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U) O HE~OLEE, HERE, FNZ et SRR, LEIC
BEETOHADOLEN, ®BAT VMO XA VT Y
FNEHEOREE, KRFAOREEZOAE, HERLEAEFS
(MACE) ., EMRZEARS (TLF) %% Oftho BEEA TG E B 5%

@ AWML 27 > b OIRBRE FEhET DB, FAIE L CBEAR S & DR
BTPRICET 2 FARA M &R E LI EE R L B 2 i+ 5 2 &

@ HEFEIISCEAFFRIIOVWTHE TE 57w harnEE L, flxid,
BWERFIC, ZHRE, 0RO EHRIETBIE TERWEEITE U R LT, &
BN ECESENROFBEELZHRTHZENBEZOND,

@ DY FEE A ZER T 55813, SR TERUILERIC X 0 AR A
ATV OGP EDLFIREERH D Z LICHETH T L,
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D A7 v MNEEZICHBENPLE L 2o T2BOREMIL, BIRRORE, 27k
SRR, AT PPN S ORHIEIC L o TRRD EEZEZALND D
FNENEBE X, MBEREBREITH Z L, Flo, FIBERHICIZAT > MR %
DAN=ZALEBLETEH L), HGHMEEFEOM M +5 28, b, —&
SIRGE D AT 2 MR L, BRFHNE 21T 0 5 a3 AT o Ml e EQRRE S
N5, FHICBWTREREET S Z &,
® AERPINPEME X7 > M, MEZBFEMER T2 2 LIS X VBRI TROUGEL
HE T2 EEERTHY . mRPOnERAELZHERETILNERS D, 77
N—T I EERE L, MERGFER, MEORRE A7 MNEEREL, %
. WSRO ZERIE CBETERWEAITEE 2 FIET, HRT2 2 LY
F LU,
@ T RTOAEFS (Rt - B8IE) ZIUE L. /RS & oBE, JRRIC-S
WTHEBET DL,

B AERRNMELE AT MZOWTE, BIREATE&BAT ML INT-=
EFUARRL ATV MIRIEORE B L RENTWD Z b, TR DG
KG, 1BBROBR « BRAMEHEICEI L TE, VAT - XX T4y bONRT U RAEE X

EERICHBT 5 2 &, MIEDLIR, BERE R & EBRRGICI T 20 LR IZBREIC

FREL N OH#ED TS ZENEFE LU,












V-1 ERFBEHERT U PEOURBENLEZ DN D ERRIIMERT > kM
D R R

WHRFEEE 7 — KB

Fik IEA

1. XC®IT

FERA > % —X 2 3 (Percutaneous coronary intervention, PCI) (320 724 2 x1F
T&7z, MRELTPCIOEGIFTIER L, IBRFHELE LTEE LT, TORERFEREROT TR D
RERZEEZHST-DIFAT U FOBETH D, AT v MIAMEHIEDMEZ 121F 5548 iRk
LB BURBIIR S A /S AT I L 72, PCTIC L » CLE LI-WIIERREN SO D L H1cm-o
Too i, AT MEFKREOY ZTEHIZOARTHY . 7= 8% PCT I LERAED
UAZIZHERE LTz, Lo, A7 FEHAWTS 20-30%ICFRAEN RO, &EZER500
WSA T NEAET. spot stenting, debulking stent 72 & FH EDO T RN A SN7=2 PCLIC &
STOT X VAR, FREZ 7 V73252 IERETH -T2,

ATV NOHBTIIHRAEOMBEEFRT 5 Z LITRETH 72D, A7 v NOBIGFITEDHD
RERES, FAEHMERT & (DES) OBFICORPZ o1z, O RHH G TIImEkELY
T2 LT TERo7208, AT 2 T coating 21T 9 2 & THAN 2 W EHRIGHEEBALI AT
G352 ERAHEE R NBEHEEO 2 b — L =FKEORBN AR E R>7-DThH 5H,DES
DIRERAZIND L O 0 BERBGEENH G275 & DES (2 S 71TV 5 coating (LA
% M AR plat form BRIZIIT 2REARH 60T 0 DES (35 1 #2658 2 RS 612
% 3 A~ L H#LE T T D, DES (X PCI OEGEWREICH S THEITH DA, HIRAER RO

