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Abstract

Currently, Japan is facing unprecedented difficulties. The year 2040 is getting closer day by day. The
second generation of baby boomers will reach the age of 65 years at that time; this is known as the “2040
issue”. Population aging is an inevitable human challenge that has been never experienced. Our fellow
Japanese citizens are now facing this crisis for the first time. Here, the author addresses this national crisis.
Can we Japanese overcome this challenge or arrive at rational solutions to guide our nation toward a happy,
healthy, and active new Era of Equilibrium?

Fortunately, we are living through an age of scientific and technological revolution within a changing
society that is being led by this revolution. It is important to consider the question of how one should
manage these difficult decades. It is our generation’s responsibility to find a solution for building a new
society with an aging population.

There is no question that the solution for this issue will require 0 bed-redden elderly patients and a
total reduction in the care-needed population. This lecture aims to discuss possible approaches for realizing
such a goal. If we integrate the medical revolutions started by our academicians and scientists—that is,
regenerative medicines (particularly in neurology and orthopedics)—it is possible to achieve this goal.

Digital health innovations can also help to prolong healthy life spans. This is a learning health system
that drives the PDCA cycle of health promotion and care outcome improvement. Therefore, our goal is to
implement a system for building a learning health society.

The lecture includes 6 topics:

1. Great doctors treat the country;

2. The “2040 issue”;

3. Designing a learning health society;

4. The reality of the medical innovations achieved by the Japan ARO (academic research organization);
5. Regenerative medicine—a medical revolution by ARO; and

6. Toward the next decade: Paving the road to total disease control.

Key words
2040 issue, Learning Health System, regenerative medicine reality, Leaning Health Society, healthy life
span extension
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= — BEHIRk

TPECEZTEIA ]

MU EE OSBRI LT, BAFI00ICL TR KW EE S ThE T, 45|TEEAN— FLAENWE
MEAERLTHNBEALNEDTT

L2AL, LIV B THAEEZED TS, WENICR&D /YA 754 VEFK TSI LN TE
F9. ZTho3EEME»SEFNY - TTL 6, ZORTHLREHA LI ZEHTL, 2ok
BEREZE, BHIE - 1R, IR, 2 L CZ ORMIMINA & BB O ZEBENI 72 I B8 L T A (X155 5, &
WO MEREDO IS4 2050 TY (Fig. 16). 2FD, 4 /I R=V a3 v &9 —FT T4 V%K
FHLATETZVDTY. EZANKFIL, BEEDPLT > EMEERNIBHDEHATL 2.
BRERNVPENEEFZSEDHU EFTOWTL & 5. WIZEHRIE A T — LHIBPEE T, KEOMZEHD
TR, FEFENB 202 A L T0hA0TREVESVET. FheE, HRTHILEBNTLLL
TWTE, BRICHFR Ry —ah o, ZhULoOBRBAKEEHC 22 DIEHICRA THEY

4. BIREYA / N—2 3 > LR EHE

B RFORETH 5REPITH IR E EDLISIITRET 20058V 3 V&K ThiFhudn
TEHA. AMED OHIfREIH R Th - ZBHERBRFORMIMAAIZE, [AMED IR IEAN L D72
M5, FlEfRE2% (Management Science for Science) Z#MIZE L EMT 2770, TDOXHI %D Y — AN
REABZDELSREENICHD AT 0] ERINICHAL BT L7

IR IE, 4 T — LRI T, MEHRESITZ2 5, SEOBEPBELZ LT - ThE R,
KPP EAL - BREOETEPE A EFHA. TNEEIYBEERNIOLNILDORZESEDTYT. £913%
DHMERLT T8 T4 V&R L, BOGERE~ XA PDE LT, RFEZIA LV TT
5. HEAOMRRKEIHO»S, Z7a— VRS EMAPELZLE Y 2 YO LICTFEL TR S 5 < TIELH
TL&D.

KX disruptive innovation. H&¥E L9 7 02" 5 2 OHIHNIER 7 - 72453 C 2 ALEBE AR, 20
BIFOREET, [HEFH2MFET AP TT L, Lo R oTLK 230K LF-TLZE 57, JLEkAER
ZOHBZBML LT ZE 5T, KBS L2 -72TTh. ThrsTarsssfEolich-s7-8 %,



ERPREF M 48% it 2021

SEZIEERENS [ 5 v —ZXORIEWV, )54 T 54 VIFTE. Riddisruptive innovation7>. Z#H
BNk, Bl LErhz0TT. L, (4, hEd k] &5 -7, disruptive innovation (2 ¥
NEEBEMY —XD) 2 2T IR LE L.
TRy b 2ZA—=YHALE 27 37 v 7 FICK MR H4E, £ & U< disruptive innovation T9. Z D2
DL > THRIBENORKREZED LS IZFIHL 225 0O RHENIE 5720 TY. 725 < OWFYEH,
RAMNIGGRBEM CE T ERA. 20 TEYMFTHAEE I THE T, S

. HlREBEBES LHEESES

AR LB LOVERME 2D T (Fig. 17). £ OBEBEBAEBHEA AL 24V 20mEL &
5A%. ALy ZAMNEERAZDTYT. 7L I VIR, HRARPBEERTRD > TWBE NI LT A
CHEMIT, RV YV ERWELELZ hEY, FEE ZThUBROAEEZZIZEDAL V5o b
2 h o 72 RO culture (F538) 1%, 7 —NILEH % 2H L 72 Alexis Carrel M. U 72454 T4 23,
G, EORKENNREALEAREL T, SITIEFICHBIC, HHEMLIIRAZENTEEL51CADEL
7o, WEMEOBBIIH LWEIichd D, 6122220 LVABREES EEh T $d.

