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Real i zation of sustainable care systems to overco
on&lfie with relief and release froam health concerrt
[Realization of a society where everyone cah preve

I i]f e

A Establish infrastgowdt urteenttad maidrbtpahiyheivedlophagl! |
technol ogi est, ay nhagaddtpmryetveent t he onset and aggr e
by egulaftiiommune systemantdor vskeap,j zetcndi vidual

mental state in daily |Iife and urge people to v
most suitabl2e04f0or them by
A Develop technologies to monitor all l'iving bod

l oad by 2030.

[Realization of medical net works accessible for al
A Establish a medical network to provide the same
regardless of region and even upon disasters an
and treatment devices for simple testandand treas
treatfmmeent technol ogies for part of chronic di se
met hods for radipagealcitsi @eaft omerdd icaenabts es such as ceé

dementia by substantially reducing the develo
devices, etc. through establ i sshmgrrstt eanfs byt 2 04 Oi.
A Establish a technology platform to provide qual
each individual appropriately even with | ess p

and Bieglsitivity diagnostic and treatment devi c
enhance Oedit oals opi ni on and diagnostic capabili



[Realization of drastic improvement of QoL witho
i ncl usievtey swictihout hdalth disparity)

A Establish a social i aferldsatnrtudtiuree atto heonmeb Iwe t sheol
nursing care by developing such technologies a
rehabilitation without béeldinlgi ngoaldi,ocoaot mal i

regeneration or substitution of weakened organs
A Develop technologies to i mpredecibogyr édhlualitliiotha t

suppocrrtelsiealnft | i fe at home banodc otnot rionhp rsoyvset eamsl ibny
2. Direction of rese

Based on expaenmd dtewwady na@gt expertolpawydle dfi rleeadal oimc
research and devel opment at this point in time i s

(1) Saorcd aHealitstsaiaersebiarc ktghhreo un d

I n Japan, the population of 100 years and ol der
Theesearlk.hS.byand othésocismniapas, a half of the p
in 2007 will l i ve. dlomaergrairv atl h aonf 110070 yyeeaarrss of | i f e

corner ahead of other countries of the worl d.
Not only the averagehyifFefexeprptaragehpubbbaedl by

to 6/Mears forr5mgdB8afacrd wome® iWhi2d®1lf f Beence bet wee
healthy | ife expectancy and average | ife expectan
to dAel guéito headitheasrsas omass hfgakrenb aotetd umen and wo
during the peri 6,d iftr bioss 2sOtlli6l 11 6c 26 ar s and efforts
are desired.

I n viap®Mfstructure of di stearsget, thypge odil /e assiensg |
infectiosasndiceemestesbcu td i sutlatsiepolre di s€ a$ ¢ ssdtl yilket es o

rel at edaalred -agkat edsaries eqpiswei ng significant i mpact
this tendency is expectdd ttchecentdimoue Ri¢rs ttyha aft &1
caused by "cancer" is significantly higher than t
In order ¢trt énedatlt Hehry | i fei @xgecngnagy oavinh of aver
expectamnaoy toe feasponding to those diseases, t he

increaseiaom taadddi agnosi si tanids tdesxitrmechtt anldi ve v
restritotiaordaven laifffeect ed, wit hhtt ak di he@ad@rvasngf or
posi twiitehlawéeset o go hand in hand.



Fi gDALYSs

Mortality rate (per 100,000 population)

FY2040
100,
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DALYs FY2040 estimate survey by disjease

popul ati ofm) dleyatimaj or

DALYs top 20 of 169 diseases for 2040 estimate

(DALY shows comprehensive indicators taking both death and impediment into account)

DALYs per
2040 100,000
persons
1 Alzheimer's disease 30489
2 Backache 21413
3 3 Ischemic heart disease 19518
3 4 Stroke 1543.0
3 5 Presbycusis 13235
§ 6 Fall 179.7
5] 7 Lower respiratory infection 1093.0
8 Diabetes 919.2
9 Depression 7236
10 Bronchial and lung cancer 675.0
H 11 Liver cirrhosis 5806
3 12 Mouth disease 5782
= 13 Neck pain 575.1
14 Colorectal cancer 5528
15 Visual disturbance 5127
16 Pancreatic cancer 5006
- 17 Headache 4895
2 18 Chronic kidney disease 4752
19 Disorder of the newborn 4339
2 Chronic obstructive 4254

pulmenary disease (COPD)

DALYs rate of change since
2015%

(Domain of uncertainty)
522 (47.41056.7)

10.8 (-20.7 to 36.9)

29.4 (25310 33.3)

17 (203104.8)

39.9 (17.6 0 57.7)

26.7 (3.9 t0 45.0)

276 (23310 31.3)

357 (13.0to 54.8)

204 (7510 44.2)

366 (42.910-30.5)

293 (2261035.7)
39.9 (8.01063.0)
9.7 (26.110371)

257 (-33310-18.6)

338 (6110553)
187 (15.71021.3)

A71 (T4 10242)

84 (2321056)
142 (10810 35.0)

-47.4 (68210 -28.4)

*GED 2017. Lancet 2017 392(10150): 1350922

Classification of
disease
Gerontology & dementia
Gerontology & dementia
Lifestyle diseases
Lifestyle diseases
Gerontology & dementia
Injury
Infectious disease
Lifestyle diseases
Psycho-neurologic disease
Cancer
Digestive organ
Other non-infectious disease
Gerontology & dementia
Cancer
Gerontology & dementia
Cancer
Psycho-neurologic disease
Lifestyle diseases
Growth

Respiratory organ

Dept. of Community & Global Health, Graduate School of Medicine, the University of Tokyo (including data not released in paper)
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Malignant neoplasm
<Tumor>

Heart disease

(Excluding hypertension)

Senility

Pneumonia

Suicide

- - . .
- | jver disease
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ot her thdencd,i ni ng popufasgdamone afileahcesttperdowarci al
density of DI D (ddiesttgreilcymaikmnm map aitte ddfivolhrfail d ywl tand
mountai nous ar easvVvitlol angaei nftuwan ot i on. Fund outfl ow
transfusion from Tokyo will/l al so become the nor m.

Fi gARnual < hafngeeopl e agad olGEryear s

(Person)

(2049)

1
600,000 - | 514,000 persons
Actual results 1 Estimate for the future
500,000 - !
I
1 (2040)
200,000 - 1 | 309,000 persons
|
|
300,000 - 1 W Male
1 B Female
|
200,000 - |
(2016) 1
66,000 persons 1
100,000 - |
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Fi gClBangdsei mati o and -pneurnsboae bpuseéehel dgl e

(%) (1,000 households)
40.0 20,254 39.320'500
Number of single-person household =[] I I _—0'—m44
39.0 (right axis) B .—". ’ 20,000
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B lot—t*1"]
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o101 )
— lst1| Ratio of single-person household 19,000
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Prepared by estimate of 2018



Fi gMedi cal issues of wurban and provincia

[Metropolis] [Provincial cities] [Village]
While maintaining labor population by In provincial cities, the declining In hilly and mountainous areas, density
population inflow but the increase of popul ation advances amiyH@nedd lof fofmtifthina
elderly is a big theme. of citi es b_ an d lower gjgagesinttibn.of DI D
(Densely Inhabited District).
Population of 2015 and 2040 by age group (million Changes in the population of prefectural capitals and DID area => ease of the ion of Okayama Prefecture
persons) Lower density of DID (2010 -> 2050)
12 [23 Tokyo wards]  The elderly
increases 0
8
While labor
4 population is
maintai
0 J d
2015 2040
[Nationwide] The elderly Changes in the distribution of vacant lots, etc. over 20 years =>
. S| ffect
150 —increases by 10% Case exampls o Hitachtey, oarak
100 &
population
50 becomes a
little over
0 16 three quartel
2015 2040
Aged 14 or less m15-64 years old

mAged 65 or more

(SouNaé) bnatitute of Popul ati on fEasntdi nseotce da |f uSteuwcruer dptByp LRl esaciaerncofo f 20 Apan Prepa
based on the summary of primary and secondary reports of Mi ni stry
Government 2 08t0r dtnegy ati ve Study Group

Under such ciwhdmerdit @alc eadnd drewnrasnidn g secapdesosse vel y

in urban areas, the wihuhdi agalhomieshospiht gglhd yanhd k
areas. Pdmtincuulsdnigyeerrarned wislel yiermocr ed t er year as t
of the el dearnldy tihnec rtecatsa¢l § pooe ud eap e mcherothi 6h hi t 10 n
in 2035. Consequently, the | abor shortage in the
people and to fill the gap, one out of five work
care industry in 2040.

