2) Artificial Intelligence applied to Chemistry
3) Dual—ion Batteries

) High—pressure Inorganic Chemistry

5)

6)

7) Microbiome and Bioactive Compounds

W

Liquid Gating Technology
Macromonomers for Better Plastic Recycling

8) Nanosensors
9) Rapid Diagnostics for Testing
10) RNA Vaccines

20219 %91 23f19] 10t 44 7]&2 TR} IUPAC
HA)E Y Fol9d 20219 109go] Wid o
olgoma B At ey 299l 129 Solat
2 A3k 20219 %= 10t 647142021 Top Ten
Emerging Technologies)>- Chemistry International
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1) Artificial humic matter from biomass
2) Blockchain technology

3) Chemiluminescence for biological use
4) Chemical synthesis of RNA and DNA
5) Semi—synthetic life

6) Single cell metabolomics

7) Sonochemical coatings

8) Superwettability

9) Sustainable production of ammonia
10) Targeted protein degradation

Wy 20229 % 3lekEol 10t 47 |eS AAA &

S 71 7S E3to] 20229 3Y 31U7HA] FHE wk
a1 glom 2022 109l A4 Alolch &
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World Health Summit 2021 Z>P)

w9 F27} Online2 & #7138t World Health
Summit (WHS) 20212 WHS 257} Qe =Y
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S F202 3l 109 24~26 7ol AA Science,
Innovation & Policys REZ s} 7iZ| ¢l o,
Global Health £3] 2|-¢] Covid—19 pandemic
= vaccine 52 W medical issue 71837 20 A
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HITlES flet o] Hlom, e olFolA FAl
Z0] Foke 22 4 Slnh ol ojajisto] ARy
°] Berlin thste] §< Helo] =itk 19417] Woll=
Rudolf Virchow, Robert Koch, Paul Ehrlich, Emil
von Behring £0] gekshy B} 1|2 AjA 2Jske]
w77} HT A ISt AR A Qae T
et ol o] HYollA Robert Koche] A|E3}of| &
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72! 1. Charite Hospital BIF2&(19M17[2)
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st 2 Humboldt University= @ 4 HHEHIE A2
GAl B2t gk eks s Al International
Congress of Immunology 4| 2.2 A ICI SJAto]
& Dr. Kaufmanng H76F7] 913k 20| St} A217]
ICI 7} o]m] F=roll FA17} E|ojA] A=t ICI g F-2]=
ZIAFEIA] SN, ARpA o ® QIR] ek HiEo|
¢itt Dr. Kaufmann©| Humboldt tjgte & @il 3}
of o tfgQIR] 7to] 2 oF A=t 71y 1Ao] 4
71¢] Berlin thgto|qlel, &A1 Berlin®] &2]%HA]
Berlin tfgto] & Berlino]| 2J¢JA] Berlinol= Freie
Universitit of Berling A2 AlHAL 5= & 7L &
A|HA] Humboldt tishe &2 et Aol it

Humboldt tg} (7% Berlin tdh) Ay A7}
20 ool o]2i1 11 Fofl= Werner Heisenberg,
Erwin Schrodinger, Max Plank 12|31 $jojlA g3t
Fritz Haber, Robert Koch, Paul Ehrlich, Emil von
Behring & A Heo=, & @t ¥4
TSR} obu el IelAte] 7HAE wolE AldES T
agtsiar glglom, 224 thd Hof| HYo] kMl
e F95 J@std distolqlet, diet R4
HYO A Charite o] HER tfsh Wf 4 (Max
Plank Institute for Infection Biology) &of 213t}
Dr, Kaufman Koch7} d-#6hd 35 213 ShufaliA]
Kol 931, Dr, Kaufmane 28 A9 7=
Koch®] & Alsstil = #oldith L & A=
82]eke] E+ Rudolf Virchow”} dshe 3lo]ofAl
T13toll= oJEhARe] AlE e A7 S| Aokl
Holt, 53] Sn|E5Hd 22 Virchow?} 5¢Y Al=9]
%9 Bismarcks IFE = K Ao tigsto]
7hdet A=Y §8S JHASHAE § social
medicineS F£8 A7}o & sl= & ZH T (Deutsche
Fortschrittspartei)S Z9ste] 1097 G4E
Adstaor, F2> AlHo= 1848d =Y 3¢
o= B719 g4 U A= Aol
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123, World Health Summit 7HZEA KOSMOS