O - K - ME - & - AR - RE - REDBE

4 TRIZZIEL TR E/TLE T (Fig. 18). whkEfE (27 37 » 23] + https://www.pmda.
go.jp/files/000228333.pdf) 132018412 A28 HIZ /RGBS ok L7=. SYEREE ([V 7 4 > 75" : hitps://
nobelpark.jp/product/pdf/retympa_pr.pdf) & 201949 H 20 HIZ&E EhFE L2 ZLTHDHAE (CD34
FaE R RS s i) (JEGIESRR AR AT, 740 —7 v THRTE. S HICAEHAE (DPEREM > —

) KGRI EEUESR T

ML A, SRR, MIREA, EEE, M AL TRI AV initiative & & > TXEL T E LA WE
FAGFEARITIIRFEIEE TOETE, M RPOEHBHEEN X —/3— 34 LT, JARTRFDH
MR ELEDPIC > THEEH T, RTHIEFI V> TWE T, Natwreish Z O K 5 RERUTIEFIC
BOWELAERK TSN T, TV H ¥ A%, “Natute OUTLINE” (https://advances.tri-kobe.org/en/
collaborations) ZfE-> T NF L7z, & 512 TRI Tid Nature & 2 EI TG RO DY = 749 4 b %8

Fig. 17 MR Y Hedm
BAAEHDOEREEFBITIHUNER
B2 (Frfthzx?) S8 AERs MR

=) #FLWEER =

BEBEAAARIAEE
OB MRBOAXHE(TEIL
) FUVEIZEEE
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Fig. 18 fhipil, HHEHEGS

ELE ] TIRIEE PI SRR EEEE
&R R EE hIE e *
201255 (B EREERECD105MK % (ALIRERIAF) 2016428
12H20H [HEEA ) https://www.nature.com/collection
s/ctdkppganx/videos
& SIEEE szl SRR
e (bFGF/05F> 2A> ) ' )
9H20H ttp://www.nature.com/collecti
ons/rzfrydkflp/videos
JBERO MmERLE EE T ARAE M NABERE *
(CD 34mBikimepdis)  m=— (TRD 2018435

W [ www.nature.com/collections/v
mxkenxvwg/videos

EoER  AEE witA RERiE -
®T (CD34/75035-4>) K : (EAF) 2018435
: ttps://www.nature.com/collections,
=1 ampthxknbn/videos

AGREEE  AEBAE AR TR HETELE
Wl il el o (REPFILEMAF)
Erq’ ( 7 ) Q‘ y| http://www.nature.com/collectio
| ns/pdryjrsvnz/videos
AR mEHEE A IR S
(RB#FR/25-5>) (BLRTRS)

L, EMRICmT TR O RBEUFZER R % %815 L T4 (TRI Advances, https://advances.tri-kobe.
org/en/collaborations). BIE—JF TEIZA > TATL X0,

@%‘Bﬁ?ﬂ1ﬁ/n

RGBT OV THH LS TR Lz e Bln g 4.

G ZFLBRERI K2 DA LREEIZTT. BFEH S AKRANOGHHIRA AR ML 2 5> THIFE L, &RE
T%\%‘l'?’“ﬁbi’é‘

BIRGERRR AR SN D L, AR TOAB T e any, SR H D F L7zw, EERMERER
WABHE (PMDA) » 5 #ifs & ﬂtyﬁk 30@11 H 21 H Y& O 7RG A i [ 358 ot 7R GR o A W 2,
SBA : Summary Basis of Approval) {2 WEEE SIS HEL BNV L EFTHELLEEHR I N TV E T (Table

).ﬁ%%@@%ﬁﬁﬁ&&6A$Ax:7@A&n7@u,ﬁ#e?%ﬁﬁfﬁt%hmﬁ%fﬁ.:
FINSBEIANB, CIZBETLE2DTY. 1flEREFITHELLELHD E L. BRIANIZ1IHTY,
HEEEAREIRS AoTnEYd. ZThETORRTRINLZTOMREHD A, BEENEZEDO X
IZXY->TH, ZhIZZDOV ) - A TEPHIREH D 7.

CCP (International Campaign for Cures of Spinal Cord Injury Paralysis) D # 4 F 5 4 Vv IZ ki,
ASIAZ 37 AMB, C, DIZ/&h5DI317.2% T3 (Table 5). BAC, DIZ& 5 D5 49.4%, CHDIZ% %
DIX71.3%. ZHhEaRNWIHS 245 K512, AZT 2R, ZOMRIHETT.

122N EMREHIISRREET 2 720 ISR LR FER 22O T R E IS 2 BW L 22 25, &
NOIEEHENE L2, XA XWTT Tu—FFRE0nens 2T 2FD 20 kS 5P EHITF
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Table4 A7 377k PMDAFIR304 111 21 HIFEH Wb R {5