HEKRZTEOBAT U N E LTRIREEIN 20 Tidew, Zokd, A7 e LTO
BEN K Z T DO BRINE R T 5 OREBTIZRVNE VI BEZFIZLUFINLHY, Zoarv s
RO b EAERRIER T > MIBRR ST, PCI OREFICH -2 —URA5EE M bR s W
S TRV, AERBINPED 2T > MIBEGRANIZZ < OFLE AR L TWD A, WINEND & D it
TURDAT o NIRRT REAENELD 2 EBEIND, DD, TOT /31 AT
WRDOAT v N IR S TR S TRl A LT L B 2 bvd, AfTiL. DES #{boiafe
ZHR VIR 223 BAERRINEAT > ORI, BESZBEZ LT,

2. DES oL L HER
DES 1% 3 2D ET B 725, platform & LTDORT v b, HAZFETIZ release 7 5 %%
F|ZH 5 coating, & L CHEMEZ MG T 2K TH 5,
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X1 DESIZIF L LTAT Y b, coating polymer, HF|D 3 FHIZL » THEKIND,

DES NBIR SN 4 ¥ DES IZNFLZBIES T A 7-D@%E O BMS LV b A7 NIARED Y
AZTMELIRY, FOURATIZ1IELUNTKDLS Z &R kBRI 20 TIE Bt Bash
7-, ERES. KHEMR L ATy MIBRIED U 2 7 13Kk Th D et R G L Xn (K 2)
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2 15 18 21 24 27 30 33 36
Follow—up (Month)

A total of 12,374 patients were treated with PES (1,304), SES (2,212) and BMS (8,858).

Jensen LO Eurolntervention 2010;5:898-905

X2 DESIZBMS LV H AT MIBRFED U X7 BEmWDI T < KT 5 Al HEM: 2SR
=h7 v,



Fo. AT v MUERIESRGI OGN BN AL OBRIE, RE—7eNEb, R Y ~—IZxd 2 i
it~ mal-apposition. neoatherosclerosis 72 E3FDJFRR TliZgnwnt@mE Iz, ZD7=o,
polymer |ZXI 9 2 ENMZ IV, Wb 55 2 D DES 8"FtAE L7z, RNU ~—IZ K DRIE
BEOU A7 28 LRRT 5 2 LIk Lz, B @H O BMS L0 b2 7 o b ifnte
FEOY A7 IFEWERESh TS (M3) 2,

ExaminationiRt &R ; STEMIIZ®t§ BEES & BMSD LE#:34 ER

A
30 Definite stent thrombosis Probable stent thrombosis
—— EES A Cardiac death A Cardiac death

- BMS m Target-vessel myocardial infarction ® Target-vessel myocardial infarction
# ® Target-vessel revascularisation @ Target-vessel revascularisation
£ .
4 |
- a
z [ 34
g a
& 15 Stent thrombosis HR 2-70 (95% €I 1.05-6-90); Pr>y'=0.03
g " £*57114; DF«1; p«0-0169
g - Al (
& o A
= 1 = .

Y
ofTrrrrYrrrrrrrrrrr T T T T T T T T T T T T T T TTTTTTTTTTTTTYT
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

Lancet 2012; 380: 1482-90

X3 AMELAEZEZ g & LT il sl © % 2 tH{t o DES X BMS LV & A7 b I E
DU AT PR ERFRENTE 2,

Ll ZHBHE 2 RO DES 1L - TH AT > hORNMNZAE U 2 Hri- 7 B IREE L5 22
neoatherosclerosis |35 1 /R DES L FRIRREICHA LD LG SN TEY | FAIZ BT 5%
FNEEZ O BITIFET THERT 2R Y ~—% 0 L7- DES 23R &, % 3 o DES & LT
BHLTHWD (M4),



