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A Comparative Analysis of Attitudes on

Communical

n Toward Stem Cell Research and

Regenerative Medicine Between the Public and the

Scientific Community

RYUMA SHINERA YUSUKE INOUE,” TSUNAKUNI kKA, * ATSUO KISHIMOTO, YOSHIMI YASHIRO

Key Words

Stem cell research

Public engagement - thical, legal, and socil implication

AsstRacT

Owing t0 the rapid progress in stem cell research (SCR) and regenerative medicine (RM), socety’s
expectation and interest in these fields are increasing. For effective communication on issues con-

s pur-

pose, we conducted a large-scale survey with 2,160 public responses and 1,115 responses from the
member of the Japanese Sodety for Regenerative Medicine. Results showed that the public is more

interested in the post-realization aspects of RM,

such as cost of care, countermeasures for risks and

accidents, and clrification of responsibiity and liabilty, than in the scientific aspects; the later i of
greater interest only to scientists. Our data indicate that an increased awareness about RM-

associated social se
g < bencit b ial

ing the importance of communication ond eduction for et are grcal o ke the gaps in
the Stim Cruis Ty

Correspondence:

email: yashio yoshimi@ca
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Thiss an open acces aricle
underthe s ofthe Creative
Commans Attibution NonCom-
mercil NoDerw License, hich

= e and detrbution in

any medium, provided theorigi
nal workis properly cited,the use
{snon commercal ind no modi
catons or adspttions are made.

SIGNIFICANCE STATEMENT

This study analyzed the differences between the knowledge that scientists prefer to share with
the public and those that actually interest the public. Generally speaking, the pubiic is inter-
ested in knowing about the outcome of using regenerative medicine and how to manage the
problems that may occur after using such medicine. Further communication between scientists
and the public s required to create a common future vision.

INTRODUCTION

Successfl generation of human induced pluripo-
tent stem cells (iPSCs) in Japan and the US. in
2007 gined significant public attention worlg-
wide. Subsequently, news regarding research on
PSCs and PSCderived products captured. the
medio limelight Interest in iPSCs has inflenced
both the public and scentist.Terms such as iPSCs
and regenerative medicine (RM) are used com-
monly, and public support or stem cell research
SCR)and RM has ncreased 1]

The Japanese Ministy of Education, Sports,
Gulture, Scence, and Technology (MEXT) has
invested 10 bilion yens for promoting research
and development of IPSCs over a S-year period
since March 2008 2], Fallowing the il genera-
tion of iPSCs, SCR, and RM using plurpotent stem
cels (PSCs) have become central topics in Japa-
nese scence polcy. The Jopanese authoites hove
tecenty changed SCR and RM-related reguiatons.

“The Act on the Promotion of Regenerative Med:
cine (APRM) and the Act on the Safety of Regener-
ative Medicine (ASRM) have been implemented,
and the Pharmaceutical and Medical Device Act
(PMDA) has been revised [3). These three acts are:
collectvely known as the “Regenerative Medicine
Three Acs (RMTAS)”

These policies, which primarily address the
risky nature of “frstin-human,” were imple-
mented after several cinical accidents with legal
actions, such as that involving the administration
of stem cells without safety approval (4], ssues
related to PSC and RVLrelated hype have addi
tslybee hghighted

er the recenty reed gideioes the
ermatons Sockty for Stem Cell Research
1SS carmands that the S community
should promote “accurate, balanced, and respon:
sive public representations” of SCR [5]
Clinical trials of RM using PSCs have recently
been initiated in Japan. Dr. Masayo Takahash's

Stem Cetts TRANSLATIONAL MEDICINE 2018;7:251-257 www.Stem(CellsTM.com ©2018 The Authors
tem Cells Translational Medicine published by Wiley Periodicals, Inc. on behalf of AlphaMed Press