14 BREBOEDMT—¥

ISCECI-92 SCIM-II
AlS DFEfL ([ ZBE 220 B AIZEITD it b

| 2 25 BRI & DELR 20 R RB%20AR

EFEs A 2%0 i?? Egg WER &

i) = o &
R e 'é* 2;’ | g | O | o | B8 | @i [ os [T g | Bw

AlS o | wE Wit | Ak 5w | - Loy | 18A (e B (| CRER
20 b |
. BERFE B
L

STR0103-03 cd-1 - | ® | 18] 23| 2] 6 | 1201 a 14 T 10 3
STRO103-04 C - - [ ] 13 44 47 104 149 9 11 D 1
STRO103-14 A B — [ ] — 0 16 10 26 59 2 4 0 4 0
STRO103-15 B - [ ] - 3 19 11 33 61 2 4 1] 4 0
STRO103-16 B - [ ] - 5 20 13 k1 66 3 5 0 4 1
STRO103-17 Alle| = | =] o 6 | 14 | 24 0 0 0 ] 0
sTRO103-07| o | € ||— | @ [ = [ 7 [ 1 |4 [ 12|18 | 17 |2 2 10 9
STR0103-12 D = - | ® |57 |4 |4 |12] 217 | 2 12 0 10 3
STRO103-05 D - ® - 56 | 21 10 87 252 76 86 15 34 37
STRO103-06 D - ® | = |51 6 4|6 | 220 22 | 34 3 21 11
STROIG-Olc [ D - | @ | — | 4| 0 |0 |41 ] 215 6 | 77| 17 3 27
STRO103-10 D - | ® | - 36 | 38 | 36 | 110 | 286 67 77 14 36 27
STRO103-11 D - @® | = [ | 6| 6| 51| 224 | 82 |92 18 36 38

a : TR ISR TR B O RS 1 7 BRI @ S,
http://www.pmda.go.jp/regenerative_medicines/2019/R20190125001/530100000_23000FZX00001_A100_1.pdf

Table 5 ASIA score transition in spinal cord injury - from Guideline of ICCP in US (issued 2007)

cervical 2day week 4  week 8 week 16 week 26 week 52 From w4 (d28) to w52 (1y)
ASIAA [O 252 221 202 202 188 ASIA A = B/C/D
ASIA B 29 39 43 47 33 17.2 %
ASIA C 13 21 20 27 25

ASIA D 4 13 17 19

ASIA E

total 294 285 278 293 265

cervical 2day week 4 week 8 week 16  week 26 week 52

ASIA A 9 8 6 7 5 ASIA B = C/D/E
ASIAB [O 49 34 28 25 23 494 %
ASIA C 28 25 19 20 11

ASIA D 9 25 37 41 44

ASIA E 1 1 3 6 6

total 96 93 93 99 89

cervical week 4 week 8 week 16  week 26 week 52

ASIA A 1

ASIA B ASIAC =D
ASIAC [O 22 12 8 6 713 %
ASIA D 17 28 32 32

ASIA E 0

total 40 40 40 38

Ref: Guideline of ICCP (International Campaign for Cures of Spinal Cord Injury Paralysis)
Fawcett JW, Curt A, et al. . Guidelines for the conduct of clinical trials for spinal cord injury as developed by the ICCP panel: spontaneous
recovery after spinal cord injury and statistical power needed for therapeutic clinical trials. Spinal Cord. (2007) 45:190-205. PMID: 17179973
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VETAZEFIIRBLAETY, "M AWT, TLTCEBALLEY I 7L Y A AHNIMAETE S L
WO ZETY (BEiE, (DA, FRAE, SRR, BARERSICETAL X2 T M) -4y
2 DEH, RIS ERESRL F 25 P -4 T X, 20195 50(12) : 770-8.).

%, HOBEMHEROBMNZIZ DO W TIE, Re EEIBIEARAMED ST, FRRNE, Mg ote:
B, zhh ohaEhoBl, 2 U CEMEEOSME, < 5B MEMRI(LE (ALS) 12/ LT3,
LOBBMMEED . TTL 5, I LADWBHASBFINET. ZOHMBIEADBRE
KRS THERER D Z L2, R LR EETT. AOEREMEERTMI ISR S T4, #EdTid
HFEEA, RADLEL TELBHRBEBRAWIERCER Y v 4 - ROBARFRLAE, ILEHPEiREA
KESD T4 TIGHEAET L2, 5, TRIOZER TR M F A TEMBRAEE N TN T, WL HETE
BRI ORFZ X A, BRZ200Ic 5 2T E T

KLWEDZAT I T 9 7L, KBEINTHOMIZ206 2B 2EEIAMBRBEESZT TS EBN
TOWET. ZOXIICHERIHEICE S REMOBHE L AD PHIZWHET X 2 0[EEEIED TEVLOTYT

Q@EETHREMICH T 2 BEEE

WIZTHENT 584 TRIONAKEZ AN > TE 0, HEIE PIRAIC T 5 HEEET, B
AAAN DR IMEHINETH 5 CD34BEMERIIE 2 v £ 9. Z4Ud CliniMAX & W ) a7 THlla 2 43k L ¢,
CD34 BEfila % Ml L7z & O % B S AICHRERS L ET (Fig. 19). HEE TSmO B A%, Ko
THEFE, ZOFFZRZ2UMLAVEVWT AL AS>TLEITINEDL, THINHIEFIAIZZIDCD3I4L
PEHINE 2 259 % &, Fontaine 0 fHE WS HIFEDASIA 2 2 7 L6 U K& 5 BRSO h T—FEHIE
DABTSERLSESTL S, LR/ TOET. 795 BAXKAEAECERE FREEILA & Bt ©

Fig. 19 CLI : CD34+ ik %

Nl 24 (2012 4143 A

Cartants s saisbia st SciVarse Scencaliact
o) Atherosclerosis -
e
Jourmal homensge: www alsevier comfiacata/ath erascierasis om

Long-term clinical outcome after intramuscular transplantation of granulocyte
colony stimulating factor-mobilized CD34 positive cells in patients with critical
limb ischemia

Rutherford scale (All patients) B CLI-free ratio (All patients)
(%)

80
ol
40
o/

0
pre 4 B 12 24 52 104156208 (weeks) pre 4 12 24 52 104 156 208 (weeks)

Incidence

@B001020304 @5 M6

C  Rutherford scale (Buerger's disease) D CLI-free ratio (Buerger's disease)
(%)

