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TEFEOHESIEZRY . TA RSA L OEREITY & & bio, K% - TR
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HAEHELEREVE T,
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TEIRA T o b+ Ot AERER 5%
KERREEEIAR A 7 o b O A SR 51
AR T OB D in vitrofietEsRER ik

IheDRBREEL, RS TELONIFMMED—FIE LTHRLED
DTHY . BERFAREFIZRNTSHT L UZRARFIEICL2HBO
EWERDBLO TR &, REBEFEOBREIZOVWTIL, HEITS
U TS ITEIE AEE L EEESREREOXHEMELERT L Z L,

. [ A A TORABR M 0 in vitrofli@MERER HFiE] IOV T, B
B CIRIARBRIEIC X WV BRBR A RE L 25 01T Tk, RERED
ExIIEBYREEBLL N TOBERRRBRICBWTHBARICHE TE RVWEMED
DM L FEgEme 2 EEBL L, FOMORBREICL VB LN DHEE
WxETdLThHD L,

EHMPERES - EENRES BAERSHLERRESEEIR T 0 —
K= v 7BV T PMDA O F— A—
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Durability testing methods for coronary artery stent

1 @ A%EE
T OHEIL, KABBHEHIRMARA T F W (FUANY 22T A, BRL,) 2o
T, AERBRGIEEZHET 5.

&R W= FR7 2 MIARBROBARKEATHD, VNX— N7 hextgé L
BB TRAT Y MG OHERMREE L, IS OFMIZONTHBEL T
WRWZEREETAI L,

WIRMER T > D OTRAMRERE LTEAT S 2 LIZHIR SRS, Z ok
EWTHRRIIERT  FOREEZBR L TWRWZ LIZERTAZ L,

2 R U
OB TRV D ELRAB/BRUVERIT, KRIZX3,

2.1 & BHRAT >~ (coronary artery stent)

DD TEBARONE 2 R T DT DIERT 24 77 0 MC, RiZ&BRo@EEK cHfE
oM (XK) #EERE L, A7 —TAREERAVTREOEIIRICEE L CTiEHK
TObD, El, EBRAT VN, BRWEHAT N, AN—FRF b, BIERT Vb
IREDREERH D, AT MEREOFRE LT, A —IRECH SRR RS 5,

2.2 HHEIE (mock artery)
Mm% & ATANIEE LET 1,

2.3 il (fracture)
BELEAT - bR ABE,

2.4 KA BEEZR! (permanent implantable type)
KBHNCAEENICEEBTHZLE2BHLEZ AT,

2.5 i fL  (final products)
BEEZEL TN TORE TSR HATTREAE S 2,



3 AR

3.1 —f%
BESh24BZHEGET IR 2EMMAOF M2 ERT S L, ETOY A ARD
kD AT v M OWTEHE LA WEAE, AT ORREMESR bBW I A XRUEIR
PO SEE UGRR L, SRR TRWE OO YA XRUHARIT T 2 FFRmAE
PEBIICHBATEA L5272 2L, 272 bOMMAERE TIZLATOEE 2755 %
=

— BRI LT AEDIART A EEE L BEICRIT AR (T, EHm, ®BAm, kl
., FEHESE)

—F——=F o 7 LR T OO LB

—2F v P OuRNT, BE, KAER, 2—T 4 T OESEOTEL FBE. 77 v E)

THAMERER L, RAEBITORIET 125 ° ICHhl - EELENICEELUBHANWE
125° (BRE#AE) 76 106° (GEHAE) 5Ex3Z L1k, HELENICE
BLERT Y FOMAMELZ TS 2 6 - 17, fiE i B F IR 1, BRI o )& th /A K35
W2 e,

3.2 ¥EE

SREREERE Y Kl TR ENEE, BEREEE. ROBIERSZ L THEIND, LIEO
Bix Y ME0BE AT L& VELAT (Bl 2, X7 MEEE LCERLE
HICAR TEXAMERHEL TWA LD L5 8- 7))

