(A4 )

I EAER
E

WFFERAJE RS

WFFERASEH 4 &

ATl ek K4

S TR N i
Sy HEASE

B RS RREA, -
WFERRFE Sy R

ATl ek K4

SRR

PZEIRE 4

[ 16hk0102026h0002]
Rk 294 5 H 30H

Rk 28 A E 0 & OGEMF 2R BH O3 Rk R oW 5 E

(AAGE) ERRE BN TE g2

(F&  EE) Medical Device Development Promotion Research Project

(BAGE) BOOBERZT N L AR EWIT O 20 & RT3 209t
(F& FE) Assessment of the safety and usefulness of the Stentless mitral valve

replacement using autologous pericardium

(AAGE) A MENEAN B AL EAF FEHR BB R il 5C Bt
SeEERMTEE RN

(¥ #5) SAKAKIBARA HEART INSTITUTE
Chairman, Advanced medical treatment lab
Hitoshi Kasegawa

TRk 284 4H 1R ~

Rk 294 3 H 31 H

(AAFE) BOOBERAT > L AR TP B ST O BAEEG

(& F8&) Assessment of the surgical technique of the stentless mitral valve
replacement using autologous pericardium
(AARGE) AL EREN B A g A 2742 B2 B i 5 9 Bt

g E SR AR mALSs— 8D
(¥ FE) SAKAKIBARA HEART INSTITUTE Department of Cardiovascular surgery
Chief, Department of Cardiovascular Surgery

Shuichiro Takanashi

(BAGE) BOOBERZT N L ABEIEFREITICHV D B OO 58 5 FEAR
(%  F8&) Assessment of the strengthness of the autologous pericardium

used for stentless mitral valve replacement.

(BAGE) ATSHREN B A O AT 5 B2 B i R S e



ATl ek K4

SRR

PZEIRE 4

WHFERASE S A

ATl ek K4

SRR

PZEIRE 4

WHFERASE S A

ATl ek K4

SRR

PIEIRE A

WHFERASE S A

ATl ek K4

SRR

PZEIRE A

Ol EAR R R &
(¥ FE) SAKAKTBARA HEART INSTITUTE
Vice chief director, Department of Cardiovascular Surgery

Hajime Kin

(AAGEE) BOLERIRT > R L 2 S0 BT 0 2 2P
(&  FE) Assessment of the safty of the stentless mitral valve

replacement. using autologous pericardium

(HARE) RERORZEE R R
TN KPR G ey i)
(& FE) Osaka University Hospital
Professor, Department of Cardiovascular Surgery

Yoshiki Sawa

(AAGE) BOOBERAT > L 2GR TP B ST O BAEEG
(J€ FB) Assessment of the procrdure the stentless mitral valve

Replacement using autologous pericardium

(BARE) AUEBITSLIE R R0 @ i e
OISR B AL

(= F#E) Kyoto Prefectural University of Medicine
Professor, Department of Cardiovascular Surgery

Hitoshi Yaku

(AAGEE) BOLERIZT > R L 2 S0 BT o 24P
(£ #E) Assessment of the safty of the stentless mitral valve

replacement. using autologous pericardium

(AAGE) AU EESER RS
OB E SRR AL

(& &) The Jikei University Faculty of Medicine Professor,
Department of Cardiovascular Surgery

Kazuhiro Hashimoto

(BAFE) HOOBERZT > b L A EIEHERE & R T HERE O fRHT

(& FB) Assessment of the valve function and pump function after



WHFERASE S A

ATl ek K4

SRR

PZEIRE 4

WHFERASE S A

ATl ek K4

SRR

PZEIRE 4

WHFERASE S A

ATl ek K4

Sy HRAFFE

PIE AR -

WHFERASE S A

ATl ek K4

SRR

PZEIRE 4

the stentless mitral valve replacement using autologous pericardium

(AAGE) REKRFEFE R
Bz R Ml

¥ FE) Osaka University Graduate school of Medicine
Professor,

Nakatani Satoshi

(BAF) BOLBIAT > b LA IR B O
(= F&) Assessment of the postoperative course of

the stentless mitral valve replacement using autologous pericardium

(BARE) HAERZFhbE
N AIIKEPA SRS S = N E

(# &) Tohoku University Graduate School of Medicine,
Professor, Department of Cardiovascular Surgery