100 —\
80 //

60 /
ol

20 /

0 P PR S S
pre 4 B 12 24 52 104156208(weeks) pre 4 8 12 24 52 104 156 208(weeks)

Incidence

Kinoshita et al. Long-term clinical outcome after intramuscular
transplantation of granulocyte colony stimulating

factormobilized CD34 positive cells in patients with critical limb Fig 1. Seral
ischemia. Atherosclerosis. 2012;224(2):440-5. e

B00102030405Wg

Rutherford scake (0-6) and CU-free rato following CD34= cell
12 at week 0-104 n = 1 at week 156-208) €, D). *.p
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ET. ROWMRELT, bFGF &7 705 =7 YAd D E¥. & &d 3RO HMBEZ &
bFGF & ¥ 5 F A FuaZrLofffgsIh gLz 35— VA2 RBIZLZ3DTR->Thbh:
DTER, BBFEHRAIHINTHRKEZY, XTI LI25DE L LarLanrb¥ s F v
FarZLOGMPB#GERE T EiiE o TnWE LA LZ2AR 77TV ERELESESIFL LD
T, MAFEEHBINTOEI2LEHEAHME L THS ZEATEET. BLXIITPFETRADMHA
% L7z (Fig. 20).

CD34 BB AR MR MIlB D512 & 5T, 80%DHH X AN EIE PG, S EETE £ L THY
WD &5 HRBEAH#DOY 22 1EZOHRBIZE->THiETE A Z L dBEVd D EHA. ZL T, ROLFGF
+7703T =7V THEND L Vo TRBEZHGUL, SR THBEISIHE TE S LI I2aD 9. K
Bai L9 2 &5 I2aireBlEioREY 5 ORI IET L2 BEARI Y N ) 57— 9 U BRREICK 5D
T, MURICEE L7 v b 7y 2 — &R, 2EOBRUERHRILICNHE AN I8 TES L1
KOET., ONTIEENERCELZZDDOREEZ VT IENTEELLHICADTL LY.

@ RMBITORE

mu%ﬁﬁ%ﬁ(%%%:mmmm)fﬁ.ﬂﬁbt? HRFEA L AW & CTHIAREAIZRS &L
KoTLEI AN LRS -y P d. P RFORBREMNGLAE, 77ua7 -0 L CD34E;
VEMIE A R TR S92 2 &tk b, RORREMSE Lz M ORRER Y v & —wbih b -
72, FAOBAD BRI ANEMFNT THIES S VOFARELTLE L) HUIEE LA JbT
HOKBIRE CHWBOBERE LT, Er o x4 A 7T anEEbhizz 5Ty, 2hTiill

Fig. 20 CLI: bFGF+75uas—4 v (GREERT)

Advance Publication B8
3 Cicuiason Joun ORIGINAL ARTICLE
,) "““""’”‘"J 10085 Peripheral Vastular Disease
[
First-in-Man Clinical Pilot Study Showing
the Safety and Efficacy of Intramuscular Injection of 10— P <008
Basic Fibroblast Growth Factor With Atelocollagen
Solution for Critical Limb Ischemia o
Kazunori Ono, MD; Kenji Yanishi, MD, PhD); Makoto Ariyoshi, MD, PhD; & —
Satoshi Kaimoto, MD, PhDD; Motoki Uchihashi, MD, PhDD;
Keisuke Shoji, MD; Satoaki Matoba, MD, PhD < B or
- =007
rgr Thempautic Drobiast grow factor telocollagen was conflmed in & study using
1Imb lschemia mouse model. Because the number of siderty patents win critical Imb Ischemia (CLI| Is Increasing, partculary that
caused by erterioecieroels obilterns (ASD). the developmen of less Mvasie englogenesis Merapies desiren. 'E 65— %
Methods and Resufts: This first-in-men cinical study was designed 1o assess ihe salety and efficacy of Lm. Injection of bFGF with [
BBI0COIAQAN. HUMaN IBcOMDINAN? DEGF (200443). COMDINEA Wi £ 8 ML 3% A1E0COIA0EN SOLMIoN, Was prapared and jacted nto =
the gestrocnemius muscle of the Ischemic leg. The primary endpaint was salety. evalatad on &l aoverse evenls over 48 weeks ]
e proe Ry e g
related sverse events were coserved during the Tollow-up period. Visual an.mguesuam ) score was significantly Improved 2t =
4,24 and 48 weeks compared Wit baselne (P<0.05), &nd 7 palients bacame pain free during the follow-up perlod. Foniaine clas- 4=
SCatcn was FprOVS N & Cf 10 PAIEAIS 2 45 WEGKS. CYNOB 1S501G CSZDREAIan I 2 PR at & WShE
Conciusions: L. Icton of DFGF WEn aiEiosolagen Is 5% and 1£3505 It atents win CLI ASPCmzed conrolia tras ars
thersfore needed to confirm Mese results. 3
Key Words: Besic flovobiast growth factor; Crizcal Imd schemia; Perpneral artery dsease; Therapeutic anglogenesls 2 P
14
-
Buweling dwmeks  Pdumeks 90 wenks
IFollowup ponod. weake |
Figure 2. Change in vizusl analogue scale (VAS) score dur-
] g the follow-up period, after i.m. injection of basic fibroblast
Lancous or surgical 2 i ™ o [T B = £ aardEs it H
ciramen of CLL CLL specialy : growth factor with atelocollagen in patients with critical limb

=chemiz. Data given sz median and 1OR.

Ono K et al., First-in-Man Clinical Pilot Study Showing the Safety and Efficacy of
Intramuscular Injection of Basic Fibroblast Growth Factor With Atelocollagen
Solution for Critical Limb Ischemia, Circulation Journal, 2018,
doi:10.1253/circj.CJ-18-0815
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FERRIC G AT LT, BREAICKRMER YV 2 — Wk TE 6 > TIRBABBLE LS. Sk
£ TEHNT, HEIUHED TY. BIZEOBRFMRTT.