3 ZH(TADESETH

Cypher
20054
Taxus

20074

20094
20104

20154F
20164

4 DES Ot : 2@ 10 /£ T DES 135 1 U055 3 i~ Lk 2 % T T 5,

3. AEBINHERT  FEHELBESINDS AV v b
ALO Z L <K DES (T LK KE LA, @BV MENIERFET HZ LICEDY TRy, AT
AR DBEENIAFEI TIX RN, B TH DL AT & MIZOREFIZ KA T-DOBITHET 5 L
WHTATTIRWDIFERORRE BV A D, EEZ O 2T FAKERL TRED S O T
720, BIEAENREE T, BRIITH S W izZiF Th o7, L L, DES 2384, LIKFEH O
BT L@ET 22 LIk o T—RUCBECmITIE S L7z, BB L RN LB DTN A
ADHERKOFFHITHY | BESND AV v FE LTI TROEANZET NS, DES & 0ERIT
WIN SHHE LTZOBIZEND EEZ 6N TEY | IEUSMERKHT L 2 BRI A~ [ Ehkk
NAFETIE 2V EHE SN TV, BIREALIZIME @ shear stress & B4R L. pulsatile &1
IR LR T E DEMEPINER T > MIMEDLEICERT 5L EZEZX N6 TH D,
(1) Polymer RBJBIZK T HBMERIENEL RN LITX D%
a) malapposition, neoatherosclerosis 23¥EJE T 5
b) BEFEME AT > AR, EREMERT P MARIED U A 7 #E
c) Latecatchup PR 6 72< 725
(2) Mm% D geometry HEFF, IML/E PN HREEDIRAE. vasomotion DIRAFEIT K D20 H
a) FHHEORBZHT 5
b) BLME DI
(3) WIVEERTLZLDAY v |k
a) KB 2RI PAZE D U R 7 Bk



b) &5 CT 72 EREOHFICR S 20
¢) BRI OLEIFIC A & 70
d) RO PCI DEFFITH 720
(4) WEEOIEKR, mMEDMRMEMY TV > 7 O Retk
a) RWITHOUE
b) 77— OoRE

4. EEFINERT >~ OREKF

AERWINE R T > - OFRIRFHINZ 3817 2 RE AU ORI & B O REICER S D23, 1
RORAT v b EFRIR ST RINO Y A7 1250F D& 2 IS FHE T 2 003 b D, FIOFE
MRS Th D, AT Fe LTORKDOHEREZFET 52 & TRIRETH A 5, BMEMIC
BUFDAT VN E L TOMERRRES) & HMIH 2 FRAE LS ROFHE, T 7205 1 FELIND A
T NIARSRE Y R 7 NG, FRARAEFRBLRIZ L > TRHMECE %, fE2ko DES, BMS (2817
%Al & AR R E e BIT R, BHE, ARBINIER T > R T o THIRARE 2Rk
DEFREIRTH D Z LITIFEDL Y IT < M OBIERGHEICH L TH 5 — IR IMmE 2 7745
HENMERINDE TH D AERINYEAT > b TH - TH 14572 radial force 2Z%FETH D |
WA OIBFRIZ I 1T D AT > b O integrity PREF DAL, WIL D A & — R @G TRV E R DS
PHERSEMULAT v MIRIED U X7 [ FRED Y 271 3@m< 20 LHERITE 5206 TH D, M
BUIMRHRE &2 EDO X D ICEBET L0 Th D, KBBEERD AR O 50 HIXBHTH 2 A3,
AN DRINDT SA AN LD KGRI IR CTH D, BENRBRGENBIENTH D, £
B AERRINMEART > FOAT Y FIRFEDO U AZICELTH DESICHLEWE WD Z 2R A X
FEHTIC & o THAED THE Sz 9,

FIH — E B OB 2 1 2 ARUIAE 2 7 2 R SRR S L 2 @R IS BV Tid, B e e 2k
WD, NET L ZOERMIR Y X7 BT 23 MIZEFICE LY, 28k b, BEL SN
LM RN L > TR THAH L, A7 NOE#N2EE )] % preclinical DR
TR T & 2 0 &0, EBIRRBROAEZ T2 TATE D EPDBHLNTRULNL Th S,
ZORMNDES EiFRELS B D, & AT b Tl preclinical DEFHI X » TE#IF 72 radial
force HEFFAHHLR STV DD, AERBINIEA T > P TIRHHEBAE IV ETH S, WILE L5 AR
DAERPINER T > N OBRKOFRTH LN, ZOFSIIARHEEERICL RV G5 7-0OREDRH
Bz D LWz 5, BEHRRESIE. A7 > b integrity DR 7= A2 X D IERME AT o M MLEIE D
V27 e RY~—RINOEERIC WEMESORARERTH A 5, EBR, REIZ72 > THEERRK
WA T v MR BRI TOREFIER T > N MARTES] 40, EBINREERBIAHE ShTnd 8, Bl
W DEHIOREICR LN TE Y 2EBIZHA S TNz, BRERAT V NRIEDO Y 2712