Yoshikatsu Saiki

(A BEDBBAT > | LA (IR R B OB
(& FB) Assessment of the postoperative course of the stentless

mitral valve replacement using autologous pericardium

(AAGE) BEHERBRFATEWPT
OB SRR e T
¥ FE) School of Medicine, Keio University

Assistant Professor, Department of Cardiovascular Surgery

(AAGE) BOODERZT o~ L GRS BT O A 2B 2 L7rREHh
(I& EE) Engineering assessment of the efficacy of the stentless mitral valve
replacement using autologous pericardium
(AAGE) FfpHKRFhemAEmER T 7 — g MEobAE
(£ FE) Department of Modern Mechanical Engineering, Faculty of Science and

Engineering, Waseda University, Professor, Mitsuo Umezu

(HAGE) BiAmiaib s 27 > b U A (@i T OB I B3 5 T2R9A%E
(¥ EE) Engineering assessment of the development of stentless mitral valve

made from decellularized bovine pericardium.



WHFERASE S A

ATl ek K4

SRR

PZEIRE 4

WHFERASE S A

ATl ek K4

SRR

PZEIRE 4

WHFERASE S A

ATl ek K4

(BAGE) BRHBEXRPEmEMER L2 — Hfw SlREkE
(F& FE) Cooperative Major in Advanced Biomedical Science, Faculty of Science

and Engineering, Waseda University, Professor, Kiyotaka Iwasaki

(AAH) HOOBEAT | LA B0 % 2
(4—!—‘

#:  3E) Assessment of the safty of the stentless mitral valve

replacement. using autologous pericardium

(BATE) P REEZERI R
O AV B RAHR
i FE) Kobe University Graduate School of Medicine, MD,
Professor, Department of Surgery, Division of Cardiovascular Surgery,

Yutaka Okita

(BARE) HODREAT > b L RSP E BRI R O e
(4—!—‘

i ZE) Assessment of the postoperative course of the stentless mitral valve

replacement using autologous pericardium

(HARE) Rl
OISR B T

(& FE) Teikyo University School of Medicine
Chairman, Department of Cardiovascular Surgery

Tomoki Shimokawa

II. ERROHE (MEEAFIEERE)
D HCDBER AT > b L R FE R O 2 e L RICB Y 2P

TR PSR ST 2 FIEIS A H 0 | 1RO (MVP) WEED 5V T O fEiE 7P
HARERA 2R L LT, AOOBERAT b L AEEPEHRIAT (SMVR) 217V, Toreftef
Ve aRHET 2 Z EAWIFERE DO HIITH D,

PVR28FEE TR T STz B DR 7 b L AR ERINIT 2 61 TH D ChlEERFE261R &2
3FIH) o W bMERL W TRINMTONIZ, 261 b FiiORHIZRFTEREN6H H, 3
o Bt U7 — 2 BRIDMT O NI A N2 FOFAETRRO TV R, FERHIEE Th 2 A7
it (MR) (oW TiX, ThZznens A (1FIH) 37 H BiATbnizbm a—gHii<, 141 HIZMR
< OTH (trivial) 261HIZMR 0 & BifF CTh o7z, 261& bBUEY —7 7 U U & IR ST EER T
HEAEEZE> TS, FHIIGI R IIEERMETERBAE TH »7o7zd, ok & LT RN
DIEREND AT o MEFMART Lve o 7o, AFMITE ORI S MER IR LT DD T

4



fEMEFRIER (MWVP) N CREERERAE HET 2BE L > TEDOERITIEFICRENEEZ b,
Sy PESEE O AT R (R LR e DI SR AT R) 1 IpFZe ) 113 & & bl
it D= 2 =M SN T Z A FEOFFM AT o 72, 71 b a/WIEH I T 5 28O
FiE (V7220 FHWDIEE LAY RRICUTHWDEHA) ZHEEL, UV ZROEI>»NY v 7
O HEHE =AM OEMEE /012 & > TAHEORIIZH O L O ICEETIEHR OB MR EEZ 525
ZERKMREEVERIZZ Fer— A TELZLE2 R L, ZORERDNEETIES HIZEEH]TORMR

FRNLETH D,

Sy FATTEE O — (lFEE Wb DRI E VBRI R) 13, mBEER B S ORKR AT BABOI 27
FER] (41~60 5% 10 B, 61 selh b 10 i, 61 5 LA EOFBFHIEF] 7 61) A5t 27 FEFNZ BV TFH I
O A BRI U R e O A IRE M (Rl R eiE R e v & —#d%) & & b ISERAL RIS
O T AR E R 24T > TV 2,

