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Hyper SCOT on media

Japan times(2016/06/18) Washington Post (2017/05/17)

national As Japan is one of the first countries to deal with the issues of an aging and shrinking populace,

- it will allow the world to learn and benefit from its innovations and experiments in healthcare 7 TV :
Neurosurgery theater opens : )~

 up to ‘smart’ tech, robotics TOYOBO
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The Smart Cyber Operating Theater (SCOT) project
-Supporting neurosurgical decision making-
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Hyper SCOT prototype on media
BBC World News

2019/3/16 10:30, 17:30, and 3/17 23:30 3 Fit Ak

B[B|C]
WORLD

NEWS

HECH NOLOGY
v aw

7 7 TV, 34 Newspaper or magazine
AL, wm 2018/2/23 B FERAS SRAeSERISIFERR




AY—FEBEZESCOTLEEE

CYBERZEFS

FH@BEA A —T 11 XOpelink

18F & IRTED LD SRR T

~

BEEAFEFES - a3 AT L

"%—9@%@‘]

[ BfEF—4

~

<][ﬁ@%ﬂf][ﬁﬁ%m

| Lvazot AAET
( F5 o 2IEHESE - FESRFTY AT 4
FiffD FIi A BT ‘[ FoS5H4 ][ﬁ?vyzbvf
AR AR |Lemrzor J 275z 3tz
( WEEEFRY 2T b )
E Ny TREE ] =E hEE
g k[ s ) SRS setiEsn ) |
\_ SBOERE Vi
\ BiET— i =7
[ PHYsicALZERE ] ~
hEE — é—
SEMISE - (7258 ﬁﬁfﬁ it
oy

FilE
(LELAETYES

[ A—7N. WEOBFRASH—OLT IEATE

* R 153 —
OPeLlNI(t
pre TEEEREEO
HPESEE /B .
MFII'X%'E%}EE ] -**‘}' f"j_’7}§fﬁm

il P 3t
sZBTRE

F4R2ATA

S —

OEE

FAATLA

—

E/HA
TaARAFlA




Al Surgery (AIRERFHITFM) Z=EITI DICHDHEIET X
%xlu\/;%}:Ej_ tb__ ~ 3 /

Criraical Procedure

- Cortical Subcortical
Mapping Monitoring Mapping

E 'D)P .))) '
I! “"\/'.

Challenges

1. FRESZ'BRDHD"THILT— Q(L_
2. ?—9€H§Faﬁlﬂ,ﬂﬂb14%|ﬁﬁﬁ7&%ﬁm

3. fRERTFRTADIZH, ?b)b?tL@Jb%@J/u]f—l\
3‘57 INR—ABREEEETETDIVILT VAL ZHFE

s G

-~

20 18/2/23 FHRFERIKE SisdtnERIFHIERR



ﬁE

E\

I%\ILJ\/

Dtkee®

(C KDt T

Hata Muragaki
Acad Radiol 2005

FERIrECEx

R
=88%

600 -

A= 135 days

500 4

400+

300

200

Age:40 KPS:100

T
- s mm e
Nicholas F. Marko,

T
50

T
60

T
70

. J Clin Oncol 32:774-782. @ 2014

80 90 100

88%100%

T ES—> 3> FiliERE

JUVEiHER & P12

TFERT—HERN—R + O —9 Ak
(NZ_722) + i IEEF oo

Grade 2, n=286,

Syr OS 89%

- 1
Grade 3, n=216, % T s
Syr_OS 74% -

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Grade 4, n=270,

5yr_OS 16% - 0 12 24 36 48 60

10 12 14 16 Length of Follow-up (months)

BET—EIN—REM P ERZ AV-AIRRT

F—AINR—ZANS5100%EHET
BEHINEE (12%B00iEE)
1004 FHAREIE R

¥

BHEDLBT S
MR GERTH) TH




SEREFES —2 3 > FiliEE
U2 : BENRHE RIS I AIREEN B BEMIDU XY T

i €
C
N

o 12 B 55 F E L L Bk
Navigation log _ = .
e f
*,;*;g"“ o éEPMiiE ™ . I -
. fLaszhs ress Z
Opelink I
ERDET
time