Fi gChbangemnipower de FigChtanges in the nur
suppl pyfgapr si ng ¢ and nursing care ¢
1,000 25%
B35
- o 800 729 20%
643 1

Manpower demand
2,470,000

Manpower demand U i
& supply gap in
2035 1
680,000
*  Manpower demand & A0 10%
supply gap in 2025 y o o
310,000 - Manpower supply
2,270,000
200 %
u] Ot
2015 2020 2025 2030 2035 FY2018 FY2025 FY2040

(SouMadp from-1 hef dtahea 6t h Co! (SouMadp from Lthefdahe 6th Cou
Economic Policy of 2018 Economic Policy of 2018

I n additi on,o rtehseponadbionrg shortaged oirrei Janp are,sitdleent rs



expected to increase and 17.75 million foreign re
to 33.24 milld ipornoviinp QIO .gr ewsh rate of the number
already exceeds 10 %. With the increase of popul
provision of medical systems to meet diwietrhbse envi
the difficuaoabhtrvseisng uicrh. Jasspanese

Fi ggs7ti mated popul at Fi gChBanges in the nur

residents in Jape residents by prefe
(1,000 persons) Prefecture Growth rate by the
end of 2018
3,500 3,324 .
Kagoshima 15.9%
3,000 Shimane 15.3%
2,500 Kumamoto 14.7%
Miyazaki 14.5%
2,000 1,775
Hokkaido 13.9%
1,500 Okinawa 13.7%
1,000 Aomori 13.0%
500 Saga 12.1%
Ishikawa 11.4%
0 :
2015 2040 Shiga 10.2%
(SounMdade from National I nstit (Sourlgneni gration Control Bureat
Security ®Resgeamadtlkd fut wrd MNumber of foreign residen
Jap®rEsti mate of 2017) June 2019 (Qubck estimatio

Furthermorecenhheyeanmsenmanywhadtiwdelnts t,o rweosrikl t i ng

in the inhkbeéabdfoer od participati omeedds i tormnestsalblsieg
soci al syst & metnoe nmarl.tFinagi peaxtaemgloe di ng t o the surve
Japan Ger oidwiletgyi caand t he Jagaom Geédrei aturirentSeeine to
the appearance of the change in dheg sthealagand ps
process is delayed by 5 to 10 years compared to 1
p hreo menWdnnd.er such <circumstances, senior citizens

years of age account for 80% of t hem.

Figviotal function difference in perioc
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Fi g .Ade group of senior citizens who want

A Senior citizens who want to work even after 70
years of age account for 80% of them

Dondét want to work
100% Other/Unknown/
No answer
65 years old
B0% JiEEEEEESEEEEEEE
o X
f 70 years old 8
" -
p >
B60% m §
.
[ 75years old
T
80 years old .
40% Y -
]
"
"
.
20% .
As long as .
workable .
-
0% - »

‘t--------------l‘

(SouFaéeure I nnovation Working Group Interim Miumnmsatrryy da@ wEdwpoetpiad peadr thsa,s e d
Science and Technology and the Cabinet Office

(2) Field/area to be promoted with challenging re
Under suchnciescumbt iexnvs ovdigeimeentpeopl e can enjoy
pl ay an active puatrgalitnh scaccn ceetrymiswbelm@ duci ng unhea
per, otdhe difference between average |, fttoexprat an
as much asl mpoparthileul ar,r evel isheoud ds adoimettwoweer e v
canckehe biggest <hmws2050G, dfemrshelnijfoey iwiigt honreel i ef a

from health concerns until 160 nyceanr)s hel doth=Thed ana
there is concerprabbder mbdi habkdsdrodg systems to sup
such enviTohommaemt @y Nt emsjhs | mp ometdai mteatitweoy kb e ens
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devel opment usihgcHabohecgpimpeprtment abddegnhancei on
andemediysorder andchal dre ngpdesiéhdfraitme dev.el opment
Fig.Pitture of ideal health, medical <care &
1. Potential risk to health, medical and nursing carein 2040if nothing is done 2. Picture of ideal health, medical and nursing care in 2040
Short of providers Relationship between supply and demand People and tech live h Toward a network type where everyone
£ Short of providers may not be so far to deliver the value for each individual  will support and help each other
eliminated even by préeferentially o5 ' E Specialists can concentrate on their core On the supply side, support of technology and life
allocating labor resources to pecialist _ WOTK (e.g.: No indirect support) infrastructure will be on the increase, and then these.
medical and nursing care. K Patient E Can run the site easily with the present and various lists 2
- In 2014, about 16% of the toal = ¢ Schéaplpyrg‘%veerqg\aelﬁwyblrﬁersisct;\fr;:dar\lgvcsg;n) linked together to provide value
o be engaged in mesieal and e care anywhere by complementing individual
with a network
Regional disparity Supply side Anyone can choose their own way of
E g\éw::nrgﬁlﬁmafeggr:g%gﬁ:mn ?wngednlej;ﬂ:; life for realization of happiness @ : Specialists
% y Su E Al people grasp their own health A : Various support
urban areas, withdrawal of hospitals demand ° pp
may be highly likely in pn:)vincla’]J areas. © se ggg:ﬂ;{:ons/‘(ou CIOTREr G ITEY ¢ [ Technology anc
- opul pol E Can live without concern regardless of I' life infrastructure
o Bemand s _ the place to live o lifestyle + Recipients
E Become healthy unconsciously
Expanded & diversified demand Everyone can naturally be satisfied with
E The population of 100 years or Possible the status quo \
. older will exceed 300,000. O O O\disparityduelo E  Anyone can participate in society On the demand side, Totally formed a stron
E Peopledos sense of v/ . O willingness, E  No activity impairment by various disorder mutual aid is ' netwoyrk Inlrastruclureglu
expectations from medical and Demand side knowledge, E Inclusion/diversity by technolos advanced b accept more people
welfare services will be diversified. envwrcnn?eﬁt etc. Y & community formation, regarpdless OT?/\/\"%QHESS‘
gommunltydW|ll also be i etc. to l[orm mutual knowledge, environment, etc.
isappeared. suppor
(SouFaéeure | nndWestsiaoogne WG om Fut urReal mzownat itthhre W@xt generation care where
technology live together MarshpRe®rlnt®® individual way of 1ife
[Realization of a society where everyone cah preve
| i]f e
There was Bhabpihéopast preventrnea&cmethsagky havi

whdhave rel abheakth
who have | ow heal th
this ni@®rest popul ati
gathering on health

be expected.

being
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hi geeatyiantbaphpweascod t hos e
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Fig.naerest in health

Shortage of exercise necessary for the prevention
of lifestyle-related diseases (67.5%)

Sufficient exercise

Not willing to exercise  Willing to exercise (32.5%)
(71.0%) (29.0%)
Information gathering & NO YES YES

try to live a healthy life

FY2010 University of Tsukuba, Kuno Laboratory (1,914 effective answers)

(SousSbténya Kiuwmeor,sillny of Tsukuba, Graduate Schotdd alotfh Cwparipmtesh efnesr viee Havmamr S
project including uncon®etmdergrr8uyp 20ds Hearthgamedi fied)

Theretd6favits be tmaed ed gweal opment of technology t
deci si ongeberh aathan e f off etcuarse i mgal th conditions of
one and to have mechani sms embedded to | ead to he
The i mportramncseionhodkeep, etc. i s amasionpenanee. ou
Focwsdlld@eon the research and devel opment of heal't
of onset and aggravation of diseases based on the
the homeoasft alsiiol ogi cal functions such as i mmunity

Fi g.Di3ection to beaflacesangd edry fwhrere prevention i
course in daily 1ife

Product
A
Improvement program

for chronic diseases
(Smoking, diabetes, etc.)