CD34 BB+ 7 7 a0 a5 — 7 ¥ OB I 20 2 B E L CHEATER T OBEIZ T T, SI3BARTK
FORIZ BIZ R EGHEORBAED TOETOT, BEIET LU ORRPGE L, B0
&5 55, BEEFEOREIRA TR ZZ D 9.

16. =iifafE L MBTITENGE BEEEREOFRE

ZH50WH Z N5, MAEREEILStem Cell Therapy (EfffiffafEik) &, Tissue Engineering (L .27 09iH
PEE) D212 Cilkin 9 5 2 &N TE £ 9 (Table 6). 5 HIEERIF L IERER O S T RJEE (A
A, AEEPRbe O SRR —eE (SR, IR BB ¥ 5 ok & bk o HEE LA (O
) OBRIILETATLED, S XIZZD2DODFEBEEEMNNT, BRI EFBNTIRENHEA T
W,

TN b & EE®T, [The Principles of Regenerative Medicine (FHAEIRIEEGR) | & 3 % Gn S8 % N

Table 6  #ll ARtk & Lk o2 A9

¥

Preface

¥&&m  Theory: An overview of regenerative medicine: its principles and
the scope of the current revolution

SRIREE 1 | A B GLIRERERS) e A

Stem Cell Therapy | 2 | ATHEWIE (R liishe) DA
3 | NEAGEZAE (TRI) 4% AR

I 4| RHEHIEE (B k) T

; FHIEBE:: - P -

Tissue Engineering 5 | ST RERE G LRRER ) ﬁ]ﬂ;‘%ﬁé‘lﬁ
6 | @ik CLRri) S

Fig. 21 The Principles of Regenerative Medicine

The Principlesof =~
Regenerative Medicine

An overview of regenerative medicine: its )
principles and the scope of the current revolution

-

.
R‘eg;}e‘rleraln_n Medicine @

¥ i Learn more at advances.tri-kobe.org

¢This collection describes
the paradigm shift
occurring in medicine. 55
 MasanoriFukusbima, TR Director
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Fig. 22 Multicellular symbiotic system for maintaining
homeostasis that inherits self-preserving ability

Microbes Injury Reconstruction

Stem cells:
Mesenchymal
stem cells and®
others o Vv

LN
*lhnate
L Immunity

Cell damage/
Necrosis

h—\ta )SiS
‘ (phagoevtosis) Self-non-self

’ t ‘ Senescence recognition

Degeneration Neoplasm ' -
Prionoid Infarct | cion Resetting the innate

immune system

NAtreou ook =
77}

Ref: Nature Outlook: Regenerative Medicine, December 7, 2016
Figure 2. Mechanisms regulating maintenance of normal functioning of multicellular symbiotic systems.

L& L7 (Fig 21).

PIGBHGRI 2 i A 5B L T4, Mifadiic g —v, mHEEZTTC0ET (Fig 22). &ftd Z
DERA=VIZK5>THIZEHZ ENSE DI TY. Stem cellld, Z Dregeneration, restoring, reconstruction
OFAEDOE 7y Ay, FPEMNE (mmunity) ZHDE L2RBOE S 2> ThES. 2022008097
VYT LTWBDTYT. TI2LHERATERASELTEHETY. R LAVEVWTEFEALS,
2 < OMIEEROHMIIIM T A5 X512 hDFd. TI26M4FT LMLl AT anknd bl
TIEAEVDTY. ZIXREEmr->THFERA.

IhoDMlrFREBELMBEES, /LI -2RWEERTTLILI2L-T, FIL, ZOHD
MSC &E T 3 fifletEM 2 5 SSEA-3BEOMBEA T 2D TH. B REZLTT. ZhiEE
MORBEAERERT R PEBE R O S e 2 G MR A R T, BB RF OSSR AR, R AFO TMER
AT ET AL S22 CE-Z LT,

ZOMBIDEHZAKREE AN Lz, ZOfigure iV 72 UPNE E Z2H 5 o722 E M4 LA S 2
Kol & afigunrelZMMAT, RPFOEREBIZALEL>ELTVE T, EVERLTWABAREIR
Extracellular Vesicle, exosome T, M1+<M2Z{t, ZDOa Y N—=2 3 VHIFESRIEDZA v FTT. Z
N E stem cellifRDP TP I N/ Z LD—FTT. FREZWADMS LN LN EABHEDTY.

17. BEEROBUKEEH & RE

PAERBMIRRAEIC BT 25817 7 2 F, D D HEAEICR 2 EWEEE, MO @Y & 2 ORI
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DL, KA HARDHEHEDFIZL ST, o550 Fig. 23 THERRICHT 28RS L R

FTTILTLESEE>TVWERWET. TT»5H,
P 12 B U C o FAE P70 2RI IE 6 v T & R
WOTY., LEIZANG, ThEEHIZRD, kD% BEER I,
WAROCEDEMBLES & Leb, Z oMz i 1IN=33VD5=I71>7,
F5 2 LISk B TIBOMN A BRI 5 5T & £ gfgz‘f_fg;ﬁgfgﬁﬂi
e - N BT oA (N
;:T%%?i%?%&/&@ﬂﬁﬁk%<m%%ﬁ A ——
DZLIZhDET.

