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Development of an innovative elector-mechanical artificial organ
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We have developed a new axial flow ventricular assist device that uses organs and
tissues as composing elements, and it connects in series with natural heart. We also developed a tissue
induced electrode using titanium mesh for the internal communication unit of the new transcutaneous
information system using human body as conductive medium. We evaluated them in the animal experiments

using goats, and we obtained enough performance to be promising a nest generation a ventricular assist
system.




Valvo Pump
Valvo pump
1)
2)

Valvo pump

HydrodynamicBearing

_——

Blood Flow

AL

= >
==
Fluid force = =

1

HydrodynamicBearing

Valvo pump
@
1
34mm, 50mm
19mm
CFD
0.25N,
3.5N
3N
8.5N
@
50u m, 200y m,
87
(Hi-Lex co. Cell web)

« 3



12

Lead Cable

Titanium Mesh
Electrode

Titanium Mesh
Electrode

For data
transmussuo

"“Hnsv &
Control(ne®data current)

€y

33
in vitro
In vitro
100mmHg
9000rpm 6L/

120 4 % 9000rpm
€ _ 8000rpm ‘
£ 80 - & e BSOS 8
~ B Ok oo g B g ZOOOrpm
2 60 4
a X o % & X K = 6000rpm
& 40 -
g
o
< 50
0 . : ; .
0 2 4 6 8
Pump Outflow (L/min)

& Head Abdomen >

Pump(Model201421)

“Pressure
Transdugcer

LV

Axial flow blood pump
connected in series with

Animal : Goat (female) weight 39 kg
the natural heart

6
Hemodynamics of Arterio-Arterial Pumping
150 +
£ NNNNMNMMMMMMMMMJMMMMMMMMMMMMMMMMM
E100 |
‘g 50 Pump Off Pump On (8000rpm)
<
0 -
0 5 10 15 20
E % Time (sec.)
£
> 6 1
%]
w
Q | Il
® 2]
o
< o | : : : :
0 5 10 15 20
Time (sec.)
7
¢ 6
7
8000rpm

@



4 HE
(6BmA)
( 8
(9
8,9
(
10)
4
12 (
11)
4 12
12 13

4B TMY B LI=F R AV 1A BBOLLE (FUh)
D)a—rd LTHEEFE Control

b7 ) oo i m 18 z

12

4

. ;‘EE

BEI=vMEE
CEEERHY)

e
(BIEEHRAEL)

BiRIEIAH

10

4ETHRYHL 12BTMYEL gL
FR Ay a

)a—>d L
2)a—rd LEBERIT

FR Ay 2 HEZBACEFE AV

11

2BETRYHELEFEL A2 BBO LE (SR
D)a—rd LATHREER#E Control




17

Okamoto E, Kikuchi S,Miura H,
Shiraishi Y, Yambe T, Mitamura Y,
“Transcutaneous communication system
using the human body as conductive
medium:Influence of transmission data
current on the heart” , J.Bio-Medical
Materials and Engineering
23(1-2):155-162,2013

Okamoto E, Kikuchi S, Mitamura Y,
“Evaluation of Titanium Mesh Electrode
using for Transcutaneous
Intrabody Communication by
Tissue-Electrode Impedance”, Proceeding
of 35th Annual International Conference of
the IEEE EMBS:667-670,2013

Mitamura Y, Yano T, Nakamura W,
Okamoto E, “A magnetic fluid seal for
rotary blood pumps: Behaviors of magnetic
fluids in a magnetic fluid seal”, Bio-Medical
Materials and Engineering
23(1-2):63-74,2013

Mitamura Y, Yano T, Okamoto E, “A
Magnetic Fluid Seal for Rotary Blood
Pumps: Image and Computational
Analyses of Behaviors of Magnetic Fluids”,
Proceeding of 35th Annual International
Conference of the IEEE
EMBS:663-666,2013

Mitamura Y, Yano T, Nakamura W,
Okamoto E, "A magnetic fluid seal for
rotary blood pumps: behaviors of magnetic
fluids in a magnetic fluid seal with a shield",
Magnetohydrodynamics 49( 3-4):525-529,
2013.