Recommendation Supplements
for lifestyle improvement §gch as
like exercise, meal. nutrition support
Monitoring such as
Strong interest & blood pressure, Monitoring o’Hea!Th p:j()gram _Awar_eness
mind are —blood sugar levet—  amount of - ta;]c_)rz_ tg I »is arrived at
ivi each individue

necessary Disease risk EXYiLY b naturally

testing service

Conventional
health check

Health
administration

v
Infrastructure

(SouMEF) commi ssidbmeesprgpecbn proj ectheoanl tthhe nfeudtiucrael par2@d>4@alpfeeast ei nsect or s
panel data



[Reali zation of medi cal networks accessible for a
I n aroumpdpr0a@nsemitlyy i ncrease i n menerdd galli taaard ar
nursindemawal | be |l gxxlrexwajpsreevi nci, alonandas ot her ha
deteriorating efficiency @&f amadiosiufdndi rurcyi md
withdr awalo pcefr agiuoerdst o ki ni ng dp o paurkeg teinovni saged.

Fi g.Changes in social structsuurgeg ebsyt iroengsi onal s
. Vicinity .of metropolitan ares
ropolitan area provincial central area Other area
e.g. Bunkyo-ward, Tokyo / Chofu-city, Tokyo e.g. Ikoma-city, Nara / Abiko-city, Chiba e.g.Karuizawdown, NaganoKunitomitown, Miyazaki
- A Areafrom the center of metropolitan area Including_cities in the vicinity of Towns and villages other than
c o (Tokyo, Kansali, Chukyo, Kitakyushu) to its metropolitan area, provincial central metropolitan area (including rural
L c suburbs area and cities in the vicinity of it districts
E S| A  Asof 2015, account for about 30% of As of 2015, account for about 20% of As of 2015, account for about 50% of
2 g total population and about 1% of the total population and about 4% of the total population and about 95% of the
%] area of the whole country area of the whole country area of the whole country
_ W At present W At present .
g3 A Population about 230,000, population A Population about 100,000, population X’ At present )
o= aging rate about 24%, population aging rate about 26% and population Papulation about 20,000, papulatian
230 density is about 8,500 persons/km? density is about 3,000 persons/km? aging rate about 33% m‘w
©55 | A Number of medical facilities per A Number of medical facilities per A density is about 150 persons/km
5EG habitable area is 7.3 habitable area is 2.6 Number of medical facilities per
o2 | A Number of nursing care fazlcilities per A Number of nursing care facilities per A m%care tacilities per
a2 i is 0. habitabl is 0.12/km? 5 =
g@ 7 habitable area is 0.26/km abitable area is 0.12/km habitable area is 0.04/km? S per
&3 W Future (Prospect till around 2030) W Future (Prospect till around 2030) i i
% o A Population starts to fall and by 2030 A More population fall than urban area and Xl FutBuyr ezég(r)olsggl:tpt(l)lpl 3 |r gtLiIgr? v?/?l?g)e
total DODuIa}ion wi_II be abou_t -4% by 2030, total pqpulali_on will be_about - about _1’5% and population aging
and population aging rate will be 7% and population aging rate will be rate will be +6pt
»S28 +4pt +4pt
£358, —— N ,  ———
Q%’_gma ) . Service efficiency worsens by falling Area sustainability caused by
-811:,5»%@ Short supply due to high population population density. Short supply due depopulation and efforts for ™
E%g;"’ density and explosive demands to withdrawal of main private maintaining medical and nursing care
=

operators services will be an issue.

o
Soo

Oa-’g’

o0
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=P e

oo

22 >

T T

i

*1 Results of clustering (3 categories) based on the population, area, certification rate of long-term care need, medical institution, number
of nursing and elderly care facilities, financial i ndRSDprojeetc.
concerning the implementation status of regional support proje

*2 Description based on the median of each segment (The area names exemplified are only the example of each segment, and the
statistical values of the local governments and the values shown in the middle of the text do not necessarily match.)

(SouMEF) commi ssidmmeespirgpecobn project on the future pr2®4@0@nvperst in health
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ationt bmeweeqguired for t raards fagrgrrianvg tti o nt tod
ease

Time required for

Time required for ~ Time required for transferring

arriving at the scene = g o TMerequired for g onferring to the to the hospital (min)
(min) arriving at the scene hospital 393 393
10.0 387 40.0
Time required for
9.0 | wansterring to the 2040 forecast
Jeo ol 52.6 min based on the — 35.0
.0 min - i i v
13,3 min, 51% increasd same rate of increase * e
L3 c 86
»>= sst® 85 ™
8.0 v Lann® >
P2t 30.0
.

Elapsed time for over 50% death rate (guideline)

e PR '
> - " 25.0 Symptom Time
60 St == ®T S } 200 Toecast

&l pae A ;za;;“r'g‘:ffe‘::r!;:: Cardiac arrest 3to 5 min
increase)
5.0 20.0 * Time required for arriving at the scene as of .
138%88883885888:}&2:&2: Auily &6 mn
g 2 2 8§ 8 8 8 8 8 8 R &8 R R R & RER & & &
Respiratory arrest About 10 min
Copious bleeding About 30 min
(Note) Due to the effects of the Great East Japan Earthquake, compiled by excluding the data of Kamaishi Otsuchi
District Administrative Affairs Union Fire Department and Rikuzentakada-city Fire Department Headquarters for * T . : P
2010 and 2011, Time required for transferring to the hospital 39.3 min
as of 2017
(SouFcep and Disaster MRMaemsgaeamersti tA@eanoyn of |l i fesblokhgi dadKusebtcue, G2OaéBal
Subprefectural WBwreddSiwe bwmiindet es 0t o save a |ife
Fi g.Re@iadbndi sparity of death rate
Cancer Heat disease Stroke
times times times
(Source) Fire and Di saséPtreerseMdan asgeaneartti ohgeonfcyl i f eshlokhgi dodKusekicue, G@oédBalv
Subprefectural WBwmredudSiwe brmiindet es 0t o save a |ife
It has also become more important to secure medi
of di sasteby talse sthhiogimer deat h rate i n paitments un

t he Gr
probab
to occ
i s al s
medi ca

eat East dapanoEadmmhgeask € austeidoAamodmediecal
il ity asNamikggh ars otu@% fEarr t hquake or Tokyo mi
ur within 30 years to come, rehndosasment o
o ilnpeabhsovassaemednfdiasteirmmsyes s pareddsecuring
I access upon the occurrence of a pandemic
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Tabl