A I:“/J“— > 3>&EETEZ=ASY >/7‘¢;&%%@10T(: £D
EBENFRED Y X OB WEMIDT 4 )L

T2 QU
— o




I \/
wtot A 4
T

Al Surgery DR 2
PmFEZDT7)LT Y X A\FRIAT

ACNUEZE (HRERBEBOLZERE) (CXD5|EERI =N -SNadirkA
(BMEREDETRTR) D BEHITFS VMEIFDHARFE
Shibahara T, Muragaki Y

NI ARIRSZERD Mk DT —5F18
JEiRASH="__
J]f[l/&*ﬁﬁi—tj— 9 ‘ rere [10°ceisimd ] E .[ﬂlI*ﬂﬂ
fEl_h?l qiﬁ”%d 8 V
BE=10KFE) - ZIE®  SVM
s ) EIfES \
> ey Y
Support 3 e mRLE
Vector ; ) HSVM
Machine $ " T

wW-SVM =)z D EF=ZTV

MFHOBESLT, 47 X=EOSFLT (2 WE

J Clinical Oncology ks in press
|BL|N|BAL CANCER INFORMATICS ZQ — yn) + [w]*

Al (%ﬁ?)b:l J X LDSVM) IZKYERI EE DI AFIREH O MmEBKE % F Bl R e

g




ATLHIBEICHITD2ADE A

Warren Sturgis McCulloch (1898 ~ 1969)
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Walter J. Pitts (1923 ~ 1969)
® HFAE

1943

A LOGICAL CALCULUS OF THE
IDEAS IMMANENT IN NERVOUS ACTIVITY

SNEEICIRFE AN
FORLNFHIS A !

WAaRReN S. McCurLocr and WaLTer H. PrTts

Because of the “all-or-none” character of nervous activity,
neural events and the relations among them can be treated by
means of propositional logic. It is found that the behavior of
every net can be described in these terms, with the addition of
more complicated logical means for nets containing circles; and
that for any logical expression satisfying certain conditions, one
can find a net behaving in the fashion it describes. It is shown
that many particular choices among possible neurophysiological
assumptions are equivalent, in the sense that for every net be-
having under one assumption, there exists another net which
behaves under the other and gives the same results, although
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Nanomedicine in Japan

BRES/ORYE—DNALES2E S

Ultrasound and nanobots —a
deadly duo against cancer

An experimental cancer treatment combined with a

are blowing expectations away.

A researcher sees a patient’s
most painful and intimate
moments when developing new
treatments for cancer. Working
assiduously to improve those
treatments, some progress is
made. Occasionally, there are
miracles.

That's what happened
at Tokyo Women's Medical
University in 2015. While
conducting safety trials of
experimental ultrasound
therapy on a 12-year-old
dog with a terminal-stage
chondrosarcoma — its
weakened pelvic bone so
swollen the animal couldn't
stand — they were amazed
to see the dog walking again

second round of sonodynamic
therapy was performed,
resulting in even more
improvement: the dog could
excrete again naturally. Follow-
up scans four months later
showed only a minimal increase
intumour volume.

“This dog survived for
more than two years after two
treatments,” adds Muragaki. “In
human terms, that's an extra 10
years of survival from terminal
bone cancer.”

Anather three dogs with
inoperable tumours underwent
sonodynamic therapy; one had
bone cancer, one liver cancer
andone prostate cancer and
ametastatic lung tumour. All

shortly after a single t

“Itwas a completely
unexpected result — we were
just testing for safety,” says
Professor Yoshihiro Muragaki
of the university's Faculty of
Advanced Techno-Surgery.
“The improvement was very
dramatic. The dog couldn't
walkwhen he arrived. But after
aweek, he was walking again
and could even run steadily on
all four legs. CT scans showed
the tumour had been reduced
by15%."

