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Development of in vivo tissue-engineered microvascular grafts
with an ultra small diameter of 0.6 mm (MicroBiotubes) : acute
phase evaluation by optical coherence tomography and

* 2R B R R A BRI vy S8 PR A F FE Rk
MRESVELE, *SENIRBRZFRMIZE L~ & — RS R, * A ENI AR SR SE - > & — R SRR R
*SEVAFBRIFHRIIGE v & — RIS, *6NF V= v AN R T RS

ARl fEw]* 1, REH #IVL*5, /PR ELEL* 6,
TS U R R AURS, SR RS, TRAE EER2, vl A+
Daizo ISHII, Jun-ichiro ENMI, Takeshi MORIWAKI, Hatsue ISHIBASHI-UEDA, Mari KOBAYASHI, Shinichi IWANA,
Hidehiro IIDA, Tetsu SATOW, Jun C. TAKAHASHI, Kaoru KURISU, Yasuhide NAKAYAMA

1. BmM

HARNRLREIZ BT (in body tissue architecture, IBTA) 13,
FTFENL4) T 75— LU TR LHRIRO B RAE
EFHRNAE T E 2 HERE LAEIN ThH DN T 2 —
7 L AT BRI PR R L LTV 2, v —
FRDONA F ¥ — MIODIRIIE R OBHEM 2 &L LT,
EHIINA AN TR ZRITTH bk & L CEy A
EEIfTbIY, ZRZIBEHEAELZRO TS, N6
mm O PN A F F 2 — 7 AT B RISH S h
THY, BN BEEORAERME O/SA S AHRIZTL > T
%o —7J7, 1mmAKmOB/NIFEANTMEICE L T, —#
B 70 B SR CHE LS 2 Z L IZWEECTH D, 1T AL
A%

AWFFETIlE, IBTABUN % v TN 0.6 mm O/NI5E
RAZUNAFF2a—T2ER LI, 7 bORBREIKIC
BALL, €02 T oA % optical coherence
tomogramphy (OCT) & magnetic resonance angiography
(MRA) TH~7=,

AZELVR— bONRGHLIE] Artif OrganzElZBH I T
W Z §, Ishii D, Enmi J, Moriwaki T, et al. J Artif Organs 19:
262-69, 2016

W E&ER8B%E
NP NE Y NS A TS W A PR
(T 734-8551 L SR)A BT IXHE 1-2-3)

E-mail. daiishii@hiroshima-u.ac.jp

2. 7%

1) Y4701 FF1—TDER

<A 7 ung FFa—TERPOHENE, 7RO T >~
LARRZNENY) Ay Fa—TTHEL, Thoze T
FAFy 7 TCRAQTER L/, M%7y FOFTFICHEA
L, 27 HRICHB oM EMRRE & DITHY L7z, RF
A RELT, FROZNZNOHMFEIY IR 2 &I
£V, WEE0.6 mmoFRMMkAL LT~ A4 7 a1 4
Fa—T %R/

2) YAo20N\AMFF1—TD#%4E

MBI TICT v POKRBERZZLL, 427027 v
TR, KR A NIRRT L 72, 2o AT
KBRE) IR &2 CD 0 L 720 WO S 7z KRR B IR © 1 12
interposition 3 AT, ¥4 7 anNf FF 2 —T#BHL
720 WA1310-0 nylon k2 M LT, stay suture % 28t, %
NENMEIZ IS oBMES 21T\, A58 THATL
72

3) MRIBKLU OCTIRF

OCT system (Prototype 2, 733+ = v 7~V A7 7KK
Sk, B, HA) LT, BMAHZEO~ A 7 031 F
Fa—T7ONERKZBIEL, NE)YWH 7-Tesla MRI
(BioSpec 70/30 USR, Bruker BioSpin, Ettlingen, Germany)
VT, Biilr Ao RRE Bl L, AL
fili L 720

NT#47 %1% 20184 31



3. #BR

P A I AL T2 ARICIY T L, 26l
SEEICHUMAHRR TR/l I Twiz, SR HLY B
THONZTA 70N FF 2 —T ORI, WINHIE
BidZero7zc OCTTRMEIOY A 7 unftFa—7
ABIBT L L, TONEIFIHFHED (0.59£0.015 mm) T
& o 72 burst pressure(£4,190+1,117 mmHg TH v, 4
RIMAE P E o m I EE Z2 R L7,