Ratfio

of p
hospitals

atient:
regul ai

8 1Hypertension 15.2%
a ( 2Diabetes 7.3%)
2 3Dental disease 6.5%
kS 4Unknown 6.4%
'% 5Low back pain 6.3%
e 6 Other 4.7%
% 7Eye trouble 4.1%
° 8 Hyperlipidemia 3.8%
a Depression, other mental 3.1%
diseases
10Joint disease 2.7%
(SouMeeW20M&t i onal Livelihood

of dangacapdsmedi clhaé¢ BWeaigeadslfready

by
t hats tdirhdkges aa nfornogm diileneel r d e e a ce
t h ebirru gssu c caekses 9r a toe

d e wif c ensh i (cpha rstaif ceu lya ralnyd

aunch

Tabl e€Coanpari son of d
di alysis patien
Tohoku prefectul

Total number of deaths Rough death rate
Up year-on- Up year-on-
2010 | 2011 oo 2010 | 2011 ear

wate 317 334 | 35% | 11.0% | 115% | 05%

Miyagi 459 524 | 162% | 96% | 108% | 1.2%

Fukushima 441 494 | 153% | 96% | 109% | 1.3%

~ Average of th - 4 =

| Tohouprefectres | 1:217 | 1352 | 124% | 99% | 11.0% | 1.1% |

Average of four 1120 | 1,166 | 4.1% | 103% | 105% | 02%

Shikoku prefectures

National average | 28,882

30,743

6.4%

9.8%

10.2%

0.4%

(Soube) Japanese
report
for

study

Proposal

di sasters

t akel ts

I n terms
for use in overseas
| &3¢ s being i mproved
change in the fact
statge t heir market |
years and medi cal
evaluated carefully)
st agfe Ra&nDd achi eve
the R&D peri odeug mdsapirnsmod eat
to innovative drugs
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Fi g.R&ED period for drugs and medi cal dev

<R&D flow of new medical devices>

Clinical >
Fis > trial —|
Applica(io>

<R&D flow of new drugs>

Basie research
Nenelinieal test
|

Approval

Non
clinical

Shipmer>

Idea

2
s
>
2
c
=
@
@
[s]

Design review

Developm(7

Approva>

Climical trial

Application for
approvel and review

Design review

A total of 9 to 16 years is required
A total of 5to 10 years is required

=
E
@
=
o
=
=

Launeh

Sour Website of the Jap 4« Sour MediEmdi neering Technol ogy I n
Manuf acturers Associ . & The Japan Federation of
"Medi cal Devices Regul atory !

| i ghtosatal i sfsfuerst,s wi Isli gma fmedhunctd gdevel opmen
anddenidi €esal anuohe tdreovded opdmr enttheotal and

In
peri ofdorrugs

precisi onf omme diacjiontet dit heea seagne ti me, exertiesfforts
to provgquea&l hi gyhmedi cal and nursing carnmedfiocralanyon
and nursing care staff and to establish infrastr
nursing care regardless of where one |ives and e\
Fi §8Direoffi emphasi smedi caéabhetepgkbl e t o necessar
medi cal care from anywhere in the world
Sophistication of medical care
Legend:
Surgical
For robot Al-aided
individuals diagnosis Remote
cancer
diagnostic
For _Normal_ tool
co-medical d;;%r;:gc Persona_l
device suture kit gjmpjified
Normal epilepsy i
Usability: external Emrlz?aebqu I detection > U;?mblplllg
For Complex diagnostic Multiple
doctors device specimen
Emergency check Simplified
e ultrasonic
medical Wearable probe
device manometer Compact
multiple
AED diagnostic
device
Universal medical care
(SouMEF) commi ssidmeespirgpecbn project on the future pr2®@460xnperst

panel data
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[Realization of dr asQdlc wimphowte me@ae | iofg | oad (r e:
inclusive society wijthout health disparity)

The three oferdemmemntasacul ar di daiaesod da nadg ew eaackceonui nntg
about half of the reeagonrfog beodmthgneamaad it i
me as ulreevsebet ot aken for these diseases.
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Fi g.Cla%reequifmaichgrs for 65 years or ol der b
B -
80% . 4% =, Other, unknown, uncertain
5% 13% Cardiac disease
10% 5% (heart disease)
60% - 5% - Joint disease
® Fracture, fall
40% 14% 11% 0
15% Weakening for old age
15% 23% 11% gfrrgg;)vascular disease
20%
= Dementia
0%
Total Male Female
(SouMadp f r onF WHLMSt i onal Livelihood Survey
On the other hand, t heepracomarvei smaanly awhd eaupdpeetadr y s ¢
in the wor kibnegt wgeeenne r2at isomd 64 years of age and,
daily I|Iife, backache anddfagei hlinspaeddhi tiinon heuphamdize
65 years, ogynopltdoems | i ke feeling listless and sl e
reducing factors of QplLbwrae sesbmpl desgéenggéemens bt b
physical Bessdedemrmtbgmawho give up rreenheadbgilnigt at i on
di sorder f®odr it eapsadifing iacnudl tlyack of effects.
Fi g.R20 ati onshdi@mpleaiwriemg ratio by symptom and ef f
generation

By symptom: Complaining ratio of age 20 to 64 x Ratio of

effect on daily life

. Avg:23.8

effect on daily life

A

Avg:49.

By symptom: Complaining ratio of age 65 and over x Ratio of

4

80% . 80%
:, ] Symptoms of many complainLI; o ®  Symptoms of many complaints
= and with large effect on daily life = Lgck ofimovementin aaﬁ%#ith large effect on daily [ife
> 60% .‘. % 60% Forgetful
(] [ - "
2 Nu;nbn o " atlwl'f)int pain in the hands and feet _ E Sw@ling and d;llﬁsrﬁefggtin gint pain in the hands andfeet
g 40% | o@ ag\ln-'/gllisréeapnd @uliness of foot Lowe;back pain g 40% ﬁ @ Lowvision L ba.ck pal
@ @ eanngHC
% Easily |rr|t'.5feﬂ TR Avg:34% % < @Frequent urination Avg:34%
k] 20% k] 20% [
° g *° o ° L °
T [} i T
g Stiff shoulder &
0% 0%
0 20 40 60 80 100 120 0 50 100 150 200
Number of complaints per population of > __ Number of complaints per population of __
1000 people for age 20 to 64 1000 people for age 65 and older
(Source) MadefFY2Om6 MMaWi onal divelihood Survey
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Fi g ..Wilt h/ wi t hout suspending rehabilitation

Ratio of patients who have stopped

et Reason for stopping rehabilitation (multiple answers)

(n=22) (n=14)
No particular problem in daily life 57%
Could not exercise due to other disease 43%
36%
Did not like exercise and found
troublesome 43%
Could not understand the needs for o .
exercise 36% Attributing to
physical and
Regular examination was difficult due to 36% temporal

the remoteness

load

Have stopped
rehabilitation Pain has become stronger

64%

It takes too much time to exercise

Too busy due to work and nursing care of
a family member

Hobby takes most of my free time

(SouMadp fromukem Group reseresvectasei exampbdbe and i sDues of outpatient re
Therefecknowiogi ebe Hevekpperd and compl ement phys

l eading to phevamarstti of | @oL ,wiitrhd erpeedaxdceendto rlei af de
without relying foommr navern yn@gne atre eamjdoy | i fe until

16



Fig.D2Reoffi emphasi sdfastieai mprogement of QoL wit

| oad
High load
(Mentally & physically)
A
Care support Pain relief by
at the time of spinal cord
Artificial going out stimulation
arm & leg
Assist suit Online Conventional
rehabilitation rehabilitation
Complement <« —» Recovery
Improve QoL
Pain relief by ?1 | |Q d
percutaneous with low loa
electrical
stimulation
-
v
Low load

(Mentally & physically)

(SoubDaép of exifhbevéespigetion project on the future pr2i0ctroioti es i n health, m

( BResear ch fsourb jaetcttai ni
I n MbensReoste ar c IDe vaenldo pfhreongtreasmt a ki lhies hf i el d and ar e

chall engdmagh reersd daemdl ppomote chall engliogmemetsearc
to cont fRebautiezattd on of sustainable care systems |
2040, foon@hijfogiwigth relief and release forom heal
At the R&Di s i mproolt athnhe t"oc hcroonni ¢ i nfl ammation",

v
the basis of -tbheabedetdi séasge that are having a ¢
I n addint ioorm,eadopt t he most efficeemdar amdt hed fleatt ¢

scientifand puenddem to good use in promoting the
Specifically, the following R&D wil!| be promot ed
[Reali zation of a society where everyone can pr ev
I i]f e

Research and dceolell optmeantd teonal yze mental and phy
prombélkavi orbasheachgoen i ndi vi dual characteristics al
for the prevention of the onset and aggravation

bi ological function swachk @nvimagridty, sl eep, etc.
[Realization of medéesalbhetfworkanwgone frém anywhe.
Research and ddvierdimpme ntn fodr ne ki ¢ a Imeblodnlk mev @mr ne
and disaster to drastically reduce the death rate
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to eliminateedprcabl amdomumsismprd¢amge @mayv iR&dDr | ead
substanti al reduction of devel opment period for o

[Realization of drasti wi i mpuovémehi ngf | Qad (real
inclusive society wijthout health disparity)

I n addiemiadh i hg i ndependent l'ife by maintaining
R&D s envti e amgaidnt ai n QoL by compdementmabgkewleae@tpbys
upon the occurrence of disorder.