OWNWTHERRT D Z LI RHTH LD, EBREMEAT  MRIED U A7 Z2BETHLERNHDH Z &
DA VWD, UAZ ORE SIFRABEIC LV AE SN 72D RN 85 L K8
BERBR DO BAE N 2N E R A D 2 SRS TH D, 2D LIk, BRRICE DY A7 FRITIER
RBoDZ e HrmEL TS, BIE, AUBLA X MIHFET L EBE SN D ERNTZIEEIZD
TZoTWnD, R ~—ORIGEIRICKIT 5 BRI D A7 6F, FREMER, PIkE TRk
SLERN, P/ IMRIEDF M, AT FOMRER ERETH D, Leh-> T, lHx OFER Z#
B, BRTE 2L BRBRRBROFTEMEREINLIRETHA D, ZODITIE, #@LHE, F
B, BRE2EBEEBTLZENHEEEBEZOND,

1) BiR OB D P OFEAM T # G & RE L CEMT D2 ENZLTHDIN, TOBRIIHEET
RERA V MIEEBINERT > b O U 2 7 & radial force Th 59, DES IZBWTH AT
VRTTIF AR NI AZICRLZEPHFAL TSN THY (K5) 9, radial force
75 DES £V 55 < RHIRY 72 integrity OMEFRF N KNEE L AHE SN DD Th D, MEWTIIER © 722 J51H T
HELDZEPBESI, BICEDA XY MIT AL 2D a7 OFEF &8> TR 5 A
REMEDY D D, AT > b OILIRIRA 2 8 2 COMILRE B 29084, MIEARRIC L5 A7 v NETE
NRERL SNDRE., FIRALFE R EAT » B REHEIHLET 256, XV FE—var0
RE @R IRA 72 ERREBM R REIRTE LB X DD, BRRBROPIIN T ARRIER 7
VENDEIHLBETRETHAD, ATV MNEBREWEEIZIT overlap bIEHENEE LWV EE 2
bId, MBRMIFEITILENES TH Y | AR S D72 T AUTARPIYE R 7 M BRARAY 70 18
JtnE B EZ HILD DY, stent malapposition DU 2 7 NE L MEROHER B HS TRV L 2%
BT o Liiss LTSS LRl s s 10,



Stent fracture: EES
The incidence was 2.9%. Associated with MACE
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Non-SF 98 "% 981 911

Circ CardiovascularInterv 2012;5:663-671

5 52 D DES IZBWT AT ¥ MEBHIZA XY MU AZIZRDZENRENTND Y,

2) PLRTHITH LA EE L 1118 03 22 N R AR A9~ C o i A SRR TAR g B il
TOMBEERETH LD, MIAES LD T /A A5 L2 BiiRiE e & ORZELIRC% LR & 4 R
ELTBLSZERNETHD, Fin. A A=V 72 AW THIEN MR S TE Y malapposition
DIRNZ MR L TEBS ZENEHTHS S, THOLDFRITILTDORDOA N2 Rk, A=
ALDELZIIAREBZADIND,

3) P/ MRIEDE O 2 ARFEMI 2R ET 2 Z L IZREETH D720, BlRkIZ 2 Alofi MoK 2
RHIBE T THRIENZEE SN DS THAH I,

WWNT, ZOHFLWarv 7 FEATDHT 3 AN Z AT E 9 2 223 b b, |
WO T EL ORE Lizis, T, FA TN EE SN 25E ., ARKROMEISIER 7 vk A1
HEEICED BTt 6720,