R4 7unNA FFa—T1ET v b OKBEEIRNTE S
LT, AW ETBIM L. 4270\ f 4 F2—TD
BEIZHWD 00, BEREFHERED T, o~ (70
BIETYWEZITHICWTRETH o 720 F - BALER ORI
2, ®A4 28Nt FF2—TOBRELRILECHELRO L
Motz BHEHEOIRESZ OCT THRT L L, ¥4 7an
A+ F 2 =T ONPEIZH S R IMAETERILRD b o 72,

MRAIZ X % 8Hii T, Btk 1r HTHO~ A 7 a1+
Fa2—TDOFERIL83.3% (n=6) Tholzo FT/-MEELE,
XA T UNAFF 21— T OO LRI E b S
R ol T THRARZENLBIED1IO% 1y
HBBZHY ML, WEAREHME 217 o 720 <4 7 aoNA F
F 2 — T OIIRIIHERE S, BT CIARTE UL EED
Lotz F-BIMEMD L~ A 72 0N FF 22— T~
PR ORA: b HERR SN 7228, BALR 1233 2 2R
B, EHOSE R T AT IO Lotz XA Y
UNA A Fa—TBEZIT—7ry, 255, MEWNK
HIRa 2 © 72 2 a7 ASR G BN FRESE S, BRIMAE 128D
Eo90Ho7,

4. FE®

A 7N FF 2 =T, Ty s ORBERNOBHE
EFNIZBWT, Bhith1r HOERET83.3% & v Ew
BIAEER 2R Lize T 7B RIEA UL R, BALR OB %
DEPHED FETH o720 SHICEMNKLIrHEW) &b
D TR OB RS, BRI 1200 I BERE S AL S h
DOH Y, XA 7 aNAFFa—ThRD, BHBEOEV

LML BB IR Lz ARSI EVEH ORRIZBE S
BH, RER Ty HERICHFEL TN A F2—-TD
BMBZEZHRTTBY, BETIET v bOFEMIEVERE
2AENEBL TV D, L T EIZFNS A TR 2
LTWd,o WA FFa2a—T2R%GIC1r HTIEIFHAELL
MR, BNOETH-> THAEEICD-> THCME
ELTHETX A2 LD WIfEsS 5,

5. JREltE

<A 7unA FFa—7%, BHOEBEDSHEH Sz
HHRERINEDONTIMNE L F 2% WHhEKEGEEZETLI L
%  HEARHLEE O A CIERASRE 2 01, 728/NOERIC b
b 5T, BV L AR PR RO RS, A
BOMLEEZ D, NRNITUWKTEOFEER) v %8O
L &, BBAVEC O super-microsurgery SIS T O R
SRR VICHIfE SN, & SICH 72 R M IVEHERR O BIR
22N hbEEZLND,

FERBR DORAT
IMREH BHE— N F Vv =y AV T THRAEH
Ik B
ZOMOFEZIIHE /2 COLIE B v,

X ®|

1) Nakayama Y, Ishibashi-Ueda H, Takamizawa K: In vivo
tissue-engineered small-caliber arterial graft prosthesis
consisting of autologous tissue (biotube). Cell Transplant
13: 43949, 2004

2) Furukoshi M, Moriwaki T, Nakayama Y: Development of an
in vivo tissue-engineered vascular graft with designed wall
thickness (biotube type C) based on a novel caged mold. J
Artif Organs 19: 54-61, 2016

3) Takiyama N, Mizuno T, Iwai R, et al: In-body tissue-
engineered collagenous connective tissue membranes
(BIOSHEETS) for potential corneal stromal substitution. J
Tissue Eng Regen Med 10: E518-26, 2013

4) Nakayama Y, Takewa Y, Sumikura H, et al: In-body tissue-
engineered aortic valve (Biovalve type VII) architecture
based on 3D printer molding. J] Biomed Mater Res B Appl
Biomater 103: 1-11, 2015

32 NT#47 %1% 20184F