3.3 R M &

iR, BBIRLE ONFREHEEEZEE L T @RI IUENRH S, MEHE FI2E
V) a— BF o —TERERTHIERTE D, JFEAFFME L LTI, stiffness parameter
Bt NOEBIRDETH S 303125 LIRBOEMANDEZ LB TE S &, HHELE
ORI, AT POWERE R ZE L TREIRT 5,

stiffness parameter g i<\ (1) TERIND.
In (P/Ps) =8 (Do/Ds-1) (1)
P : WE (60~140mmHg)
Ps : #&¥EN/E (100mmHg)
Do : #M%E (mm)
Ds : P=Ps DBEOA#RE (mm)



3.4 BB
BRESZRBREL LTHAWS, BFRESBZAVARVESIT, RBRERCEE L2V
L EASEMIZHBETS DL,

3.5 MHAMERRER D FIE

a)V EEiRET A FE A K (Phosphate buffered saline: PBS) ##E# M & Piciti7- L. R
EEX, 372 CL 73,

b) AT v MRS E AW CERELENCREESBET 5, BRLEPICERBBALTY
LHAITIETELETRET S, AliEB A, RRICEROREZEEDENICHRE L
THBRZIT->Tb LW, 2OHE, =T v 7 LIZRETOFMEEINE LARAWVWDT
DIVERER LB FHE LWL S ITERT %, BEORO/\V— CILREIIHRILRE T
EENEIEEIED L,

o) BRIREER T COENM LREOELBICHETAEM TRYIELAKN (Bi) 252, B
PREEF BT & B gk & CRERT 5, 3.1ICRTH L 72 DI UHE R 2487 L 7= @ @Ak
JE b £ BE S4B 106° & DR IEIR I 2 U L 72 BBk o th 4 BE 21 125° o JE i T
210 EEAMYSOEE HBOEERL B/ L LHE., H4EE) ETAMTE &
THAERBRZEBET 5, Fl0E, EEND S ESE/13100mmHg + 10mmHg D4R EE & 3
%, SERmEE, Bl &, BELEOCBEAERNK2ZEET L L,

d) FTEREORBRET ., A7 FOBME, B, KAERR X BICHE LIBRONL
FEAMERCEE N E FHME L S AW CEE L& T 2,

£, a - NERETHHRE., a—T 1 v 7OREMOER (FIBE, 770 7%) 2E%
e LiET 5,

e) MEELEHEMENCEMT 2 & &3, BERVEELRZVEIEETS,

D HBREHN LT EERDFEIL. BRICZOBETHT S,

4 BRI
FTRTORBIZBWT, 6 BEU FOBRBICH LU TERETAZ ENEE LU, LEIZISET
THRBHERETH L,

b fEROEE

A DRERAERITIE, ROFEERET S,

a) PMERIE O, BEDONE, <72 - OME, T ONHRIETER O M E O -
~H&

b) WHE 7R L ORTAE, WA E, dREE, AERE. RBRERYE, RBREERL



o) RBMEE R OREBRIIRE, WOKRBRZOREIZOWT | IR CRECAHE, BER
TR, BRI NIEREOFE

d) BEEEL, RBEA R, ABBEITROREBRES

e) T, HERHIE

BER - BE IR
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[2] 1SO 25539-2:2012 Cardiovascular implants - Endovascular devices - Part 2: Vascular stents

[3] Guidance for Industry and FDA Staff. Non-Clinical Tests and Recommended Labeling for
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Intravascular Stents and. Associated Delivery Systems. Document issued on: April 18, 2010

Draft Guidance for Industry and FDA Administration Staff. Select Updates for Non-Clinical

Engineering Tests and Recommended Labeling for Intravascular Stents and Associated
Delivery Systems Document issued on: August 30, 2013

K.Iwasaki, Y.Hama, T.Yamamoto, Y.Yagishita, Y .Noguchi, S.Tsubouchi,

K Nakashita, ,H Kasanuki, M.Umezu, Fracture potentials of five drug-eluting-stent

platforms in proximal right coronary artery replica under in-vivo simulated cyclically-bended

environment, American College of Cardiology 2010, J Am Coll Cardiol, 55(10), A135,