Regarding mo®R&dPhdt=Jappea Candemr Mdensrhebahlg zati on
societyerahbtehe R&D shpowldteéempr ehenginee@lryngith
synergistic effecwar dehiwvaeighre mroajlect s t o

I n order t o,vaartiaouns trheesedawmal hwialplp ribeacsarmdr iamp @ hteant

fusbenween basarcdrersa&atricdials iroems eéoertovte,en medi cal re
resear ch ods otehhdro afsii eolntd edsfih otwh ee dij@et a s haring and ut
ThBR&Dvi | | be tporwoamodt eedhe attai nment of goal by adop

ideas and evaluating them at each stage gate.

I n addition, swiotott @i avli eiwmploement ati omdypf aresear
structure in which researcherosnt bé ohanges fnebkaos
systems at home earhd calr, cadhdd,g saercda.ti vé ssues

Direction of research and

3 2030

[Realization of a society where everyone cah preve
I i]f e

Devel opoltegihes to monitor al/l l'iving body trends
[Realization of medical networks accbhbeswbtbdfor a
Establish a tedlnolroogvyi del agtufadrinty medi c al and nt
each individual appropriately even with | ess pro
higRensitivity diagnostic and treatment devices a:
doctbmedicmilni on and diagnostic capability
[Realization of drastic improvement of QoL witho

inclusive society wijthout health disparity)
Devel op technologies to Iimpredecbogyr dlualktitl iomat i

supporrtelsiealnft | i fe at home and to i.mprove ailing
3 2040

[Realization of a society where everyone cah preve
[ i]f e

Establish i nfnaastgeuocd umen ttaol and byhydseivcealloph emagl t
technol ogi est ay nheemd epghryetvoent t he onset and aggrav
regulaftiiommune systems ©oisshéeepe endi vi dual physi

18



in daily life and urgetmegomlae ntt @ nvamicientaarntii loyn st anlo e
t hem

[Reali zation of medi cal net works accessible for al
Establish a medical net work to provide the same
regardl ess of r egsiaosnt earnsd aenvde ne nueprognggrdadlii ey noys td ecv ealn
treat ment devices for simple tests anadandreat men
treatfrmeenet technol ogies for part of chronic dise:
met hods f or raadn ¢crad citsriecanfriteremdd c s @e@ases such as ca

dementia by substantially reducing the devel opme
etc. through establishment of .data science and e\
[Realization of drasticthoptoveménthgofl o®dL (weal.
inclusive society wijthout health disparity)

Establish a social i nrfelaisamtucltiufree dto teormd | wi tsked
nursing care by developing such technologies as
rehabilitation without feeling |l oad, normalizati o

substitution of weakened organs and so forth

I n order stustrnealaibte care systems to overcome m

enjoypin@bgi fe with relief and release frafmt eireal th
est abhntgeschhnotlt ogp etslvendnset and aggrtaevcahtniod n gofe sdi s ¢
measur e anbdi op roegdiccatl imf ombnald a winoramelbhngtogi es

simplifayt eamditaegnosi s anas ttarbelaitsnhemmetn,t of an infra

research and devel opmédretc hnoil mgnipé &tne o4 ciaenrdc een h anc
body function anadnd esmeidoys dneowmasdsar y tod osgs@ hi sti ca

that the i mplementation scene can be expanded fr
and gener al medi cal .anfTd mntihrisi reghdgarteh ef itealrdgset at
be the goal to the practicald spaegefucdenvbasinment
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<Reference: thralaydsias nfmemt of goal >
The analysis baseeéxpertbeibBeasuimmgsi aed as foll o\

(1) Structure of f isclodhcemrdGonegt Hrheel ogy group

Technol ogy groapgeéosheanhin thdendelk |IGadwmlitsg f i gu
research and develop necessary technology compone
and use/utilize them,eafrocrh vamidc hd ecvhed lolpemegitn ga rree sr e

Fi B33Research and depkétopimaegek xam

Collect physical and mental data accurately Grasp and improve physical and mental Health analysis utilizing collected data
= - - state without realizing and feeling load.
A fn%%‘{g?‘iﬁf%?ﬂfaﬁ?é,’,? of physical and A Integrate and analyze data that ties to

individuals
System engine such as Al for time-
series analysis of individual health
conditions
Platform with PHR function to link
standardized electronic medical chart
with various collected data

Implant monitoring

Measure biological information upon
stress (body temperature, heart rate,
stress value, etc.

A bed to measure the weight, heart
rate, body temperature, sleep
condition, sweat during sleep

A toothbrush to measure mouth
bacterium and saliva condition during

brushing
A Parameter collection and analysis which Clarification of mechanisms promoting
Igehi to crleatteﬁngmators to define behavior change
iHe a 0

A Recommendations based on behavior
preference such as personalities and
hobbies (Recommendation to maintain
healthy behaviors)

Indication of meal suitable for each

individual by analyzing intestine flora

Prevention based on the understanding of Proposition of exercise program
biological function mechanism suitable for job and living environments

A Clarify mechanism of disease onset and Analysis of behavior change factors
aggravation and develop preventive
intervention technique

Clarify immune systems and control of
allergies like hay fever

Release from stress by nerve systems
like autonomic nerve and sleep control
function

Reproduction simulation of
mechanisms of living organisms
Develop digitalization technique of
stress (quantification of daily activities
like expressions, way of talk, etc.)

Existing technology (including linear
extension of technolof

Collection of vital data by wearable device

Integration between medical big data and
PHR

Various in-blood marker tests

Proposal of disease risk by genetic
analysis

Basic research such as immune systems

™ I

> >

>
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Technology to avoid medical blank even at the
time of disasters and emergencies

A Technology for automation of diagnosis and
treatment

Medical care accessible for anyone
from anywhere

Remote living body scanning technology
(scanner by invisible electromagnetic
wave, etc.)
Technology to enable remote 3D
technology (reproduction of sense of
touch and smell)
Reproduction of sense of touch (ICPF
actuator, etc.)
A Diagnosis- and treatment-free technology
for bio intervention

Technology relating to complete implant
type device

Medicine automatic sustained release
technology by the feedback from biopsy
Ultra-small nanorobot related technology
(wireless charging for nanorobot in the
body, technology for self-propelled
mobility in the body)

Technology for much shorter development
period of drugs and medical devices

A
A Utilize data science and establish evaluation
system
Soonest establishment of drastic disease
treatment method by super efficient
development of drugs and medical
devices using Al.
Digital/real phantom

>

> > >

> >

extension of technology)

Existing technology (including linear

System of diagnosis from body inside
(capsule endoscope)