Sy HAFGEE OERIFHE (RBRRFE =5 B R B D i & AV EHER) 1 3R (RBRR PR 7P R fet
FHEER) L L HICA O AT N L A EIESR OBEE &R U T BEBEDMRIT O 72D O TR & L
TEN SRR A B 72 72 DS REMRATIE O R TT, 38 L OMEMINEE 21T o 72, DASREMENTIE & L il
FENEREZ IR R D D HIEEBAFE L O Y MEE WEE L7,

Sy FATTEE OGAY) O BRI AL EER R O L 3 AR %) 132 A2 72 PR EAE OERE &2 0A R
FHEOFFHMZ1T 2 72, B FATEISEE 1S L E ORI R 7 > b U A (G S @ B O 585 12
DUNTHERT L Fhk 28 SRR 1 ER 2 1 6] (FrER% O MR B3E6)  FLH USFERL 29 4B FhiAT
TEE LT,

Sy FEE OREATISL CRREBESER K ZHRBL ORI AR 2d%) 1322607 FINEE O
EREWFHE DT, EFE, T%, Het¥, VX277 )=V AR R EOZEOHEME LV
REIT- THEEERE A A 2 A T(EMEFFD in vitro iBRIET A RTA4 UEtE ] OFERE L0 Rk
201 A 12 BIZRMHKACEB W TITONTE SR TRISZ BT, AL 28 FHEITARTFIT OS5 53
IRIoTeDs, ERL 29 2 H 2 A ROV RICDBABIERN TR h—F I —7 4 72BN
T, AFEMFEEO L —=0 T %7072,

SRR OmAER  GRAE R PR E 7RO SERL DI & SN B E) 13 2H 2072 il R O
R L TR ORI 21T 5 T OHEfi & LT, MR EREEOLEITIR > 727 e ha—1 o
e R E SR HEPER LU, JeEEREEBG . PDA OO/ 1 b a—/LIZBT 5 L iEin g
#& T chordae, EEID 7 1 b 22— VEE R S, BENOMBEZESICEORELETEED R Z1T
W, R 28 4 11 HICRIRIMIEROAGRE G TS, Fo, R EMMGR & L TOHREEITVFE
X 29 4 1 AICARRZ1S7203 5 A 24 B BIEGEHIEGIL/R VN SRR 28 4B IMFI0 0 G D i FEVE 2 i 72
TEEEZY 70— b T DO DIKRIEE 21T - 12, 2 % OWIEMERE 2 Lh o a—KRE% 0 FE
HOREAM 2 520 U 7=, BRPRAICIX @ EEMIE SR PSR BIE D FEYEZ 7= T & B2 b, b= o — Xk
BEOWE b, FEEPAHARSIEDFERIC A o727 MBEH L L THEE LRV E W) FmIcE LT,
e LT, IR E A7 V== T &2 )ELAT> T FETH 5, AFWITRIER & A TFH
IZONWTH O COHINRERE L @O TR LERH LT, TEMNE EFLRE L ETT
% Tz wet labo Z EHIRNICIEM L, HANMIZR R E R A MR T H1EELZE LT,

SRR E ORERE T (BERZR A ORI E AN EHAEENR) 13FAR 28 B35\ THFZE IR DR 5L TS
FOREH U SINAEICE S L, FFE7 0 F aCE@e L EBHER B S Tl v, A
DEERLZ T o b L A IR SR BN I T T & T, JEFIEA & 72 5 FTHEMED & 5 BEEL IO

5



T 2 —3F i &2 SRR BLE R Th D, ST RT, R FITB N SRR B IR & L TRk
28 4F 12 A 7 BITH R &S Loy, sk O E B2~ O EFE PG 21T o ToRE R CHRER L
Aoy

ARFEMNIAL E KT 5720121 A E:DH% Ihb AR~ T Y TJI/%FHI/\%_E% MERKETH D, 4y
FHAF5E %‘@E M (FURG R AR a E R o & —) IIARSEAREINE)N & &b I EEAN LA
DR ZHED TN D, KH~T U 7 LTiE, BELFEICE %.’)HFE%HJH@{K:DH%TJH%@& 2o TND,
EEMONTHABEAEOFTEZRA L (B =7 otboBiRHYNE & & BTV 2847 HIZPMDA
DX E &% F U A NV AGERBRD 7L/ EICOWTRFEZITW 2 E ik Th 5,