5. AR‘BOI k&R

TNAAVPERBINTZOH, EOXICLEEEEZHMR L TSR E TR o7 T AN
VLD ThHA D, WERIBEFE, @S0k, REARROBRGEE EDIREMe 7 n
TAZAKRELEWAT L CTHED DL RELEX bV, BRENRFHMERNEEEZ BND,



6. Kbz

ZOF LA v hOT AL ZAEATIZEHIT 202 Th 203, ARBRINMET S A 2 % A2
WIS T DA, BN R - AR, BRI Z N - GMEIIMERTREN L 5 2o
HEBAMbIL D E Vo THEE TIERW, BEINDIEMHNR A Y v MEHBL72DICIEZ DR
THERIZZ2NWT AV v hEAL DD LIRS TH D, Preclinical |2 L D aFlli 23R D TEHEE
725 LEZBIND, T/ AOERBMER, VA7 ZEEREARNCEETE LI ENARETH
MIBFEEICHE TH D, TODITIE, #3KD DES &3 # e o A7 AU o 72k U A 23 24 B
ThAIN, WML BT VBT LT A AEZRBEISEDL LV TZHALLETH
LEEBEZBND,
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1. ARIRIMEE RS

RN TR RS SN AEFEREA IR, AT ARA. 7 2 FiES. REMA. BBREK
Wit E%< b, LIen->T, ZOXIRMEETHAT2Em0 Heaz, EENTH
WB & ZOREDIMKDIREZT TRED S FEMET U CRIEIICIT RN TERT 5 AIReE
WD, LinL, Fex BEHFEME LT

R o 0 Catalyst ”
W 5 A (K H ~HEE ) I f % Jf
(0] (@] R

THIFEFREZ2 DI, FIC= AT LEES

EHETAESTFTHDH, M1, & R=H: Glycoloide Eng P|G:>fA
R=CH; :Lactide R*CH?’ +H: PLGA
Ul (PLA) oA Y 7Y =2 — ViR SR
. o)
(PGA) ZBKT D577 F K27V = 0. .0 )k
U FOBBREAS OIS L, PR [ T o0
)
e BIICHES SN D ERBRT 0 k«) 0
v —0 bFREE S R U, AEAI p-Dioxanone Trimethylene carbonate ¢-Caprolactone
(TMC) (CL)
ST 2 I RIFVEIE . T b EEE SR N
S SR PN N
Apmchnn, fsmsnricky B T a B FRFVBOEE L REGEHE

DIREE S RES R D, ZhbDE

) —OMBEDREICEY RUICR LX) REkx G20 Liidh T& 7z, Z20ENTY
1349 200 B & K& < VBUETIEOIERINMERES RO 2 5O THGEZHE L TV DIZHE b b,
ZO 9 EBEALLTHY . EANTOREEEN b+ THR,

£1 AV-a-b Fexr@psst ek Cuk@) & k)

Year Name of suture Trade name
1931 Polyvinyl alcohol HS-PVA braids
Dexon®
1968/70 PGA Dexon Plus®
Dexon II®
1974 PGA Medifits®
PGA Safil® Quick
PGA Safile
Rastoro™ Sutures
PLGA Polyglactin 910 (Vicryle®)
1981 PLGA Polysorb®
1981 PLGA Radik™ Sutures
PDS PDS II®
PDS MonoPlus®
1984 PGA Maxon®, monofilament
PGA-TMC Monosyn®, monofilament
1987 PLGA Polyglactin 910, Vicryle




Vicryl PLUS

1992 PGA-CL Polyglecapron 25, (Monocryl®)
1998 PGA Serafit®
. B Glycomer 631, Biosyn®,
1999 Poly (dioxinone)-TMC Lactomer 9-1, Polysorbe,
PLGA
2000 PGA-TMC (Monosyn®)

1990 41T U I SRk TR TEE OB FAICB O T | RN 2P LR
SINTWEZNOEDEDFOHF T, PGA DARFEMBAF v AR—/L R LTIz, RO
D, AR E LTWDLRINERT » FOMELE LTRY a b FrFUmaEl Szold
BN THY, TOEENOLBEICRDLT—HBATAHTHD,