Medical image analysis of specific
disease by Al

In silico screening
Compact multi remote diagnostic device

Technology to detect cancer cell in the
blood

Compact ultrasonic probe
Insulin pump

Technology to drastically reduce death rate
and aftereffect upon emergencies

A Simple test/treatment device to realize the
standard of care
Multi & compact type device for
primary treatment of emergency care
Ultra-small image diagnostic device
(e.g.: Flexible ultrasonic grid array
sensor)
Personalized pill dispenser
A Technology for automation of diagnosis
and treatment (repeat)
Remote living organisms scanning
technology (scanner by invisible
electromagnetic wave, etc.)
Technology to enable remote 3D
technology (reproduction of sense of
touch and smell)

Efficient medical and nursing care costs,

solution to short provider problem

A Technology to further enhance medical
opinion, diagnostic capability of doctors

Al complete auto diagnostic technology
(Al for doctoros m
diagnostic capability with case reports
as teaching data, support of language,
etc.)
Link and integrate big data analysis
with medical care information

A Proper and efficient guidance to hospitals
and pharmacies

Sensing technology for auxiliary
diagnosis at home

Systematization of hospital network

Maintain and improve health conditions to
enable independent life

A Technology to maintain the muscle mass and bone
density even at an old age

Efficient muscle recovery technique in daily life
using electric stimulation, etc.
Sensing technology to assist physical exertion
suitable for individual to the minimum possible and
maintain the state

Urban design to urge exercise in a lifestyle

A Technology to restore physical function lost by

cerebrovascular disease, etc. to the original state
Reprogramming of cranial nerve system
Neuro-rehabilitation

Technology to reduce load of caregiver and
person requiring care

A Companion robot technology to casually support daily
life of those of dementia and requiring care

Realizing drastic improvement of QoL
without feeling the load

Auto driving technology for robot devices and
robots moving a short distance at low speed

Existing technology (including linear extension
of technology)

Al-utilized voice & sound recognition and speaker
identification technologies which are better than
human performance in natural environments

A Technologies of avatar cyborg suits, etc. to realize

care, nursing & rehabilitation, test, diagnosis, etc.

Technology for avatar sophistication by analysis of
action data and conversion to Al (realizing multi-
function Al robot)

Dialogue: Minimum communication by BCI
Mind and body function: Powered suit
Movement: Movement by personal mobility
Hearing: Super high-performance hearing
aid

Basic research and clinical application of
regeneration medicine

> > > >

>

If disorder occurs, complement min
body function to maintain QoL

A Technology to complement the decline of
physical function
Artificial arm and leg for free movement
by connecting with nerve
Robot and Al to assist living and
enable people to enjoy home life till the
terminal phase
A Technology to normalize the disordered
biocontrol system
Nerve reprogramming technology
Technology to eliminate nervous
system disorder and pain by giving
noninvasive external stimulation
(electromagnetic stimulation, voice,
etc.)
Waitching the elderly by remote sensor,
etc.
A Technology to revive or substitute organs,
etc., of weakened function

Technology for collecting the vitals characteristics
of the elderly and enabling signals to be conveyed
to the body

(SouMEF)

panel data, partiall

commi ssifbmeesprgpéecon

project
sed

on

y revi
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(2) Trendg exsfearelhataedmdd devel opment

[ Moonsthoygesearch and devel opment in the world he:
The following exists as research andPrdoegvrealno p me nt
i hhe weralld h and medical fields.

Fi B4MoonsthyolR&D i n the world health and medi c

Succeeded in
commercialization as project
under DARPA

SonosSite,Da-vinci

P t

HVH NEECEIATIES A Development project for robot
| Individual teChnOIOQy | Implantable health suit and implantable bio
A trackers sensor by DARPA

Developed new treatment to
control visceral function by
stimulating nerves

Assistance for technical development,
etc. to support caregivers

; < American Al Initiative . .
Discovery < Engineering

EU Health i ifici . .

Nathnal Adticial National Robotics

Programme Intelligence a1 Lab Initiati

- ™ nitiative

ard health ~promote utilization of Al For institutions in

for medical care by universities conducting

cooperation of relevant basic research on robotics

institutions

activities
ries

Digital Health b : ;
’ romote managemen
American Gut Europe and usage of health

Project data for supportin
Using routine NHS data t French Health Data [eesimn aﬁg medgica|
accelerate clinical trial Prepare reference Hub initiative staff
recruitmen database of microbiome

Build expression type and German Medical
gene type cloud base for rare v Informatics
diseases and build integrated

. ! Initiatives
data repository and analytical .
database of large-scale Basic technology
cancer cohort research

(SouMEF) commi ssidmeesprgpecbn project on the future pr2@4Onvperst in health
panel dat a

[ . S. maj gRr epcriosiieccnt Medi cine I nitiative

Thiiss the new and bold research initiatives to r
and treatment of disorder announced by President
of 2015 -tasmrdml menggearch activities invhol(vNInH) tahned Na
other multiple research centers.

Ai mi ndge vied op a -hed paseanth model for possible p
di scowerdirewvcildieni c ineems gwidklirhow!l edge elsaod t herael ecti
of the best t hatr iagentithfe®.r reeaxeéharpch cohort compri s
volunoeemease cr.Allt edfselds che Hub was | aunched as a

where data managembatUi S. u@8dergwaygslhasS5safpoprf bved U
10 years from 2016.
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Tabl e 3. Data avail able for researchers

Data available for researchers of All of Us

Health survey The first survey includes sociodemographic characteristics, overall health, lifestyle and information on

the use of substances, and subsequent module covers individual and family medical history and
access to medical care.

Body measurement Prior protocol measurement includes blood pressure, heat rate, weight, BMI, hip and waist size.

Living body sample Blood and urine samples are tested on DNA, RNA, cfDNA, serum and blood plasma. If blood sample

cannot be obtained, saliva sample is used.

Electronic health record The first capture of structured data includes invoice code, medical history, test results, vital sign, and

records from medical provider organization. In the pilot research, Sync for Science and other data
collection by health data aggregator are tested.

Digital health information Data can be captured from compatible devices owned by participant like Fitbit. Interaction is being

studied between pilot research of other device and health app.

Health survey Additional module including the survey on the factor determining the social action of health is under
development.

Bioassay Pilot research of genotyping and total genomic sequence will be started by the beginning of 2020.
Additional pilot test of bioassay is planned.

Medical bill invoicing data A system to use invoicing data such as invoice code and medication data is under development.

Geographical space and These types of data include geographical space linkage to measurement values such as meteorology,

environmental data air quality, pollutant data level, and census data. Assay of exposure and measurement of sensor base

are being studied.

Other information Voluntary donation of data from social network (Twitter feed, etc.) and additional living body sample

collection are being studied.

(Souffbe) NEW ENGLAND JOURNALh é&olfl ME®OsWEsh NEh 6Progr am

[ ]. hajprojideacnicer Mdonshot

Cancer Mo(ocnusrhtoatn t e r Breakthrosahgat2io@Ma | projec
announced in January 2016 for t he pur pose of t
i mpr ovenmeretatafe nd ahicies . i s an tihattii eotniave Cuaintcher | ns
(NCghaying a major role undensditete obdbntHeal taf (1

the U.S. government approved fundUBSsSo8&ibibhi oo il
seven years from 2016, which is to be appropriate
year s.