Georgia, Mar. 2010

(6] MRFEME, FOHT, BB, AARTH—, wEEE, nEERERAT > - OIERA
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RERC BT AT, L mEAFsERE 2011, 64, 117-120
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# 2013, 33 (131), 139-144

(8] K Hayashi, Y Igarashi, K Takamizawa, Mechanical properties and hemodynamics in coronary

arteries, New Approaches in Cardiac Mechanics, pp.285-94, Japan Scientific Societies Press
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Bl 2
R 1l % D J ol A 97

BEgEnEORBAELYX 2 1277,

SRBRBAARIIC, BRI E OB/ NE MR, kR dhE R A B A TR 5. BT
B L b MBEEFALOBRLEED AT Y MRICIE LR S £ (WA, B) 28I
(K 2@@)), 2 o0HBOuAHL 1 mm Bl OA A2 Y, EROMNE & 1 mm il
DO SR REARERYE &, BEROZECBTAEZEHMAEL TS (K20).
ARBRTIE, BIAEL R/ NERAE 105° , RABBAE 125 ° L5 & O ITHlET
5 (K3,

(2) B L0 H Wi ~Dm A A, B (b) EdhfAE 0
2 Jiih A8 BEORRE

(a) e/ INIaE A £ (b) AR Hh 8 B
[ 3 /e UMK O Ji it £ J5E
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Durability testing methods for superficial femoral - popliteal artery stent

1 76 HH #i

OB, KAEEBERIBREEBIRR T F W (FURY)—o2F AL, BRL) @
in vitro \Z BT 2 ERY R B OMRE Y /8075 18 O &8 1 O I AR EBR 1B DWW CHLE
T3,

EiL A= RRAT U bPIAHEOBEMEE TH S, IN—FRAT v bedg e Lz
RERTIEATV MBS OBERBE L, D=0 OV TIEER LT
WRWIEIREETAZ &,

W HER T > h O AMERBR E L CGERA TS Z SRR I2VE, 20k
RO THEHRIMERT » hOREZER L TWRWIZ LICERT A Z L,

2 ABERUVES
OB THWATRABEVOESIL, KIZX5,

2.1 KERBEEEINR A 7 > I ( Superficial femoral-popliteal artery stent)
RERBESEBARONIEEHERT 2 720IEHT 24 750 bC, EL&BROEKTHE
KO (XhiR) #EkE by, 17 —FAREEAVWTREFORBEEEIRICEE L
THWETDbD, £, @BRAT b, BRBEHAT >V, WA= F2F UK, RILHEX
TR REDHEENRDD, RT Vv MEROFE LT, SA— RS H CHERER N B
B ;

2.2 #EME (mock artery)
mEHEANLACHERE LT L,

2.3 Bl (fracture)
BB LEATV NBRINAHE,

2.4 KABER! (Permanent implantable type)
KN AERRICEB TS L2 ER L2 A 7,

2.5 Rl
BEZ2S0E2CORETRA2R-HE TR 21,



3 M tERER

3.1 —fix

BE SN B AEENRGETICB Y 2RYIMAEOMMAER T2 2 &, £TOFA XKD
RO AT 2 FZOWTEHE LRV EEIL. EH BT OSSR b= 1 AR UK
EIHEOX R E LTRIRL, FEXIR ThnZE MO I 1 IR OTRITH T 5 FENAE
PEEMICBRATE S L HICT B2 L, AT FOMAMERHE TR T OEE 2 HR&T 5

ik,
— AL T B IALERML 2R L - BERIC T AR (BT, BFE, @M, Rl
i, EES)

—F—3—F o 7 LI REE T OFEN O L E M
— 2T MW, BEE, KAER

ZOHEKTIZ, EROAHO S b, BRmA L F Y M 0B SR OMER AR
FEIZOWTHET 5,

3.2 #f&E

RBERE I, GBI TA R RENEE, EEHEER, ROBERR ETEELSh, RiEE
BENsMEOB XYL T IEMEZHRLE IRV ERLARN TE ML, 27X,
AR, BVIRLES. RBREEE. RBREELRE2RETEHbOLT D,