AA2 ' World Health Summit 20218 9]k,
FakA ol WHRTF= E35| Covid—19 pandemicyt THA
E gAlR)d, HAA, AHAA Eo] il T1Alo] 7F
Sof I gRA] BE= A28 pandemicof] T3t Ao
02 4= Q= Yol =8 YAIE o R8Tt AlFA AR
O 2= vaccine 7HEe] A4 F2F, A Qe A%
of 2 9% 7|14 digital health, Al 53} Covid—19
pandemic A2} A, ofell thgt 2=t Ei= WHOS]
3 474}, big pharma] HEAEY oA % ESE
e AOEA, o) 3% U4 o' Ao vt
oF 123l ofof thgt thRtil=rshe o] gt tigh vt
o A4 9 AR A4 22T 4= )& Ao m Y
ok 3 2= 58] A=A o Covid—19
vaccine®| =g, A= Yl Eujo]l thgh infra®] 2o ¢
Zhs8] =g, Z12]al ofof| thgl big pharma®] Usth=
O] 71045 & 4= AR A=A = A=) Y =
&= Abolell & APt Sle= & 4= Isiet Digital
health @ ¥ Al technology 5+ AZl=t} 7iek =AF
= Afolof| & 7HA0] qlom it oA @8] o]
£ 9 Z8=E g2 A =l 3 Covid-19
pandemic’= digital health care®] QA 4 TS
U 7zt =l ool Arlekar A= Sio A
2021 Covid—19 pandemicO 2 91510] Z}=o]l 7]
2 717} 7¥eE| Sl om ofof whet oA 747, oks 117t
O] ZAI7} 53] 7Y A=tollA B EAE AL Q19
o} 1e]a 2 Covid—19 pandemicO & ZH+2] 77|
7o =LA vhklol whet A=, A B U
Sl HROY| A B, B e e stoiok st
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™ olof] ZAs}] post—pandemicel] thH|stoloF Fo]
AN =T AAZ post—pandemicol] A= ZFEe]
e 7 st o2 A

oJ7pstA 0 2= Covid—19 vaccine 7N IAofA
mRNA vaccine©| &J8h AMY | x2 g0 7Hte]
AL =Y BioNTech A} 2 7|0l ol whet
vaccine 7IEA] QlojA] Avket gk go] Z1o| AL
obd] 7le Ao ® A =A] TPl 5ol &5t
o= pgtX|o| tisff =99 A7 Hasktal A&
U2]aL ik, % mRNA vaccine o2 BhAYsh o}
2 7F9=, cancer vaccine 5 TIoFSH Aglol| A ALgE
Ao g AE|EZ | lipid nanoparticle, adjuvant < &
& technology®] 7] B} egsfio & Ao = Ha
Hc}h, E3t 1 Covid—19 pandemicol|A] AL 73
T} S5 2]AE F HE-2-85to] 3k g o2 7}
53 5 ¢lE MEE pandemic 1231 oF2] 7o) A
F5}A] 531 tuberculosis, malaria F= Ebola®] &3]
of| g-gstofof gto] k&St

7} session©f| A1) AR B9 8- Aw HH WS07
session9 A+ Stefan Kaufmanng A0 =2 5}o]
Novel Vaccine Platforme] thgt £2]& 3t v}, Lief