3T IZ continuous innovation & Al L & iF 1LiX & 5 =) ENE-BLEYORE
VEFEIZ R T £ 9. Disruptive innovation® 7 = — =) ﬁ‘l:l—/i‘)l,ﬁﬁﬁ

ZU3#&d 5 T, continuous innovation® 7 = — XIZ A D
F L72. % XiZCell Free, CPC free, One Step D{%
M TH D, S5O Z8 > L2 e michD 9. KA4IFS, SI2ZTh 6D
FaitEd TNET.

AR, fil U7z X 9 12 continuous innovation D 7 = — ZIZAD E Lz RIEZ~Y—Fr T4 V7 TT
(Fig. 23). HAOREIMFEEZD TEV—F T4 V73 TERLEW, S, R LEEMPThE IET
DEADFTHELETZ20VERSTOET., 2L TWITHIMNIERL, A< RS2 TUEARD FEA.
PAERBIZE ST, ANAHENH, HEEDICBTT3EIr0EBTIE® S ZLATESLII0k5F
FTTT. 2L, HEZBY TOMBNREIC &K 3 FERBERMA V7 7 0BMB0NEIZ 2D 7.

GHSHED S BT, BEmMICIEHEGIC L2 HETEEPHEZZ D EFOREIARYOIZTEI L
NTEBIZTTT (Fig. 24). WMHIEICK2BEALZ DX OITEDOT SN TE ET. HIE MG
KA TFRUIME XY alZdT3Z A TEET. Much more TY. BN#EIZE B AP ahiE, Thick-
THEMAAHARKTCES Z L FMEVH D FXA. EOLKSVOHBTHIL X5 HEELZBHEIZL,

Fig. 24 F#5UMNICHBIRER Z &

B A EERE

S BREETISAINE TS L e e
F—71 BERO [E#FEHFd] OEMH
ORI L FEHY —EZPREEENTEICEY, BOUPICEEL, BLWEIZENTX DS
CEEBEEZDEMICEY, PELHAREFROEEESZ TN IHS
QORTPUPELTH, RELGEE - NEAOT7 7L, BAHESICERTE 1S

VIBEREICLIERTER BLSVEEE
Ry < 0] ISED3 2 &

AN

BB IC L 2 S AETE BNERES
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ZFLT, REMBITEFIZ, EHALTEREE KA TT7HTI7, REIBA =S T7FT452L5Z
L HU, WU AEEBCRE B AR ED S ETHEBELATNEAD HA. ZORNCIIRKRE 5E&04H
e o1,

18. JO—NNIVEBEDT S>> KFHAL

TRIX, MRINDIEEF)EFFRIHALRE ECRIN (European Clinical Research Infrastructure Network : RRJH
IRFABR A R v P T —2) I2&BT -4ty 4 —0Ofit 722 5 4 (ECRIN Data Centre Certification
Programme) (25D < B A 21F, 20194123 —u 9 YA TIEIVID TZOREEIRSELE L. 207

0=V DZ 7 RTFHA VIR T LIS, &, TOT7 -1 2 —@lite 7 V7T RRIZED LS &
LTWEd. 8E Ny 7DV 7L K%K (SNU : Seoul National University) 4% Z OFEAE%E 521 5 BXF§IZ % -
TEC, ZOXICT VT CRMEDT 4LV 4 —D3 vy b I =2 5> Ta—a vy SeilfETE 3 &
I H>TETNET.

CDISC (Clinical Data Interchange Standards Consortium) {22W T &, 4 TRIA WS FL <[RS RF
HarR AN (PMDA) O f RO ENEAEIZEEE# L2 Z &2 56, PMDAIXFDA (7 2 ) 7 &K
A : Food and Drug Administration) X D 2EIZCDISCA Z# Vv 4 — FEBALE L7 S TIEID
CDISC Z 4 v & — F COMKRBMISEN BHBIIZ 5D, KFETEINERJRICERLTCET. b
132" a — /3L Cdisease-specific & v b7 — 27 {0 _EiFHud, Pk, BORMELEICER D 9. E7
WA v & — O R T IEEE AL, 72 7 TGIST (Gastrointestinal Stromal Tumor :
AL VB NEE) ORI 7 disease-specific registry #1ED FIF T\, ZDO LI BT ENEEIZK S
DT,

19. TRIOKREIEETH

ZDEIBEEA /) R=2 2 VOREGHIZH > T, Fks TRIZIHED ©#l & 55 & i3

TRIIE [RAEIE | & MR mOMEM] 2 HIEL T, 2 OFEERBA LT T LE ZO) vy T%
RRICAN T2 2574 FIZZhETITMESBALTET (Fig. 25).

WIRE, SRR BV (B ol EERERE S R HEMEASRS) DB R T - 72 R (B Rk 4
EHHEE) »6, [BEH, ZZIZTRONTE#F->T<h] L5 T2003F I CRA & METTIZE > T
WAL E N2 TRIE, —FEEICISESE, SHE1THERICAD £3. ZO17THFERBIZ, “HORAE", ‘Mg -
HHEOFAE”, “SUHEOBAE” OFZhFho) v I3iE, RAOTIEIZE > TRKIAL, MU (B
IRFERGEESS) §5Z LN TEELA ZLTHLEBANY) YT TRLZ “MEDOTE", “BORE", “IK
HOFLE”, “MEOFHE” OFPHL TNHEIZEL? > THE T (BB, ARG RAA) . 20 JE4F %00
zémwﬁcu:he%@%W%bf,%bfitw I ARENELEASI L ST Y. M
KGR ARH IR AIZE IR/ TED T 2 =X A> T B EBWE§ L, BRI FRRNE & 7 i
< TLxD.