3.3 MR M &

BRI, BASEASh 2 MEONEHFELZZEEL T, BIRTILEND D, #lX
iE. M5 O R 2 R T stiffness parameter &, R ET B FORMHBIAROMEIZHE
YT HEHIICRB LY ) a—VEEEMNE S VD Z LA TE D, RKBBIIRE MR L
+ A4 213 stiffness parameter % 20+ 2 O#FHIZHET 5 16,

stiffness parameter 8 IX7. (1) TR 5.
In (P/Ps) =8 (Do/Ds-1) (1)
P : NE (60~140mmHg)
Ps: Z¥ENE (100mmHg)
Do : #ME
Ds : P=Ps DR DOHE

BHRMAE ORI, RIEPHHRE T2 MEROHMEANT, RbLBOSLEMN L L IEEEN
5,



3.4 HEHRE
BB ERBREL LTHVWS, EREEZAVWRVESIE, RBERICEE LW
EERBOIZHBTIZ L,

3.5 MAMERERO FIE

3.5.1 R Y M m OB ARTRER

ARBR T, EEOENICREEZBE L, 8O LR AN E 10 EERHEY oE¥K
EFTHVIBELEXDZLIZL Y, AT v FOMWAMEZRmT 5,

1) BEEME 2 REBRERCEY )5, EELE % 10% L B L. = oREEL KA B

2)

3)

4)

5)
6)
7

ETBHIENEE LW,

U VAR E AR (Phosphate buffered saline: PBS) #A&#RM &Pz L 37
+2 CIZMET %,

FTUNRY =BT =T ANLEEOTIET, BELMENICHRELEET 5, R0
NNBERET M OHE. BRLE 2B MOEMBIZHEY T 5k & F Tl U%Icmk
BEEBET 5, HBELERIZEIBBEALTWABRIZIITE 37EITRET S, i
RFET. FRICERORE FEELENICRE L TRRZ21ToTh IV, F0BA.
F == v T LERETOFMMAEHN E L2 OThRITRER LA FHE LN
L5 ICHEET S,

BRI T L RIEOEEICHEY T HEM P EBICHRET B,

BRBREIRD DB AT 20 & T 28546, flxid. F=—7NEHTEH
100mmHg+ 10mmHg. BEEh 2 48E L 7= B ARIREIR O 85 1 O 267 EHE12.7%.,
7Y A 028 /mm & -5 1, B 101

10 FERICHAY T2 1L0005EE THRYVIE LARKE 525,

PETE U CHRBRMB ESN AN, RBRIREL HE, R 5,
FTERORBAE TR, 27 o FOWET, BEFE, KAELEEBNICELIERO
MR AR E FHMEL P ARV TR LG TS, LIS U TESRIC
BELTHEL,

ERL B EEROE D 5 ER T DL, REPHERCER LWL TEET 2,
ERL EHIRICEISRT BT, REOMIE, L. RURBREHOEIIIEET S,

8) RREAMPFHENLB®E LBEIE. HRICEDELREMT S,



3.5.2 BHAYJE ihRER
ARE T, HBELERNIIRELZEE L, #0ELEHARZ 10 FERAYORKETE
ZAHZEITEY,. AT OMAMEZFHET 2,

1) HEEnEPRBEBICIY TS, HEISEUCTES L-EELE 2 RVWD,

2) VU iR AE K (Phosphate buffered saline: PBS) # gl ENIZHG- L.
REMEAIZ, 37£2 CTLT 5,

3) EROFET. BHELEMICRELEET S, EELETICERPBBALTWDEE
WX TEAETBET D, TEREA . RRRCEROBEZEERDEPIIRE LT
HEEIToTH IV, TOHE, 77— —F v FULIRETOFEL BRI L Lo
THIERERLBTFHLRNE IICEET 5.