1

Erik Sander+ persistent infection®|A+ immune
subvertism O 2 HA] tH= Qo g2 7| Hof o]He-S
A3 Qlo] thE A= QETkAL 1AL, bacterial
fungal, parasite 5°l gk W4l 7fdE @Eckar =
2515t mRNA W4l He) 7pdE 4= Qla A4k &
&0| =of g} Ag A% 7tj=]7]= Sh delta Bo]ol|
el B} FAE|AL A7 74 atof] whet wiAl f ) A
SheEIThaL 31t Wayne Koffx= vaccination®]] 310141
big data 52 ©|-&3F immunogenicity©l Tt 3H $jst
A7F R3S, corona virus A E+= influenza
virus AAE target &2 Sl= universal vaccine®] %8
A 745130}, Nathalie Garcon subunit vaccine
52 AA DNA vaccine, mRNA vaccine 59
nucleotide vaccine® = Z1QJ3t 71X 2] vaccine
historyS W5t Bill Gates Foundation®] Ann
Ginsberg+ tuberculosis & old pathogen®]| tigt ¥4l




o] oJA3| LA0]aL CMV 5 Al=-& vector T12|aL A2
<+ adjuvante| thet A7+ 1138 59U BrEich

PD10 session®]|A]+= Shiulie GhoshE #3422 New
perspective of pandemic preparedness®]] tial] E2oJst
B} Negozi Okonjo Imealat= HiA] HE8-0] AZ=E 80%
Q1 \iH J A= ol A= 1-2% k= EALE E5HS
t} Jose Manuel Barroso= @A Huljsl 31+ vaccin
nationalism= Ep7iSl7] 915k 59 tf@o] Hasirial
Tt Kelly Chibale= 4lo] Fg%=|tete o]
A 07 Fofsly] Qfsto] FoRt AP d=o] WAl
infrastructures 7JAdsfioF ghekal s19itt, Rodriguezs=
A PCR, protein ELISA 5 t}eFst diagnostic tool®]
U= HE ©1E specificet 54 0 &2 A AsHA ARgE|ojof
stthar 19tk CEPI (Coalition for Epidemic
Preparedness Initiative)®] Saville= &% covid—19
pandemic® 25 ¥ Ebola, dengue 59 future
pandemico]] thek &S ojof 3h, o] F flste] 7]
H s} 217 W mRNA bankE =3}l day 100
response goaler 447gsto] 99| 744l Zglol| ot of
H|Z gljof ol sl

PD22 session¢|A]+= Charles GoreE Ao =
Access to essential medicine®] tjste] EQ|st u},
WHO?2] Benedikt Huttner= EML (Essential Medicine
List) A9l 479 79 o2 A4S of 7+ A=
prevalence, medical relevance, efficacy, safely, cost—
effectiveness 5 &sljof 3t 3L} oS &
HCV 3 $Hk9] 7% o] 243t oFg= A=l 9l
11, cancer death®] 70% ©]4}o]| middle class ©]5}ol|A]
HAsk= Aol dAo|H, checkpoint inhibitore] 78-¢-
E5] 714 EA7F Ear Qlokal 1AL reimbursement
9] priorityE & A4sljoF EMLE A&3] 44T o 2l
C}al 59t} Linda Greeffs= patent barrier”} wA4|o]
1, ethical price®] concept= S5t 0|5 WA=
£ wgstofof 3tk 319tk Thomas Cuenie
medical companyE 35} WS v}, price first K
T} medical use firstE 2 djjoF shckar 3ot
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PD21 session®]|A]+= Echard von Hirchhausens &+
A0 22 Need for effective communication for
transformational change®l| s} E2J3t v}, Nicole
Paula:= F& =% planetary health 2= gofof o
stod /drgsklTt, Flood, flabbergasater 5ol Tt thH]
© A=Az 2 o QIA] ¢keH, planetary
healthol| tiste] A=, 7§ A= W dhle 230l
Zrodsfjof stctal 5199tk Renzo Guinto= zero carbon
59 27} %= Bk, climate change 5l tsf =7}
st AR Fe7E Bastttal skitt, Tony Capone
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digital care®] 3t standardizationo] 555 A0 2
Al standardizationol] TS =88 7]-&0fof 3ithal 5}
%At Nele Lesok+= Estoniacll4]€] 20 7tell A% 4
53¢l digital health care®] 7432 A3t Marie
Colle—Seck+ Senegal 5 Africa 7Jg ZAN=o]A
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A1 A of| wle} 243} national strategy S 2 Aok shc}
11 3F9t) Johnson & Johnson AR= global JAIA]
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Protecting health services for women & adolescent
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] s A|aL glo] ofof thgh Al A W o] P s}
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