17




2— 1 BEEBNZAINZILHICEERIE (MEE32FT) ) 2Frz pemmnmmae -

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%

R NEDURY - SBAELISTEBDE S b
Hanghl LT zongeriionm - #Repcc ootz NI -
I
I

K%, B pELCoNFeRme - AET s xkrERce Oy

EIVBZURY - FHREDRA S

EAOFRENIZ-EFY L TWEDNES D

Fk, ZORFORMCL > THRCANRIZHTFHTEEZHES D —I**
ougsUas - Fgncortrzoss NG
b L

T ORFPPEMOBHRICE > THRESE S D

ANFTIAANDOE L 1 F—0
EREADHIERXT G, EfE
A4

(ARE L) —BE=
A-EIZEICBNT, HhEMHED
Rl2ZYMoER 3 EL
EXEWN

e —

Bernrmax |

AL

E—BEEET =X — 0=2133) BBE4EEEFSE 0=1110)

x?test ** p<0.01, * p<0.05

(Shineha R. et al. Stem Cells Translational Medicine, 7(2): 251-257., 2018)

18




2—1 . SupportiveE ATz5THH>TE. ARICKOT,

=R
IL‘:\;LEL/E;\

al

2015
(n=

2,109)

1M58WNEEEHY 55,

28.4% 49.0%

a2

6.4%46.2%

Conditionally

Acceptable acceptable

a. Support for making human-animal chimeric embryos for making organs
al, General public. a2, Researchers.

2015
(o=
1,083)

B Undecided M Unacceptable

KERKF #HeKififtflARer 59—

Research Center on Ethical, Legal and Social Issues

(0

29.8% 25.5% 14.4% 30.3%

(InoueY, Shineha R, Yashiro Y. Cell/ Stem Cell 19(2): 152-153, 2016)

« BH.BEEESARELUL. —BRTZI-070% U EHEEEECEEENLERIZEZLTWD
Tzo UN'\Us FAXATENMICDOVWTEINEY BB R I E R LTV,

« COERFERICIRAZELE., AFEREIODINUINZZLYICED, DECEE, R4 TR
BORIEDEYAHEEBILIZHNENHS,




ﬁ/? 78~ FITMHX J(DEEE% %:%E% @ k[‘)i:k—?— H:A?imiiélﬁﬁnt/a—

n Ethical, Legal and Social Iss

% OA

HELREIE ATRTON GEIRBVBERL) NREASNGVRY, AERFAADOREENH
(presumed consent)  AEDEHRT

—REE. SHERE SEOER. BELIFEROIANTOFAICOVWTRIZEZXLHTRATSE

(general consent) 1)
INATEIb=Y HEOAR. [FROAE (BGEEOFEDHEEB M) (CBAITREER

(broad consent) EHTERBTBZED, —fixEIEEDERI DR

== LEOAEADRIECINZ T, FROFERICOVWTEGFZENAIEERF
(multilayered consent) = (I : BEMAIXFEHEL., F)

e = e e (F_LE 2019)
>IEIKDiER. FIETIEIOH Y DEFDEIB(IREALE DS - -



2—1 HESMNGRE BEER O Pz wanmimmnes”
mﬁﬁbu (Publlc Engagement)

BEERFPRIUAIIEE]|BHUL
NC- [t =@E# | EVI- e DEHEL DD - -

v 5(3‘.:%‘/ JI/GM’FEJZ k%ﬁm?ﬁz’%fﬂﬁjAt(DL#

v wmemEWSOERE (BREYTI)

H%Jﬂ\ AN—0fFE, ERigE. RERR=E<EREV3?
REWRE ST (B‘Z?ﬁi’%ﬁﬁﬂ/%b\?t&)@\ ﬁ%*&*ﬁﬁ&%@;ﬁaﬁﬁh‘ﬁ%)

2 5@ (Patient Public Involvement)

BERE, AFENOEEEY
[MBEX | & WOEHTONE R =
ERNCEESENESNLETEZTRE(E?

v
v
v

21



Hwang Scandal ceg GUE R

“ethics”