INHEEBRTA-00OMEEHE LTHETRIICHA B 2DODTFT 4 EDa Y, "LATF—ZAY ATV A
TFAED g VEATAANA I R=2 a3 VT4 EY 3 Vi, 202148 BICE R Eh BN L2200k v & —
ELTHAITMEAEET. 2O MmEHES 2910, BRISH - 2RI & 7 20T, Z2hb
DLy —RBHEDT 4 €V 3 VORERIETH 5 )IIAREZ A Ll ek, ZhZhza#510LT
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Fig. 25 TRIDZEIEHIH — BMIEED DY H —

TRINEIET DX, HRIRIEE L ERGFHEMNTY.
TNETOEBICED, HONDES, &ODIENEORRLELD
TBOREE, FROBRNEDET3FETEELL.

S, FUHINLRA IN—3 32 EENCHBEL, REFHIEMCERLET
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" grsy—zme
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D eRIN 5154

=0 Y e 100RREHBEESSZICE, =25 —>3>NHWETT.
Y G E SIEOFEE, BOBE, AEOEECLD, [H<] #T) (R3] FoECRET |

*EOBE : 2017512A158F5>T Uy SEEB(EFEALRIEENEICKDIERE—S)

*xk \’ )i 100RRABHAEEZ DS, BEEOED - ENMELOCERDREDITET.
R mg.! VEEEE B, BEEIRME, /\— v —RASOIC L3 FRRIET, #4RMEEED - BNEDRENS,
G BE T mROBE4, NEOBEE, RBOEECLD, (B KEEEICRDET |

* *Bﬁﬂﬁ#ﬁﬁﬁi 2018$12E 28HRAT IS Y UE® RARUHIRERE
\ )
aﬂ]ﬁ BISZIRIE KIBE ﬂnﬁmﬂ: RAVE, AR A, KIBD A, BIREE(EODERICEITT, HUVVAREZRERTY.

tonntloTng T,

WO 10 FHIZIVE N BT RFGMEMN TE E2E 50, KL4ORFENRRE TS

G, #IZMA & DT F. Microvascularity (FU/NMEM) &, SHEH Dl A TL 270,
microbiota (FNHIE ) 2%, A, EHICMORIEERBICEVWTEREN LI NG > TVET.
Microbiota li—“)@ﬂﬁi%%“(“éb D, BERIXI Z & DEREFERESETHRF SN THE T, % Dhomeostasis (1H
W) OIS LHATO R ETREAED FHA. TTH, AL F ¢ microvascularity 12 DWW THE S
%%bﬂ’f, ZZTHAERBOHiEiE EAEARBL O TREED XA, 5, JIIAEZRLD
RO S & THOPZRAE S NE L4 &7 — 4 2 FATER T Z 21O IZ 3 5 CD34 B fiaic
LBWEHEAL - PIRHLIELTVEY. ZORRKO T -2 3RFEAEDTY. ZZTHIIZA -7
T EdMiaRE B L Ay 7)) Y R AV ERRERTEII L AnEn S ZETY. HEh LISHE TR
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TEERERTTIZILAILAAL I X—3
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e, TOFEARAHERRIZES>TLEIZLEHDHRET. ZOHIZ, AbLE TNy FETTE Sk
BEHAZTEOW, 5V NV -BRTEVESHL TCET. 2507256, RZOMHE4* A% & HDL
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FETFRDE L IR ZNEEODRN DD ET. FhrobE o<, MEELAENE I v a—
INUBFTENS DIE, T—2ICHTW3 Lk, FEICHIR S 20O TY. @) EB I HUIMESR O/
W72 TG S PUHRHELISH L TR AIEM S 2 DT, TR CD34BFEMIE A A @ & DA, MSC:CD105
Bt AR @ 2 DA, & 50 IEMUSEMBE0 SSEA-3 B MEMBE AR M2 D, ZhhBZThhr o D5
CHEELTHAWEZATY. L2 g SSEA I TAVHIEA BB E 7L a0 — 2 BEKTIZL >
THZR LTI T %, ZThaHLOVAIRTYT. AYICRELMO LELOZREHBR 2 Z N T
ES3c

H L IMADITEERTT A, (@FEHFMEMIZIE, B2 O PHANOY 7 P2 EICED 9. [THER
EESTRT AT TIREKH T, 2HALHAFCTIKISE» AT XA D A (Fig. 6). —E 714
NI ST 6BRDIIKET, BR#IZE-6BRDIEE - EKRE, LW ZEAFICHLET, Kz
EL DLk, hEBPTEEEDTIZTTCEAREITONET &, WOETEILRTHITZIES 0
WTT kA, LHLEATEZOITENIRY OGNS LS 2@ A0 EE LB T,
ZHIZDWTIETVZNAANNLZAAL ) RX—Y g YOIRHP#TT. 5 — 288, HAERBEORS &K,
ZO2DHBHNZHOC TS RERH D £

2]1. BAEERECHBEE

9 HARBEAFRIERD 7 =+ = ZIZAD £ L (Fig. 26). ZHIS K - THEEEFR G & B L TIREE,
R AHIRL 3. Z2O2DITIT A TY. HUSAIA T3, BARTRS TR BAEORER % Blih 3
2LEIL, WAWAREEDPS, [P RFORHBIMGEENPITREINRETEIHVO,] EEbFE L.
I CoARTZDH ] EF5 26, A [, ZhiFHURAIELZDTT L] EFAZDTY. BARITIE, K
FEAETHIHEBFERFTIIT>TLEVE T, SNZFEXEHE (BDW) ARWEZAHDI, BFEMT
AEHFUCM T > T LV ET. HITTFIAS F T v 72 P 7% L COMASHITH 7 » FITHESO
fERAMEN L7205 Lo 57D T, [HAEERY Y 4 —%2Fo7256, HARROME S S LK EHT
T, MEO— KGN TE, BHBEENS, ThEaBIEPDEL L] EE-20TT. 226 HRY)
DBEERY 4 K= 27 PlERic kb5 9Kk v b 2 =Y HAL (https://www.cyberdyne.jp/products/HAL/index.html)
IZDWTE, BAITRFIZTERINE Y T =3 a VERTRIA 2 K512 D F L. 2456 Zhidsgal
D—=DDKRA Y MDD ET. 5, Stz WA R TARZELZRA 72 EAHZEBVET. 2509
LZATYE, ADY Y =2 TR ELIEDY) Y — 2SR L, HIKOWEMLIZ OB T 5 2 LA TEZ0TY
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22. S—ZUTNNWRT T RAT LEHSFEE