Okamoto E, Kato Y, Kikuchi S, Mitamura
Y, “Measurement of electrode—tissue
interface impedance for improvement of a
transcutaneous data transmission using
human body as transmission
medium”,Journal of Bio-Medical Materials
and Engineering 24,1735-1742,2014

43
1 ,82-85,2014

T
CD SY3-04-5,1-2,2014

“ 53
CD 0S1-01-4,1-22014
Yano T, Okamoto E, Mitamura

Y, "Numerical analysis of blood flow in
the left ventricle partially supported
with a continuous flow pump, 53

CD 03-24-1,1-2,2014

25
65-66 2014
Okamoto E, Ishida Y, Yano T, Mitamura
Y, “Passive magnetic bearing in the 3rd
generation miniature axial flow pump-the
valvo pump 27, J.Artificial Organs
Okamoto E, Yano T, ShiraishiY, Miura
H, Yambe T, Mitamura Y, “Initial acute
animal experiment using a new miniature
axial flow pump in series with the natural
heart,Artificial Organs 39(8):701-704,2015
Okamoto K, Shida A Miura H,
Shiraishi Y, Yambe T, Mitamura Y. ”
Histological observation of titanium mesh
electrode for transcutaneous information
transmission using human body as
conductive medium”, Proceeding of 54 th
annual meeting of Japan Society of

Medical and Biological
Engineering:410-412,2015
” 26
:39-40 2015
135(9):623-625,2015
2015 :16-17 2015
27

Okamoto E,Kuzumi A, Ishida Y, Yano T,
Kikuchi S, Mitamura Y,” A new axial flow
pump install the base of ascending
aorta: initial report of development of the
VALVO PUMP ” 59th annual conference
of American Society of Internal Artificial
Organs (Fairmont  Chicago(Chicago,
6/12-15/2013)

Okamoto E Kikuchi S, Mitamura Y,”
Evaluation of Titanium Mesh Electrode
using for Transcutaneous Intrabody
Communication by Tissue-Electrode
Impedance”,35th annual international
conference of IEEE Engineering in
Medicine and Biology society(Osaka
International convention center(Osaka),
7/3-7/2013)

Okamoto E, Ishida Y, Yano T, Kikuchi S,
Mitamura Y,” Development of a new axial
flow pump Valvo Pump toward a
compact third generation blood pump”,
21st Congress of the International Society
for Rotary Blood Pumps (Pasifico
Yokohama(Yokohama), 9/26-28/2013)



" 2015 10 21

( ( ) 10 7 ) 14
” 53 0
(
2014 6 26 )
Okamoto E, Yano T, Shiraishi Y, Miura H, o 0

Yambe T, Mitamura Y,” Initial acute
animal experiment of the new miniature
axial flow pump as arterio-arterial
pumping”, 22mnd Annual Congress of the
International Society of Rotary Blood
Pump(Hotel Nikko Sanfrancisco
(Sanfrancisco,USA) 9/26/2014)

. A-A
o 0
§ 52
2014
10 18
” 54
,2014 5 7
http://artificialorgans.web.fc2.com/
“ 53
2014
100 21 (¢))
OKAMOTO  EIJI
30240633
” 54
2
,2005 5 7 @

Okamoto E, Shida A, Miura H,
Shiraishi Y, Yambe T, Mitamura Y,”
Electrical and Histological Evaluation
of Titanium Mesh as Electrode for 3
Transcutaneous Communication System &)
of Implantable Artificial Hearts”, The
61th annual conference of American

MITAMURA YOSHINORI

Society of Artificial Internal Organs in 70002110
conjunction with the Internal Federation
of Artificial Organs(The Chicago (YAMBE TOMOYUKI)

Hilton(Chicago,USA), 2015/6/25)
70241578

“

( ),2015