Specifically, the PB)I uees tRaibblbiosnh ePda naesl a BABRor ki ng gr
Cancer Advisory Board (aNgCAiBnbye di hep a ieaelipicbs trt tegdr ot uepn
innovative recommendeéat i tensachi eve ambitious targe
whereby the prmtgrtes st emuyevarl® in the preventi on,
canowrul d be nmddeand emaesearch i mpl ementation teart
acknowl edgemaeantaddditnitolny, witb phammpoeutbiical comp
PartnerAdd el droati ng C@MRMECFac olohpeerragptiievse research by
and privawagsséeabbished undeadltbhaenibuwd et feofid five
themitiatives wiptutbawmmi fpir & ¢ & dofdfke it taafe
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TablBudget by category for fiscal 2018 in C
<Budget by category for fiscal 2018>
Network for direct engagement with patients 864,531

Translational science network of immunotherapy for cancer 67,643,470

Identification of therapeutic target to overcome refractoriness to

4,005,166

cancer therapy
Building national cancer data eco system 9,557,020
Fusion cancer protein in childhood cancer 37,358,770
Research for minimizing debilitating side effects of cancer therapy 32,162,876
Prt_eventlon and early detection: Implementation of approach based on 32.547.322
evidence
Retrospective analysis of living body sample from patients who

) 8,370,414
received standard therapy
Preparation of human tumor atlas 74,246,242
Development of new cancer technologies 38,356,361
Total 305,112,172

(Source) NIH National Cancer Institute

[ 4U]. najorojirecvte | op mevMitnoif, Da surgerdy supporting ro
In tlkee hatf of orhéh®to98@sa)Jization of abatetmoda e su
i etlhde U.ndy.ecduested SRItdaeovteirm@aitcloawda®r gani zati on
evel oping various el ement tea@ahndlh@agd d¢a mesejde dtor
nder DRARPAng¢e Advanced Research Projects Agency)
Under the superwishohheffi ®ABRBR@M@DtMIi | | i on per mo
since 1995, I ntuitive Surgical | nc. has devel ope
robot bwheraoct dory opeenwaitee ®y a robot arm | ooking a
obtained by an endoscope. |t was commercialized i
capital company established in Silicon Valley, an

c o —

~—~

It rendpaomf and overseas trends

Tabl e 5caemhmpavrsi s @ ecsfentthe i t ualietomeamdJdapamdand ot
maj or countries. According to the reports, et c
Devel opment Strategy, Japan SciCKRbDSg§ ,amndheTemahi moltao g
of relevant research and technology fields are as
I n thei mMmehadl offi cal science, Japan snhoolwesc usitarengt
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i ol ogical mechani sm research but fal llsogbhiechalnd ot
asic research such as i mmune i Atcomdi Rdsltéand hiemm
ur bglyhomson Reut@erismmulnaoplaongy i s ranked 5th in th
ates for theses, awhl clBapanéesde highegitcaln scienc
ame rate as material sCosicire mmadnimamae bd gg mii it rJya.pan
cience is stildl high but trends are on the decr
outh from i mmuaokog¥n &tohded tfhieel d of déapbhoement, t
eeder ibvieodphar maclkat i call | ows Act.emTFlae habprdilngy olad ma t
eeds of new tgplknodeqh enedhtE@AR-TT@GRe extremely | i/
nd thetliatct over seasartee cghrnaodluoaglileys maki ng i nroads
| i nirderlles bei ngosbameadakdt hrough this situation, it
esearch iremvidampanzied .

I n thetf melikenafe (bi oJeaomdrrc ails ca& oftikgen tworrdndn i n bas
t udych as the discovery and mol ecul ar mechani sm
i scovery oolfoorkaffggarhed -h204ur f or mati on mechani sm at t
roteins and | ebdbsng thedwbohdmRdédlids circadian cl o
urthesmaraemfd i dent i f i c aatriooussuabl 6 tsa haereqp atn dt he wor | ¢
evel and |l eading the world in the achi evement of
eural nmemha Alsevébopment, Takeda Phar maceuti cal
ecepfomihsitatit s on i ntraemtrebmaascaoskeep inducer.
I n thegerehtiolgynstitutions professing in agin
Nati onal Center for GdokworMesrapd| Geaontobbpgyut e

b
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S
a
c
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and Institute of Development, Aging and Cancer, T
resarch and sthaie sBeclFebf fhcisercti .al needs and ne
government demempieidaat edae Rubhder way by msl tiimpl e co
coll aboration with national institutesr UuUumomer sit
beiswgf fi ci ent when Scommalr i€diac togpckeit hg Wncertainty of
support aglimgamteidi cal carceéei aist iae swhoofl edomaset i ¢ ¢
predominantly | ow as compared to Europe and Amer.

With regaffidel d ooft hkeal t hcare | o0oT, JJlapmatseési @k omo
and measur ement ttheec hvnceralddgin @ s meé di c afl i evleca smaiemleynt by
universities and publTh&k&bDesaeg@rayndiemswunt uerensi es
c
s

ompaminmi ni mally invasi wveusdinggeostiforadlbvibtegdcal
ampl ebiewi ce using noninvasive biological gas, an
for wear adllre ae&di tcieon, it draws hi gh setntteanttiio;mn as

ofmedidciadgnosts ctayldgei apd mi dsoktelJapmpaandst here ar
who are studying new entry.

In the field of measwhémentbadatca samualyysiss acti ve
i mage processing,i ctticans tcdhrertthd sdatesttro be handl
absolute number of participating researchers. Var
for the strengt henpbiuntg waen daraec cfedrerfatomnbei ng advarl
many countries of the world investing a huge sun
research. However, it has become an essenti al do

25



and we need itwe st askter atnegiicaal | y.
In the field of régpearr Aabves omddircirfegpdirngd man
i mportant sitnucdyudrienpgoretsst abli PSahbngeobschumanul ture

cel |, and esbabbnmlhmtemd ri nbofrreeyceeantth,e devel opment i
accelerating foersamdIli inrtic@adahlds elseepparc hi s trailing onl
number of <sUsinplgwri ptoreenitcel | . Japtame iddipit reinmceanlt e d
research by aturtaon sopflGernstlt mgs | eadi ng the wdrSId in t
celOh. the ot her Is& nderneedraaptainv eumaeirdy ca tnlkeer rceetl | stra
dependnngel landesapfyort h.

I n thedfaghdsbfc drug and bihoingahr koenr , | ieqauitds ebait d posr
di agnosis area but Japan, wit hgoti nas ulfatoempsatnaerdist udy
to other Japumt rhiasss . succeswfdiugasesbefamong the t
worlduwt etxhaemi ngut dedf iomesnew di agnostic drug i s much

Europe and Ameri ca, resulting in insignificant

domestic market is also a probl em.

I n the fsiteyllde orfellatféedpdnsbasestremrmgebeiavm ¢hhi dney
remar kabl e achi eavhemevrotrd dl e andihrygppegeé mer da§ dbamecsh s an
and braessiecheali ng to the clarifi COPDoldAGWI ahpati en
achievements equal to tHowervef|l Eadiopg thds é hex e IS
researechictlts nticcal trial and actual application re
is therefore difficult to develop independently i

In the pfyehidatorfi ¢ and neurnolloegstcardehcahebssoernd er s
made in the basic neuroscience ahead of the worl
Il igand for intracerebe f1¢ arfrooifeescrud le v aisitdmaib aa®inc o f
mar mosepgr atnedi n vi aubdahezateuoepdeogersesr, ati intffrdaredsi ng t
ofpsychi atrireseéeifslodithegpran exerts effortsneiumrotheir
rehabil nt ahefsoarp neurodegenandt denveldop@ensfer aofe d
spectrespegyed for use asshoweapgabl progviess cl os
in the decodielisg mecthoonl agd perception systems and

In the field oé&xtgemsdsiesa riradddatdicrsg t he devel opme

actuator, research on fl exi blbei ggh epcotlryomnmei rc sma tdeerviea |
wi taht reatanesitem c ohmbgimt eemgsi ty focused al rodoHdunad ¢
under wadye vaenldo p me mte ad d ddciace®e such as a rehabilitatdi
devi ce, etc., applyi ntAmi & e nw asiusroguvse a pobatar .al
commercialized or nearing their commerciali zatio

Japan i s Baheiworndlnve sefarch and technology in medi
sector ipmoaess ofofitgr ewinttyerbeifvhegd i <hil f tbarde aft mem t
iPreentbtaod iits subhgreecsdedfadrpdiindi vi du@dndzathenf ut ur e
directudp wibt#ibddi vi dual ocaneddr edi ctave dsmedacal ca
whol e nation participation type.