LoNULe B, BRI Z T, ZelkPE, REPE, RWTRE . 72 EORMENER SN 566
h& L MAETLEMMHEREO 2D ORI T VTNV 7 4 — ANERENDE AT > b TlE, T OBEREF
PRIIRESERD, BIRTIZ, ATy FOREKEMICEAT 8K T2 L. BIANSEEE L
ROBUMERTA T4 ANIENITHEEE T, VES . BT BRIMERA T M T 204 RF
A L OEBEMNEIE SN TEIEIEEDELSOB D,

2. EARRINMEERERCET D HE
(1) JIS

WO M PR B RR I 3% 2 9~ 5 JIS Bk IE. I#kiE SR (surgical sutures catgut) (2895 JIS
T4102 DHThH 5, HEWIIHM 28 1 EF & L2 BINT A RS | FeBRAERIZ X0 WU %
2. 3, A M LHIE L7z, BR, CHL, DRLE, ZOHRMEWIGHEZIZET LK TH D, WIL
WM &, IBMENTIRIN S, A HEZRD ETOMHMTHY . Led-> T, KNICWE
DEFLTODRNTH D, oM, IR, 5oV mMS, FOHDL 2D MRS, wiEil
DR STV D,

(2) IS0
ISO TIFAEMWIMMER T > b ORBNBIES 5 L EBEZ bND b DREONFET D,

I1S010993-6 (Framework for identification and quantification of potential degradation
products) TiE, WILMEDPIERULIEIC 220 37, BRIRIR, ZHLBER, IR, ~—2A b, Pkl v
R EEWMANLTBEORFT S OFEICE L Tt s TWd, £, aETH L08R
FIBISTZ T TEATDTH L LD SREVOEN O Z BB LT, AR
DEYFOSTHRBRIE, &2 W0IE, AR T YA 73 1S010993-9 ISRt s T\ 5, F7-
[S010993-13 Tid, AENBUEEREL T CTORMENEREDOERER EICH L TERSIN TV D,
ISO/TS17137 TIZ— A2 MEIEMBHI B 2 Bl S iEf S T D, L LA s, Wino
BREICOAT Y MR E LI OTIEARLS, AT v MABE SN L AN Z H oI KB L



72T A MEZFT-ITRET AZLENH D, ISO TC150/SC2/WGT7 (Cardiovascular absorbable
implants) 3 X, TC194 (B W TRINFICET 2METNEAL TWD DT, MG H 2 IR
THVLERD D,

(3) FDA-CFR2
W PERES RICEA L Tl 2R LEE 9B L X2 Lb—3 9 UBNEET S,

#£2  WUNIMERES SR IZEST D FDA-Code of Federal Regulations

Absorbable Polydioxanone Surgical (PDS) Suture 21CFR§878.4840
Absorbable Poly(glycolide/L-lactide) Surgical Suture 21CFR§878.4493
Absorbable Gut Suture 21CFR§878.4830

(4) ASTM

ASTM F2902 (Standard Guide for Assessment of Absorbable Polymeric Implant) (233 C
I BRI L, T3, ZME, Ny =D TROPRE T AR RRED . £72. AFTM F1635 T
X, in vitro /3fEMET A MIZBAL T, & 512 ASTM F1983 TiX. in vivo EWFE EMERERIC
BT DR E A TV D2, BURTIIRINMEA T & MR E SN2 b D LTl > T,

3. EARRNMEESFOLHEENTORAIKRE

(1) RV-a-t KaxU@Ro—RIs i

B 1 2R ST AR M 5 5 -0 D IELHEAIR D R8O FEIT, B < M BEAIITDR
T&iz, fiivh. BARRCIIMAED S RECBERN IR WA STV D, RN TILIERE R
HMMAK S ER RO T D, DRICEEY 52 D8kx R BER %K 3R LT,

K3 DRI o B Fu Xk U EBONUKSGIICE 2 27K F CCR(3) & 0 8eZ)

PR ZE[A] CASHITN
e W JEhE
< E A - R | - SRR BEE - K - i
c TR e A R - ZALUEMEE - pH
* SEARBUIE s ae alL Ik 5 VARl
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Most Common Stent Models for Pre-Clinical Studies