2—1: iRl - BEEEEDCEIATATENM

Number of article
600

description
of research

nnnnn

Asahi : 2190

soo  Yomiuri 1 2929
Mainichi : 2289

a0 1994-2013-Total - 7409

eeeeeee

Wh#is - / —RILES Ea]\

300 E ipsﬁﬂﬁa $ -
200 N=274, 131 words
- (Appearance 50~500 times)
%Eﬁllﬂﬁ:ggl‘ Discussion on ELSI “regulation” | Threshold: Cosine=0.375
B9 D& and guidelines I oo Centrality: Betweeness
100
E bESHERE N N=721, 163 words |
. (Appearance 120~1760 times)
P R 2rr o) BN Threshold: Cosinez0.375 v

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Centrality: Betweeness

—+—Asahi-Shimbun -8~ Yomiuri-Shimbun #=Mainichi-Shimbun

| national promotion |

nnnnnnnnn

o iPSHHRENDEWVF-T-RE2A1E L HATFRL (Shineha et al. 2010)

o AFATHype. BEOBEY. (REHMABLIE) BIEH- EHNES »
YINVTRADOBE LD EYE L - =

o J-RNIVEREDBE (20124F) LAERYEE - e
o PSHARMIIZ LAPEMD. ELSIBSE (BFICEMMIE) DFEEOEZL T e R

nnnnnnnn

“ethics” o -

iy
Bhes  Commime

(Shineha, R. £ast Asian Science, Technology, ana’ Society, 10(3): 229-246, 2016) 22



I:H

BREEERD (Fle) FAE

Ryuma Shineha, Yusuke Inoue, Yoshimi Yashiro. (2022) “A
Comparative Analysis of Attitudes Toward Stem Cell
Research and Regenerative Medicine Between Six Countries
— A Pilot Study.” Regenerative Therapy, 20: 187-193.

BEEREDCSIEAR, BE. RE. TAUN MY, T3VAD6
M EOBC BRI E DLEE

MEL, Y YTIVORF - AT ANBVNDTHETSET-FELT

BrUmith', BZECBOEES BREES BHINTLS
EEICHOEEED (LW LEBIREERD’VE)

@ KIEAY HaRiTHaHELyy—

Research Center on Ethical, Legal and Social Issues

Contents lists avallable at ScienceDirect
Regenerative Therapy
JSRM T (T T (s Sy ST

Original Article

A comparative analysis of attitudes toward stem cell research and [))
mgcncranvc medicine between six countries — A pilot study =

ma Shineha ***, Yusuke Inoue "

Goritric Mesicn Gentr, 252 S o b A, Toye, 730015

ABSTRACT

ntraduction: Breakthroughs In stem cellresearch (SCR) and egenerative medicing (RM) have attacted
stave

i 1 promots the rscarch and developmentof CRand KM,
the hisory of their funding. they suppared ok only research of
¥ other kinds of addi

0
fety of Regenertive
I and Medical

ceuticas, Medical
). The three acts are

2024/8/19 23



\‘/*EF%2$~||¥G === § KRS AR .
? =5 (( BRAZ HtexilftamRty 59—
2 2 H 1 ‘:t - 0) - I J Research intero’:Ethical, Legal and’;ociallssues

ZnEY
T -
\—@@ S WS
FGl et
etc .

RIAAY - A

XEHE *p=vY
- =4 - 3Rk - ZE/FFIRAD

b/ EXG aﬁuﬂé_tfﬁﬂ& GE=S
BERRAEE S EHR.

a VN EVAD RS )

c o 3& -
y S ® 4% 3 gx iHuman
V ¥ B o '

24



—2:

"R

B MA A O RHIRB(CE

BLWTEERLLESERICOOWG2ETHE

BELEW

0.0 10.0 20.