With the animal stable two
months after treatment, a

P after and
inthe last dog, the calcified
mass inside the prostate tumour
disappeared within 49 days
and no lung tumour could be
detected with radiographic
imaging. None of the animals
suffered adverse effects during
irradiation and no abnormalities
were detected in haematological
or biochemical tests.

The canine trials were
exdting because cancers in
dogs are very similarto human
cancers — at times, functionally
identical. And sonodynamic
therapy had already succeeded

inin vivo trials on mouse models
of colon and pancreatic cancer.
Muragaki began exploring
high-intensity focused
ultrasound (HIFU), along with
drugs that help destroy solid
tumours, in 2007. His team
developed a system consisting
of a diagnostic ultrasound
probe tailored to locate and
tag tumours, coupled with a
precision robot HIFU transducer,
and specialized software that
controls the robotand helps it
navigate based on an MRI map
of the tumour and live data from
the ultrasound probe.

THE 5 YEAR
SURVIVAL
RATE FOR

WAS 93%

The HIFU transducer itself
is novel: a flexible robot arm
with six axes of movement,
developed by Tohoku
University, which fires beams
in a specialized pattern called
trigger pulses. The pulses
activate polymer nanocarriers,
ormicelles, injected
intravenously the day before,
which then disgorge their

Advartiser ratains sole responsiblilty far contant
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embedded anti-cancer agents,
epirubicin or daxorubicin.

“We don't know the exact
mechanism that leads to this
dramatic effectiveness,” says
Muragaki. "It may be that the
focused ultrasound helped the
drug work better by destroying
the tumour. Or active oxygen
was generated by sonodynamic
therapy. Or perhaps the
ultrasound destroyed the
micelle capsule and boosted
delivery of the anti-cancer
agent in the cancer cell. Or it
could be all three.”

Human trials are underway,
and early resultsare
encouraging. Researchers
believe the potential for
sonodynamic therapy,
especially in late-stage
pancreatic cancer, is extremely
attractive:it's minimally
invasive, has few side effects,
and requires just half to one-
sixth the dose of drug-laden
micelles used in chemotherapy,
says Muragaki: "There's no
anaesthesia, the patient lays
down on a bed, and it takes
around 20 or 30 minutes."

If successful, Muragaki is
keen to deploy the treatment
in the faculty's premier project:
the Smart Cyber Operating
Theatre (or SCOT®), which he

=4,

ournal of science

Nov 15th 2018
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also leads. Established in 2000
as the Intelligent Operating
Theatre — aninitiative to

boost interoperability between
the multitude of stand-alone
medical devices in modern
surgery — it has since spawned
into a fully-networked, robot-
assisted surgical theatre with
real-time monitoring and
display of a patient's

table, encircled by large high-
resolution screens. A video feed
of the operation is surrounded
by live data from various
instruments on a single screen,
and the physician occupies a
‘surgeon’s cockpit’ — a robot
that supports their arms and
wrists, making hands steadier
and arms tue less easﬂy

d even as

during surgery.

Its latest incarnation,
HyperSCOT®, looks like a scene
from Star Trek: a room filled with
networked equipment spiralling
toward a central operating

£55ESCOTAE

the SCOT® conceptevolved:
some 1,900 operations were
completed (mostly on brain
tumours in the precursor
theatre to SCOT®), and the
results were better than those

Tha first In-human trial of sonodynamic tharapy for unresactable pancrastic

cancer at Tokyo Medical Unharsity

Tha TWMU taam Intha Hypar Smart
Cybar Opsrating Thaater ® sponsorad
by Japan Agency for Madical Ressarch
and Davalopmant

from conventional theatres.
In a study of 525 glioma
operations in the theatre, the
S-year survival rate for grade Il
tumours was 93%, compared to
an average of 75%in Japan.In
fact, progression-free survival
time for grade-I1 gliomas
treated in the precursor theatre
was 7.5years, unmatched by
any other hospital.

The surgery department
of Tokyo Women's Medical
University Hospital has 296
types of medical devices. The
goal is to network all of them
into the HyperSCOT®, says

Muragaki: "We want to turn the
operating theatre into a single
medical device.”
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