4) BEFEREAT EREOE(CEICHAY T IEMEEBICRET 5,

BEBRE SR E T 256 FlE F2— 7 NEHILT) 100mmHg+ 10mmHeg,
M A RE L R EBROEIAER (BEHE LcBE O AEFHE 150
BEHs O & R L - A O THIE 60 X TOEM) &35 P

5) 10 AFEHEAICHY TS 1,000 FEE THRYELANEE 2D,

6) MBI U CHREREIMEHAICENE, RRRELRIE, RHET5.

7 FIEERORBE TR, X7 O, B KAERREZBITHE LIZHERO
FFTEMECEEMNETFREME R LAV TR LREFT 5. LEIN U TEHIC
BELTHRWY,

EEE REEEENE LERT 2B, REPBERROER LWL S HET 5.
R EHIRICEZRT AL, BRIEOKIR. A%, RURBREAGOEBICEET 5.

8) HEREMNEENL®N LZHEEIE. RIZEDOELRHT D,

4 BB

FTRCOBEBRICBVT, 6 U LOBEITH LTEBT S ENEE LV, LEGET T,
BBAHRETAZ L,

5 fEROHBE
M AN DORBRFERITIY, ROFHERET D,
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b)
c)
d)
e)

REBH, RERGET, RBREA

BREOTE, REOBERIL, WA, WEZ2EORMLE, REEEL
RBEEOEK, SELEOEE - T

EhrE, EfEEL. AREGORERR, REERH, RBEE
ABREOREIZONT  RIFDAME, BTk CHREDOHE, WELEHORE, Bk
VB EOFE, £oMBlILEshFH

Z O, LEREIER

SER - BE I
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A& 25 2~ ORI AT O /2 O A TR AGRBRERB OB %, B ARMSE
SEUEAL AT 0T 4 THRESRERCE, pp. 73-74, HH, 20134 11 A1 H

[10] & Ly, BEREH:, #HE, KBE, ILERE, B, BEtE, BoREMICHE
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OB OIS LM © in vitro ARTERER 515
Method for in vitro thrombogenicity testing for inflow cannula of
left ventricular assist system

1 & PR

Z OB, DB T ORI BN S O MR TERIEE 1, in vitro TG 5 T o0
THET S, B2, ZOEBIZEOTIX, FEREEPEE - DRERE RS AT,
W & BRI 22 DAY A DU BT ~ D ke O35 & R % T 5 72 OB
FiEzBE L TheT5 B -l

2 B

OB THWA ELHBROERIT, RIZXKD,

a) FEUEBOA T O DR ZERICEE L EE, MER TR B T 5
R, KR T EBBEEN LB, MERY FICL > TEOEEFRELEND
M¥REZTERY, KEFR~EY HT,

b) ELEBATDEARGE A OEBATOBICRELT 3D 0F o —7 ¢, ERE
WS DRICHASh, M @A TUDRIcERE S h S,

¢ fFEMAE MkROCERRER LY CEBIEERERS, ABRRMEEICMHE L g
2T,

d) F#Emie MEERE, RBREBICAFELEZ0RO S S, EEREERITY e
EROBRIZ LV BN e Z T,

e) RIS AUEBATOEARNLE & LT, M2z, mEsic-on
TIE, WEBOBMERT, 2720, Wk, AT - #ARLTERT b0
WTH, ERICERT 2 REORE T,

3 ABREIE

3.1 PABREIHE DHERL
ELFBATLEARLE GERE) ROLLEBA T O, BEE, MADLHHER
IR ZRE L EELLEY F 2 — 7 T L RBRERIC, gL LEFREEE,
FEE, EAE, BARERETS, X 1 ICHBRER L ARBIRKICHE T EBO— %
Y. PERERRFIC, EREPICRBREREZRE L, 372 CTRBREITI,
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(s HAR)
EHE FE 75
(FEA) A
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(FEAR)
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= (FEAB)
(s LHAR)) WA
et o—t Y REE B
) Fx L N—
AT figRre L
. .
RO FN e EAEED A U