Q“ KIEAY HaRiTHaHELyy—

Research Center on Ethical, Legal and Social Issues

0 30.0 40.0 50.0

RVBEYRS - S roRn: I — |

HEARH LT, £ ORPPEMORA - BRZHCIEATELLE I D

EIVBLIVAY - BREBEICFHTELZNEI D
BFEMLEAE
ZORFEPRMARRICE > TRENE D
BFHZ LM

FEHARETL E - LB DOHD
RAET7 4y PORES

RIVEDVRY - BlGEOREREDG X

ZORFREMICE > THRICAPRI DO FRTEDS N E I M

BETOMEAEZEYLTWLELE I D

LEREDRFORMEER - AT L2ERNEETE L E DD

B —A%EZE (N=2000)  ®m ATEEE (N=108)

60.0

Zs

EWNRELIIIHEDOXIGIEH SR ER LEES

31 EEOAEREBEE IR REN R
—BEERROEFLEPPELS

L WINE—REIZEEOEINEES

X2 test, *p < 0.05, ** p < 0.01

2024/8/19

25



Research Center on Ethical, Legal and Social Issues

2 T 2 . HM'\%%&*IJ}EH lt—_EgD%{ﬁ?EEE*E‘%-I_IE E t btig@ggﬁ @ KERKF #HeKififtflARer 59—

1 1.5 2 2.5 3 4 4.5 5

mr-osssrogecsiz) sxorecnz |GG
y-exeumomzcit~oztrsusors |GG
ey T
wen<azn 27 zocsmz [
giirseveyrq wxommcarcrsexcsszy) | | -
ghEEA0ER (Traraxirb) zocsis [——_—_—_—_—__ _—_— e
Speene ] 2222 mp

m—#EEE (N-20000 mZFIR (N-108) t-test, *p < 0.05, ** p < 0.01

RIEERFREDOFMICBID ML L L, EMEMBANT VAN ZE B P PELHCRIESNSIER
ABELTWSIERO LGIEIEFICKRERINEEV, LA ERERAIOZERNTITLTVSEIR
2024/8/19 26



2

—2 ¢ Neurotechnology&Data governance (y *Fxs weswmmneys-

Research Center on Ethical, Legal and Social Issues

- N\=YFIT-5DmBEHELZDMEDERY R

v BENLZIE]IOBRREL. XMANYIOEY KN Human Brain Project @ Socley

- AT EHBINELEWEE (broad consent) ZEEL TR

. 8D0MIRE

v %Ffﬂ)ﬁ%la hﬂw)}ﬂ (BLEDFEDEBENE) [CBTRBEZLD TRAPTIEND, BERIBEDE
AN L_/EEE'

v [94F2y7-AVEIRETIV] © RRADRGERIGSINER T (H#T
DatafREE TIMNY-[CEBD 5%

v GDPR (EU—M&T-YRERA) COBMRIEICBIDZZRDE

v BRCEADIEIN - FIEICOVTDZETR

1 T-IANTYVACET BB LT TO-FORIE (TIANY—AVTNHE, T-9RE ZERERE. T
G%EE%EIJ\ F‘ﬁﬁ:%bumn&uﬂﬁx etC)

2 TAZRARBOESOTIANY-ET N EBERALEERT YOV TO—iRA

3. T-HREDEDHOIYAT AFEFHELE (value sensitive design, privacy by design)
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7. FEATRRBISENT - {RE SO AR
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2024/8/19 27



2 —2 : Neurotechnology & Data governan@e 27z zaussamseys-

T=951T91IIICEII HEAVRERE (BP)/PGICEILIZERERAENAIVA AL TV A E )

B - BALSNTOENT TR
SHIMEE R TR A NI
BR/ FIMOXFI 0T SRR AT ORI
BRI ANET -5
R EATICRES B TR
HBLENEBBRE

FEREAIRER
FERMALE

o T-AR/IMED RN

o AYTA-LR-IVEIE
. F-HEH - T K

o NIEHEEDSR o DATICEEDZHNT YA
o YITUIINAT R
o« BIMFENITA
o BHIICKRIE

. \#JUZf/T’UtZ

o TRl
A EEAED IR
« EELANLVOE

¢ NFEOKEK
T HHBEERRERIA
H—FI-T1DF B

- EREIBT -IRIE
« TEYBRES

¥H / FIEOTEE
THANY= T-5REDRE
ERMLSHEEORE
BIECILIVORE

Fothergil et al. (2019)% JTIC{ERL - N

2024/8/19 28



2—2 . MRS SHE -FGIDEE
- 2022498, 2023F3 A, ir2[E], KEl—SINE8%.