FEOMPERER O 72 DITHEEE D 1T e R OJEEM O /R CT 77— 2 AWV C 3 koot kx> Y
YENC K VABEBET N EA T HE MELEET VA B%E L Normo 7 O & /.02 O FHLIERGE 7 /L,
N T Folifg 2 /2 D2 ENE PRI RE S U CHIEMEER > 2 = L— & (2388 L, FEA O 2 A BB RE & ik
B LM EEREE T Normo F# OPEREFHM AR 217 > 72,

i AB AR, 2 V72 Normo 71, (KN CH CAfuNZ M35 2 &I K HEMkmEEe L CHCHM
Wb WrF S D, BiMfafk 7 DR & B L © S F O CUERL L 72 Normo Fp1E, RAEED W
D & H kO A T8 (Duran Flexible Ring, Medtronic) Z iV THESL L 7= Normo 77 & /K F1 52 AR5
DETIIEDL LR L 2R LTz, P28 4 4 A 27 BN, S8 © 1368 H OB EER % < i
AR L L7 D bl & o A T 7 2 ~ORE ZIABFEER 21T\ N Uil T ClA e bt 2
V72 Normo 7 Al Z IABEH I L= 2 —Z2 W TR RAFCHMA L TWD Z & &R Lz, FADL
LR 29 2 1 A 20 BIZ LR AR CTILU2E~® Normo 77 (7 “ififa b .05 & Duran ring)
DA Z AR LT,

The purpose of this study is to evaluate the saftiness and usefulness of the stentless mi
ral valve replacement (SMVR) using autologous pericardium for those patients with
unrepairable mitral valve (MV). Between April 2016 and march 2017, two patients with
unrepairable MV received SMVR at the Sakakibara Heart Institute. Post operative course
of both two patients is uneventful. Echodoppler examination of the first case performed
6 months after the operation revealed only trivial mitral regurgitation (MR). As for the
second case, MR was not detacted by echo 3 months after the operation. At present, both

2 patients are NYHAI and do not take Coumadin. Especially for the first patient, who
is young female and strongly wanted baby, there was only a stented bioprosthetic valve
considered as another optionwhich was concerned early degeneration.. It was considered
that this operation is very meaningful for those patients with unrepairable mitral valve
who want MV repair as the advantage of this operation is similar to MV repair.

Dr. Takanashi evaluated the procedure of SMVR using echodoppler examination with Dr.
Kasegawa. He compared two type of annular ring, full-ring and band and found that full-
ring is more reliable in control of MR. Dr.Kin examined the strengthness of autologous
pericardium harvested during cardiac operation from 27 adult patients with Dr.Iwasaki. He has
been continuing analysis of the data and evaluation of the influence of age on the results.
Dr.Sawa and Dr.Nakatani investigated a new method for analysis of cardiac function using

animal experiment and collected information for the purpose of assessing valve function



and pump function after SMVR. They developed a new non-invasive method calculating a
gradient inside the left ventricular chamber. Dr.Yaku investigated indications for SMVR in many
patients who were going to receive MV surgery and found 1 case with unrepairable MV. The
patient is going to undergo SMVR using autologous pericardim in May 2017. Dr. Hashimoto was
installed as a chairman of ° Conference of examining guideline of invitro testing of prosthetic
MYV having function of chordae’ and chaired the 3rd conference at January 12th in 2017. He
holded a research meeting of SMVR in February 2nd and 4th  and performed surgical training for
making and implanting the Normo valve with his co-workers. Dr.Saiki prepared for performing
SMVR using autologous pericardium. However, after receiving advice from PMDA etc, revision
of protocol was made several times and approval for advanced medical treatment was made in
January 2017. He has been making effort for searching patients having indication for SMVR.
Dr. Aiba made efforts to develop an scientific research system for this study and to collect
informations. He has been following several patients who may be the candidate for this study in
near future.

To facilitate worldwide usage of the Normo valve, development of the next generation Normo
valve is necessary. We have been developing the next generation Normo valve made only from
with both decellularized leaflet and annular ring, expecting for a selfornized leaflet by human
tissue. The original materials are bovine pericardium and bovine ligament.

To evaluate the hydrodynamic function of the valve, Umezu and Iwasaki developed a new
pulsating simulator having left ventricular (LV) silicone sac model with papillary muscles which
has been fabricated by 3-D printer, while CT data of human diastolic LV was used as an input.
Basic results by in-vitro test exhibited a comparable performance to the original Normo valve
made from non-treated bovine pericardium and Duran flexible ring.

Then, the next generation Normo valve made only from decellularized material was implanted
into a mitral position of pig heart under extracorporeal circulation. A favorable opening/closing

motion was observed by ECO cardiograph just after surgery.
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