SROWBELTIE, TSV IANLAT TV AT LEMEFEET LS 28 TT (Fig 27). O%
DHIETEZA, THIF T -2V I NN ZAIHITT 4 OEFRTY. ZhEaEDKHITHBTEH. KL
MLk H0z, @#FEHG Ly 7100, ¥, ZHALEHEA - TTHBILIZE > TR TVWEHITTYT
EEBEASTEHGOZ L LTHANIC AL VW EWTEEA. BOIAARKRZEH L EHA. 5—=v A
LAY HITT 4 OEFR, BWAHEEHEOWIIZIE, Va vEMWECLAThEAEDERA. MTTENPATE
AlZBEATHIEEAEPEDENI LI BREDTIEHDEHA. IBMIE, MD7 V&=V VALY & —
EHIAT, £ —DvHFa—ty VIR MIT) &/v—3— F KL PIENEE T 5 %R TH
% Broad Institute LA THEIEL 20N E, HEERLEMLE L AT — 22 FDFFANLTE X
ABDTE. ENVICAZ VA IARINET -2 ThHNE, /A XEHBbLTICAIREZE7ZTH»EL
iz, 2EAOHET — 213932 AT 05D TY

WTHIZLTESHH6 A4 — M TY. A9 20FEDINICEN#EE AR S A TEAR S RV, 207
DICIFHEERBEL AL TE A FEA. BELIIRT O I 40806F > 72012, [HRICEEFES Lu
R D 5. ZhoZhEBETIC IV XY P ThIES - BRSNS | E BT REICSVE L,
23 IST (BEISEFZE R 8 R AR AR IR A AE) OISR S L TOE T2, Z 22 ROAT%EA =< &
AHEATHDDIZ, K5 AMED 8 JST & BRFUHB THRIZ 7 r o= TEThawn., ZHhil, Thith
OB TN ZThOTHEE L CGEENTE TV AL, SRR EBL THBISTHEZED I v ¥ 3 Vig,
JSTHHEDH AN 65, RV DaE AMED DRFFIZO KT3I & TF

WTFHUIZL TR Y F V=3B B & ik 7Tay 22 b3 VAV M ELAEL TEasmwn. Z
NEHHEZHIRT 2 &0 ) 2 & TiE AL, MIREENRREMET 20 THIEENICRETE L 2 ikt —
FICETEZFIT TR0 LT, FFAM2ETRMEIZILTHELNWILEEH 508 LW,
HEETH UL Z DFIFICIH 2 WEMROMEZM D T, HFERBENRTZ2ZLE2F1-1FI 08RO
ERUHLVET VAL =Y a P LY —FRTENXYN=ZTRETES L, HLWFHiizlASD
iU, HRPIENOLL ZENTERVERIVEENS. HRIZS, 25VWH KRV 3 vicdh b, BlE
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FHE, B, BELHEADZ L 2T, B TE > THAZZD TWETH, HoIZZhs2HA
L, HBoLWIMIZHARZBNES TL & 9. EEMREZRIFHREL L TIRA AT NI A D XA,

23. HRROEEEFEMELEICEITT

IR ENMETH S I L EMPMAL T, [PIRIMETEADOE] LU THRL £ L7z (EEHE. PORiEE
AOE (F-F). HRAlSERE A 5 2019, BEEE 2020). [ ASHOARR A WISk D HSE
WOE UDBIRTELE ], & 5 PORAEIEOHEIZR Z Thd, ik Td 2, ZheaE A RAZVWERVE T,

ZLULTHEELE XAy =YL LT, Charles A. Coltman %54 D retirement ceremony THLH N7z — F % T
WAL 4 (Fig. 28).

Coltman 2B4E1%, 7 X U HESLAAMZEAT (NCI : National Cancer Institute) 2% 4%9 2 WKk ER 1 1) 2
I —TD—DTH 3 SWOG (Southwest Oncology Group) % MU PAHigE 7z, BURD T X 1) » OEKE
DRLEGNVABRET Lz, M1,000423%FD, BAEFHTRELE L.

17— FIZIE “The Final test of a leader is that he leaves behind others with the conviction and the will to
carry on” EEHEPNTHET. HXA, “Carryon” TY. 4/ X—=3 3 VOILHAZ W > THEEZ ) —
F45, ZUTANEASHA T2 KIE, Gk, 2L T, BARIZZ OBERREHEENICZ L 5
AL TRALRY., ZARROY 22V —3 3 YOFRETT. SBUE, BY, ERFFMICEEL, Ko
MEFEFRFmE 20, BaASRFEERBFELANS, Tha 58 0DUSE0, LI TLERDY 2L —V a3
VNARA TN EBEZTHET.

20034 IC 2 DOHITR T84, AHIZHDHEH TN E L.

Fig. 28 With Charles A. Coltman Jr.

Carry on !

Thank you

for 18 years

from June 2003 to June 2020 !

Charles A Coltman Jr. M.D.
SWOG Chairman (March 1981-April 2005)
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