el & AlD RS T % RFEIC 2V TOTHELR S FHHE

=51 —p- EueTE —p
R

ETOBEH
wmHOER BHoEErEE0sEL BEoTE
HThaibR% L EHoEE EEOER FEE DRI
AlotEgEm E R oEEDT— 24k R FEhEE D NR L
e —_—
. Efi-AE  TUAYRAVE ?fﬂf‘f RIS
BREEER FE - & FE - WlE
(—h) (EEE®)
feElcL s
L s Ea= ax kA=l T4y —
= Rt B - S —
AR oEEeaE{ ABoBR{E Bfois v ADLHE
27— - B ANDE HoERoED T8%1 ~0E®  EhTaEHOEE
EfE AR R SEDEE

ERAoFHLuboHTsZANN S

Bh B AI1-r—va v (&<KY)

KERKF #HeKififtflARer 59—

Jr Research Center on Ethical, Legal and Social Issues
=8 =] DN <’\*%$-— ( )
e EE e (BEX

AR DA ES (FFICER, eto)

"
"'

M7t bUT4 OB E

[RWA AN

Mental Privacy& /032 RYERT 14

@ ImaginaryD5& S
) (BENERICEZOTEE)

2024/8/19 29



2—2 . OECDICHIFI2ENEDIEIR (2019F128) (P 2Fre panmumse s

Z—1-077.)0Y-

(CBFREEHBZM/AN-VIVICETBENE

(Recommendation on Responsible Innovation in Neurotechnology)

:IbE.

H =X

(BNCT)A' “Neurotechnology and Society” PJZ3E#E. 2018598 ICE

@) OECD

@) OECD

2015~194(C, Working Party on Biotechnology, Nanotechnology and Converging Technologles
EWSEfE (AAROFEERITE

+*)

9DMJRH|]

.“3.00.\‘9‘9":'*.‘“!\’.—‘

BEHBM)N=23VDHEAE
ZEMEOFHmDE T

TIEDHEE

J[m@ﬁ@?ﬁ’ft

HERIEEZRBEICT BT LE

EELBIE 1%%55103 WAL VN

N=YF VT -9ZEDSE
EEt?g—FaﬁUJXTJU Moy T EEREDRE
FEXABVYERICEATSLREER

2024/8/19

30



2 —2 . NeuroethicsICBEEDB3mITDE

}'frontiers ‘ Frontiers in Neuroscience

ool 10.3389/fnins.2023.1160611

. . (@]
(B Ghock forupdates A comparative review on
neuroethical issues in
. . g . o
SR neuroscientific and neuroethical

Yale University. United States

journals
Andrea Lavazza,
Centro Universitario Internazionale, Italy

Michele Farfsco. Shu Ishida™, Yu Nishitsutsumi2, Hideki Kashioka2,
Takahisa Taguchi? and Ryuma Shineha*

Uppsala University. Sweden

shuishida@tohoku ac jp
Ryuma Shineha
shineha@elsi.osaka-u.ac.jp

© (incl. enhancement)

© (incl. personality,
authenticity, etc.)

o

=/N\
A1

puBLSHED 14 September 2023

@ KIEAY HaRiTHaHELyy—

Research Center on Ethical, Legal and Social Issues

NATPREZHRME
A-TIBAT VAL
LS EV, ©
BEREANT YR o (many case reports)
AnfmIE o (incl. animal research)
RREADE T .
ZD1th A

