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Clinical Microsurgery in JIMU

Survival Rate (%)
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(J Hepatobriary Panc Sci 2013)
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Bioluminescence (photon / sec)
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Organ Donation and Utilization in US
(1997-2006)

DCD: Donation after Cardiac Death

ECD; Expanded Criteria Donor

SCD; Standard Criteria Donor

( R.S.Sung, et al. Am J Trasuplntation 8(2); 922, 2008)



Impact of NHBD liver transplantation
In King’s college Hospital
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(Muiesan P. 2008)



Hypothermic Machine Preservation in Human
Liver Transplantation: The First Clinical Series

(Guarrera JV, et al. Am J Transplant 2009)



(Guarrera JV, et al. Am J Transplant 2009)



Number of cases

Changing Patterns of Organ Donation in Japan
ten years after the Declaration of Istanbul

=== Brain death donor

Donor cardiac death

Revisinon
of OTL

The first
OTL

DOl

( Kobayashi E. Transplantation in press)



An Oxygenated and Transportable Machine Perfusion System
Fully Rescues Liver Grafts Exposed to Lethal Ischemic
Damage in a Pig Model of DCD L.iver Transplantation

(Compagnon P, et Transplantation 2017)



A randomized trial of normothermic preservation
In liver transplantation

Image of liver during

NMP device and circulit. : : :
normothermic machine perfusion

OrganOx metra (generation 1)

50 | NATURE | VOI 557 | 3 MAY 2018



A randomized trial of normothermic preservation
In liver transplantation

NMP device and circuit; OrganOx

50 | NATURE | VOI 557 | 3 MAY 2018



Four types of Non-Heart Beating Donor (NHBD)

Categories I: dead on arrival )

* uncontrolled

Categories Il: unsuccessful resuscitation “

Categories lll: withdrawal of life-supporting therapy

» controlled

Categories IV: cardiac arrest in a brain-dead donor J

(Kootstra G, et al. Transplant Proc 1995)



Don Quixote Project for Organ Resurrection

(Kobayashi E with Screen Ltd. from 2015)



Hypothermic temperature effects on organ survival and restoration

0 min 50 min 80 min 100 min
5
4
i 2 23
R S Bubble S — 8
Process <
controller @ trap Organ g £
Pump chamber 1
6°0)
QoY
Pump &
Perfusate ;:;5:;;;:.;. : '::Zfii:if:if Oxygenator j
reservoir i Perfusate
T Heater receiver 100 ®
= { resurrected liver
e\_, 30  tecccccoee transplantation
(«b) [ )
) [ )
© 60 L . UW stored liver
= . """ transplantation
= .
% 40 *oe Partial
7p] o hepatectomy
20 + % e
()
()
[ )
0 1 1 1 O 1 1

0 2 4 6 8 10 12 14
Days after transplantation

(Ishikawa J, et al. Scientific Reports 2015)



In 1912, Dr. Alexis Carrel was awarded the Nobel Prize in
Physiology or Medicine for pioneering vascular suturing techniques

A New techniques in vascular sutures in 1902

(1873-1944)



The Culture of Whole Organs

Background

1812
Le Gallois Proposal for idea

1866

de Cyron Frog heart
Beating for 48 hours
Liver Urea production

Brown-Sequard Brain circulation

A cat's thyroid gland, varying in weight from 85 to
110 mgs, demands about 230 cc of nutrient fluid.

The solutions contain protein split-products, hemin,
cysteine, insulin, thyroxine, glutathione, vitamin A,
ascorbic acid, blood serum, et. The apparatus is kept
in an incubator at a temperature of 37-38C.

Thyroid glands were kept more than 20 days with
pulsating arteries and active circulation.



THE SERIAL CULTIVATION OF HUMAN DIPLOID CELL STRAINS

SUBCULTIVATIONS Dagrammatic representation of
0 0 20 30 40 50 , _
| . T ; B the history of cell strains and the
/Cell line phenomenon of cell alteration.

Phase |, or the primary culture,
terminates with the formation of the
first confluent sheet. Phase Il is
\ characterized by luxuriant growth
necessitating many subcultivations.

CELL ALTERATION
{Moy occur anywhere
On curve)

RELATIVE NUMBER OF CELLS

Il  Cellsin this phase are termed “cell

strains”. An alteration may occur at
PHASE | any time glvmg r|§e t.o ? -cgll line

(Primary ¢ulture) whose potential life is infinite. Con-
/ versely, cell strains characteristically

A enter Phase Il and are lost after a

Ol 23 4 5 6 7 8 9 10101 12 finite period of time.
MONTHS

(L. Hayflick and PS Moorhead. Experimental Cell Research 1961)



"In-Site" Perfusion Technigue for Rinse Solution in Liver Transplantation

(Kobayashi E. Transplantation Direct2017)



A Novel Machine Perfusion System Continuously from
Ex-vivo to “In-situ” on Marginal liver transplantation

(TTS 2018, Madrid)



Donor Cardiac Death (DCD) Model In the Pig

10:12 Ex
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A. Clamping of the thoracic Aorta

C. Donation of the marginal liver graft D, Massive colts from the graft liver



The kink less character

The rigidity mechanism
The cylindrical tube
Applied stress
Stress
diffusion
Collapsed
shapes -
Image

The triangular tube

The flow was stopped at 150°
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N
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New technology for sewing vessels while perfusing organs

Triangular tube A cross section



Ectopic Liver Transplantation for the damaged liver

A




Modulating Portal Hemodynamics With Vascular Ring Allows
Efficient Regeneration After Partial Hepatectomy in a Porcine Model

(Petru O, et al. Ann Surg 2018)



Angiography of portal vein after modeling portal
hemodynamics in ectopic liver transplantation

(Yoshimoto S, et al, Transplantation Direct submitted)
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