When the treade bbrphpersevi ewed byt ercondmailg ue)e,s (
among moo&l i hcekrusmbnegr ochodpppewul arity ofisesearch
i ncreasimwmhkher of papers paMetairabll @0 Mieoii acht, bme f i el
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Country, science (biological gerontology | (gio measurement, | data analysis Biomarker medicine related neurological technology
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(Source) Overview report of JST CRDS research & development

Life science & clinical medicine field (2019)
Nanotechnology & material field (2019)

gRcte Amal Pol

technol

(Note 1) Phase

Basic research phase: Base study level at universities, national laboratories, etc.

(Note 2) P
(Note 3) T

(Sou

Practical research & development phase: Technical development level(including prototype development), Mass production technology level

resent * This is not relative assessment based on the present situation of Japan but absolute assessment.
U': Notable activities and results are seen compared to other countries 3 : Activities and results to some extent are seen
& : Notable activities and results are not seen compared to other countries  X: Activities and results worthy of special mention are not seen
rend w: Upward trend Y : Keeping the status quo B: Downward trend
Ceejer for Research and Devel opment Strategy, Japan Scienc
devel opment) Life science & clinical medicine field (2019)
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tfiucdhnadft hcas ear ch

Healthcare (Prevention, diagnosis, human A EDA (U Food and Drug Adnminitration) started Diital Health nnovaion Acton Plan in July 2017 ¢ rep,
in order to establish a system to evaluate i using digital .
measurement) A For the pilot program, 9 companies were joined in, including Apple (U.S.), Fitbit (U. s) Johnson & ssrm—
Center of gravity of healthcare is in a proce Johnson (U.S), Roche (Swiss), Samsung Electronics (Korea), Verily (Google, U.S.), ef
APreventiono andheboamdidAtoodsndi vidualizati onA Inpreventveand predictive diagnosis, PaaS (Product as a Service) type business. mcde\ is expected
1. Gene panel test {f el g Gl . .
P : ' A Healthcare industry on the scale of 3.5 trillion dollars in U.S. alone will provide a good business
2. Liquid biopsy (gene, particle, protein, cell) opportunity for GAFA. Other industry groups are making inroads into the global healthcare business.
3. Microbiome, virome
g.Imageanalysls‘dlagnusls A In 2015, Apple started providing researchers and devel of

. Real world

Genome

Liquid gas
biopsy
significantly
lower than the
conventional te:

after submission
of sample

Image analysis
and diagnosis

Real World
Data (RWD)

(Sou

data (HER, PHR (wearables like smartphone, watch, etc.)

A In November 2017, FDA approved FoundationOne CDx™ of Foundation Medicine

for medical research investigation. In Japan, NTT DoCoMo developed an app for diabetes jointly with the
University of Tokyo. Itis utilized also at Juntendo University for multiple disease researches including hay fever.
A Jointly with Stanford University, recruited 400,000 persons in less than one year for Apple Watch heart health

Inc. (FMI) for the first time as a test to provide comprehensive genetic analysis Apple _ survey and shared medical information
SRl aG Gz oIcac ol A FDA approves pleds ECG App (an app for electrocardio

. g, n Becomba 51, SYSMEN Caroration btane aprova o A 22 i i s ne o it i s s o i o
;‘:Eomr:ﬂc 0GWINCE Oncopanel Systemo developed jo A In March 2018, established own medical institution, AC Wellness.

A FDA Medicine the di type test kit of 23andMe (U.S.- A In UK., DeepMind Health (Google) has been implemented by national hospitals operated by National Health
based company), which checks gene relating to various cancers (March 2018). It Service (NHS) since 2016 and provided for members of hospitals who monitor the condition of patients in order to
sells anonymous data for several million people to companies, research . op an app, NStreams
institutions, etc. A Since 2017, at Verily Life Sciences, with Duke University and Stanford University, Google Baseline Project has

— Google been implemented (to collect data such as heart rate, electrodermal activity, exercise habits obtained by various

A In 2016, FDA approved Roche liquid biopsy kit for the detection of EGER gene sensors through a smartwatch)
mutation in ctDNA of lung cancer patient. A In 2018, NIH STRIDES (Science and Research for Discovery,

A In 2019, Anpac Bio reported that, through joint research with worldwide hospitals AT iU M) T UGIEED o T AN S 61 v s g S
over 140,000 cases, its CDA (Cancer + Differentiation + Analysis) liquid biopsy biomedicine using Google cloud, thereby reducing economic and technical barriers to computing.
d"‘g""’s"s °°f”3|g ‘de‘;‘;:owe' 20 types of initial stage cancer at the sensitivity and A In January 2018, Berkshire Hathaway, Amazon and JPMorgan Chase jointly announced the launch of Haven, new

st A EPEEIE @ D ey 5 ) . _ medical care system business. Using big data and virtual technology, try to take measures for chronic diseases of
Wi @ritian (WG (e trze) @ Epmesile deves e dizgresie [ i Amazon own employees (as many as one million persons) and reduce medical costs and at the same time, try to expand

breath VOC. Clinical tests on lung cancer and asthma are underway.
Al'so in Japan, NEDO and AMED

fiDevel opment

this system to other companies. Berkshire Hathaway increased their stake in Teva, amajor generic drug company
of Israel.

infrastructure of micr oCRERAT i MEjbtordac &Il luilda A Amazon purchased the startup internet drugstore PillPack.
e A The world largest insurance company. It built an Internet medical care service platform for the first time in the
A Clinical tests are underway centering around venture capitals. Phafn 0 word
A AMED project AMicrobiota,od etc. ety ST S GRS TR S R MR TN SRS 1 ST
igitally.
A In February 2018, FDA approved Al analysis software of computer tomography Future direction of research - loBMT (Integration of Bio-Medical Things) -
CT) capable of informing medical provider of the possibility of apoplexy. Through strategical revitalization of i Human Resear cho xR&DamdinkastRausedmprovement to accelerate
A In April 2018; FDAapgrovedadevlceusmgA\lodelecldlabeucrellnopa(hy ealization of 1) AStructuring and integration of knowl
_ developed by IDX (U.S.-based company) as a medical device for the first time. Popular-participation-t y pe @l ndivi dual prevention and prospective medic
A In 2018, Google announced image recognit resource distributiono
breast cancer with 90% accuracyo and fca e . rage of Research & Developmen
of lung cancer with 97% accuracy,o etc — e ‘ e
Researchers of UCSF announced that Al ca < e factor (Heste habi, I
earlier by 6 years from the cerebral PET test images. gty e (hcp,nfifi?fn‘o)mu i W“m.mmé?ui'c;m" -
In April 2019, FDA started to study new regulatory framework regarding wwnuvgrw m o) maiowil cutal | and strati
necessary approval method before the launch of medical devices using Al (How — — i
to grasp and control learning and updating by Al). cussing s
A Also in Japan, as achievement of SHOWA University and AMED, Al endoscope e TN
image diagnosis support software was approved (December 2018). SR )
A Abbott, Dexcom, Empatica, Medtronic, Zoll, etc. provide wearable devices
approved by FDA. -
A In 2017, FDA approved Abbott fAFreeStyle .
Itis also covered by insurance in Japan. e
A In 2019, AliveCods Kardi aMobile was approve ]
personal electrocardiogram device capable of detecting not only atrial fibrillation X
but also bradycardia of slow pulse and tachycardia of heart rate increase. Y PE—— P e
ucturing of disease and medi
Social image targeted by l0BMT Next generation electronic medical records system architecture
Ceejer for Research and Devel opment Strategy, Japan Scienc
devel opment) Life science & clinical medicine field (2019)
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