I\ T AL SR

HEREIZEALEADE L

HEHIBESS. HREDSHERM. etc

A-TIVATIREAIN=3Y

F-IHNF YR, CIFR

F-IHNF VA, CIRR

BEREANT VR

BER. MRS, MENRE

BER. MRS, RENRE

& anfmIE

MRMBE, BARRE. BHE.
IINIAXY

MRME. BRAKARE. BHE,
IINIARY b

HEFEADEE

HREMZOREZAORR, BEHESEE

HRERZOMEBEANORR, BHEERHE

Ishida et al. Frontiers in Neuroscience, 2023)

2024/8/19 31



@ 7([9:?7(—7— H:A?imﬁﬁlﬁﬁnt /9—

on Ethical, Legal and Social Issues

22 PR BIEME neurorights
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COMMON HUMAN RIGHTS CHALLENGES

e RoTecHNoLoGIEs IR B E AR AME = neurorights

INTHE BIOMEDICAL FIELDS

- BRINEESES £ hREEES SN
EE 02110 CEELCEY EIT3

Council of Europe. 2021. “"Common Human Rights Challenges Raised by Different Applications
of Neurotechnologies in the Biomedical Fields.”
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Kohei F. Takeda, Ayaka Yazawa, Yube Yamaguchi,
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Nozomu Koizumi, Ryuma Shineha. (2023) th venience
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2—4 : Topics changing across time
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(Takeda et al. PLOS One, forthcoming
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«  GMO. =#ifife - BAEERE., MEFEER main-flame sub-flame Gwet AC1 Cohen’s k

. ?;%LI/X\%)T 05%:':;%‘7 3\03}?;5% D AEH RS instrumental science 0.83 0.83
(7THARIICH 4B TR 55 47) risky science 0.96 0.81

o IVFLYITUVYI 18058 E R ITIIRIC juggernaut science 0.96 0.44

o A-TAVVII-IOEE - BRE

LTI . ABIA techno-nationalism 0.95 0.59
o AINI-H-T—EHEHEDR (AX) governance 0.83 0.79
—>I-TAVIEE BT T ethical issues 0.94 0.68
governance 0.84 0.74

EREHOEA dual use 0.99 0.50

communication matters  ALL 0.96 0.65
- mutual communication 0.99 0.80
- enlightenment 0.96 0.52
trust in science ALL 0.89 0.76
- research integrity-system 0.97 0.78
I I I I research integrity-scientist 0.98 0.79
e wen wws wew wews me  wews integration to science 0.94 0.68

= GMO
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others 3.4 0.5 0.0 -1 0 1 2
non-frame 17.2 28.3 135
N 650 555 600 Dimension 1 (21.4‘%))
Major framelCB8 T 23X IS HTHER (GMO, BAEERE, INFAIZ0T-VRELLLER)
IL-LO#EIE%. TL-LDEESHY XATNI-T1VJ1&ETFH, n=1805

(Takeda et al. PLOS One, forthcoming)
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Phase contrast Microtubule

(Sato et al. 2017)

oLeﬁular
7Y

(Hamada et al. 2019)

» Design and creation of biological structures that serve various purposes by manipulating DNA,
RNA, etc.

* DNA computing, (bio-)Chemistry, Mechanics, Nano-tech, etc

» Creating robots by utilizing the self-replicating capacity of DNA

(Information: Tokyo Tech. Dr. Komiya K.)
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[ ST ARG D BER PR MTRRICE R B3 Z (L ARE) (Shiela and Kim 2009)
= ERMNEEOE T, FMFEROYIIVMRIVPLT VIR REZEIFL eg BAEERE (Mikami2015)

AFaRYE 1323.341 AFTIARE 4098222 AFER 19.06783 L RF AL 1355824

SFHE 561.0828 AIRFIRTL 40819 HRE 18.64921 3o 13.41641

X 366.2208  HMKXHF 35.34978 ERY—ER 17.94419  HFORvMEE 13.27699

HRET 250.5103 ko401 34.71009 Bkag 17.87368 2oRHY 13.18698

BRE 1648164 BRI 32.74096 T A—INE 17.65699 R 12.80434

K 148.3766 NFBRYE 30.63927 B 17.43201 RERE 12.71896

- [=F Y k=) 142.5082 oRyhEE 30.23229 RS FORYE 1695262  W¥E 12.68846
CrreREALES FosstoMA — K5l 1233734 HRSE 30.05982 EgsFoRyk 16.48713 HERHHE 12.49756
CIAMESPP BFVRTL 1229383  |EEREM 29.01505 SFERE 1619854  BETATSL 12.48537
BFFIMR 1209707 HFORYPEBR 2785819 AL 1593713 2/AMIE 1242951