3.2 REREI BTV A28
SEREBAZ O B BEM 2 RICSTT, RBBE LR RREBIFKICmRSAE TV E S, &

-4

a)

b)
)

d)

i U CLLT 2841 o ik Bk & P05,

EOEBA T O AR SRR RO BRI AES THRIE S h 2 £ 08B A T 0R

RWD,

Fa—7 BHETHEZHRTE2EALF=2—T72HERT D,

WHE RBREROEHZFHET L OICMEAELRF 2 — T 2RET S, KBIMRO

WRIT 2R 5 7= O OV (FHM) & R ARIRE 2 A8 5 2 /e D OFMEE (AR

BRITD,

IR WY a— R A MERY UL E L F =T EERTH I LB TE
B

g LE  RERIKERREORELEE LT, ML LEORROHELZHET 2.

oLk RERIRDEAIREHO/NEE L iR/ D ENER OBREL 24 1lmm (2705 &
ST 5 (K2, RBRBECHEARER, RBREOCEENL TH1imm %32
Lilnizk&E LT 5,



Hre V) 2 EORMEMETHERL, BEERENOREINDENCHIELT,
mET 5 X 5W/ET D,

X2 A L ORBRIR A48 A ST DI

HEALE

BRI EE &
PBEA L2 N BE R 2R

TR 1 RBRRSEE LLDEXILDENEEROBBAEVIT Y, BB R
DMEAHFELEV, HEARICBAEINIELEVERS LT, 2mm (D
ELRMITHEASNEZBHE) ERE LTS, LS ORBRIEIEE L 1iE
ELDENEROEEZRET 556, E LRILERA LTz b iaun,
EREL 2 HERBOAHEREOELERMOE I 6~8mm THEZ Lhbd, =
DRELZEFZLB|INWTZRE I FEBELELZE~DOFARE LT 5,

ERC 3 HEELEOWEIL, ERARRESZICRET S, FIXE 70 BT
mEHxE 5,

e) # BRELOEN~OMBOMTEFSIET 270, HHOEFADIZRERITS,

3.3 ARBREIFR 1T AR E T 5 3hE

a) BEALEREEE BEAOECHNEEEZ D,

Bl KTHELEF ¥ o R—ITBBRELBEAN, FY o =R EAT 75 0%
ERE (BE - BE) TSR LicLy, M2 EXB32 LN TES,



b) HER BTN, BRGEHCERREKCHET 5.

O EAEH EANF AT 2P il rRBRERKICRET S,

Q) IEHEE MEERECRBRERLEDOENE LRESEELD, Fa—TEERSYE,
DREAHFTE D H DAV S,

3.4 FOMOERER R
a) [ERf 37X2°CORELETAZ &,
b) ZA4NEF— RTHAX100um EFAV5,

3.5 FREREIE ORER

KRR EMHANRBRICA VA EKIZOWT, EREEK L) VBERERE AW TROZ E

HERT 5,

a) RREBOKZESET» LRNANDELRN L,

b) HBEEOFE,

o MERELELHE) S, ADHBATLEROR . FEEEE, BAGEZRIEL T,
SHE L PR E, RENE, BREREORHEZRETE LI L,

4 iR
a) A~ VEAENM UMK EER L, Activated clotting time (ACT) % 250~270 iz
HESTDHZ L,
b) 35EORBREIRANZENU LOMKERLT S Z &,
EE BRRICMELRMEEEZEBILOIL, 7740 XS OnKEERT
BT ENEE LV, HRERE &t BREE O REBRE B 14 B e M & & R — (8
BT &,
o RIMEIE, HREBRICHEAT D & TSR, MBS G 4 RrE LPRICRERC
EHT5Z &,

5 ek

5.1 BREARRIE

BASBLE (EOHBATUBABLE) 2R BRBECAND, SRR U EE2
REMEL LTHWSEASNE, TOREMEELEZEEEHATI I L,

5.2 RFHEFEUEL
SHRRRB A RET D, F—EE»BBRER L mRE AT, KRB L R ICHR 21T



RTHIER B2,

ER 1 —RAIIE, MR Y 27 MEVEESOMREREIZBREL, ZOREL E
T5ILT, REBRAERROMRED Y 27 2#3TH3 5,
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