EY o) 1135008 HFRE 2696599  (HERALIEBL AT L 1579289 ~ ETLAFERIE 1240041

HFRIG 1020778 IHRLE—B 26.72738 s 1574300  BHEH 11.91578

SFLAL 1003787 PAIEEEFR 2652004  BIR& 15.68205 :223 i

SFORYRIHE | 9743082  KIEH 2557019 HENE 1568205 gor s i 1154017

RoOFORYR 84.87919 F/HE 25.04842 NEHE 15.68205 Em:l'# 1140108

SEEDF 70.69957 SR 24.69303 ERSF 15.50764 e 11.3378

FikR 65.46844 7 A—/\HE 24.32661 S F AR 1510019 Zigsmsms 272 1132076

AIH 6191623  KEEE 235451 EERM 1498331  SEGEIRHIEERERE 112654

BEHE 58.14581 BEA#IE 22.94649 DFE—HH 1493645  mEAH 11.08889

AFHSFORYE 532208 AIAR 22.04541 SFHARE 1477665  F/54/nS— 10.98852

=E 1) 4799707 AnEEME 21.25988 PHPAMBIABIRMASL 1476916 HIRHIRAKIARY 1086201

HiE 4723175 RIS 21.07088 B3I 145938  #EFA 1066968

LR 4410705 FEBHRERSI 20.38853 RIGEBER 1422318 BHE%A 103923

BFEDLD 4333048 SFHE 19.817 EERER 1401233  HFBE 10.24486

RAEE 19.66966 HRAEE 1394354  SFEE 10.24486

N FORYMRR 1002786

DFORY &, F/0RY b, AFE—F—, BEY—EX, BEFH, DFT/NA R, T AR,

DFIRAT
: . . [Molecular Robot, Nano Robot, Molecular Motor, Synthetic Service
---but which [terms experts used / tweet for interpretation] should we choose? Structure Prediction, Molecular Device, Amoeba Type, Molecular System]

(Thanks to works by Z Kk K#h-CoRTTATOIIY FXV =)
=1/)77)0I-F/5EVNZITIEHoNE ?
(F)79/09-2HCBERNDHRERDE BEEIE-HE)
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= Score calculation of the compound noun

[ Hypothesized: “technical term” = “adjoined single noun”

[ [score of compound noun] = [geometric mean of left and right adjoining frequency
of each single noun] x [appearance frequency of compound noun]

[ Obtained score is free from the length of the compound noun.

L CN : compound noun

LR(CN) = ([[(FL(N:) + 1)(FR(N;) + 1))7*
i=1 FL (Ni) : left-side score function of single
noun (Ni)
FR (Ni) : right-side score function of Ni
FLR(CN)= f(CN) x LR(CN) F(CN) : Appearance frequency of CN

In short: Find technological term from frequently adjoining nouns
ex. “9F - AT « ¥ X [molecular + robotics]”

» Implemented with original Python program

(Thanks to works by &7k Atk CoRTTATOIIT A=) 53
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Ashestos

GM crops [N 1

12 b
Dystopian Imaginations |1 ol
Matural nanoparticles [N T
Other Pollutions i} i

None — “r .

Mumber of articles 0 5 10 15 U Conver sation Prevention Enlightenment Estimate MNone

Risk comparison- asbestos as landmark Risk countermeasure = Anticipation of precautional
principle

FI)T70%H<BIARTIDIV-IV T EBYDIERIZEAET S
ST ARZAMPGMIEIANDE K ERICH I RNEIRR (BFRD)
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