Rabbit

Swine

Pros
* Relatively inexpensive
« Easyto house
* Endothelialization relatively
slower than swine (closer to human)
* Consistent vessel dimensions,
little irregular tears upon stenting
* Well characterized atherosclerosis
model
e Granulomas are rare
* Common model of hypersensitivity
Cons

* lliofemoral artery (not an end-organ)
not well suited for safety studies

* Small vessel diameters not
appropriate for larger (>3.5 mm)
diameter stents

Pros
* Amenable to coronary catheterization

more appropriate for safety studies

* Well characterized atherosclerosis
model, but expensive and need >9 mo

* Multiple stent sites available

« Suitable for larger stent diameters and
lengths

* Heart an endorgan therefore
easy to assess emboli and
myocardium at risk

Cons

* Relatively Expensive

« Difficult to house

* Excessive weight gain ( vessel size)

« Potential vessel tapering

* Endothelialization rapid (unlike human)
* Granulomatous reactions are common

1 72 EBRE XYY X EET L OF] A & R
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Scaffold Implantation Complete Resorption

Neointima
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Late Scaffold Discontinuity
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Scaffold Thrombosis Restenosis

Raber, L. et al. J Am Coll Cardiol. 2015; 66(17):1901-14.
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A ORI M AT BE S EE L2V BVS DA R T RSk 5, |3k r A DRI R
JEAEDA T v b ORENIIIM L OMBENHE LIEAET L Z ERERSh TS, &5
WCEELINIC BVS M52 2T H 2 L 72 B2 neointimal bridge & L CTHEL AN H D 2, =
NDRRINCHEIC 22D 5 200 2N E THRA S TB O, RO KLENES A BRETT



HWEDN D D,

® KBT #4175 %4
BVS DA KT w MELIZNL— U ZIRESE L7720 A b7 v b OREKT 4 7 e 23 &
W RN TR TIIAREIC BVS O ERZICAE 248 3.6 mm O/ — 2 A% £ 3.0 mm
Dr3— v Z HWT b RUERRHLET 5 Z & T, BVS DR 7 v b33 2 2 & 7 <Al
FICHTCBVS 2R SE5 Z ENHETHE D, L, 2R EOHBEZ T 54
I OA N7y RBEET 5 ENHER SN TWD, — o DHDA ~T v MEBAER
RINZ 72 2 DDNIRBTH 5,

LLE, A% BVS ZERMEHAT DICH 72 0 R+~ & E 2% 72,
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1) Ormiston JA, De Vroey F, Serruys PW, Webster MW, Bioresorbable Polymeric Vascular
Scaffolds: A Cautionary Tale. Circ Cardiovasc Interv. 2011 Oct 1;4(5):535-8.

2) Okamura T, Garg S, Gutiérrez-Chico JL, Shin ES, Onuma Y, Garcia-Garcia HM, Rapoza
RdJ, Sudhir K, Regar E, Serruys PW, In vivo evaluation of stent strut distribution patterns
in the bioabsorbable everolimus-eluting device: an OCT ad hoc analysis of the revision 1.0
and revision 1.1 stent design in the ABSORB clinical trial. Eurolntervention. 2010

Apr;5(8):932-8.






IV— 8 Biodegradable Vascular Scaffolding (BVS) Clinical Trials
JIER B R = S = e R TR A AL
=N Wl

=
REINRA » # — Xy 3 TBUEREAIEH A7 >~ (Drug-Eluting Stent, DES) & LT

Everolimus-Eluting Stent (EES) 723 b ERANICILA SN TWD R, AT M3y e LTk
FI D2 ERRY v —IZ KD RIERCELE DN RIIBNCIIME & R D /RN H 5, BERMER T
> M IA2SES neoatherosclerosis &\ 9 #7727 7 — 7 Ot ETh D, A7 > MR —EHIM
WK, TROLERYNP:L 0D VI BEN DR ST 731 A7) Biodegradable Vascular
Scaffolding (BVS) Th 5, BGRAVICIZEYOR Y ~ =208 200X, Pri/MRIED 2 AIFFH TR
LD, U/ ICEA RN RE L 25 e H Y . ML) 273D T2 LEZ 2615,
F 7z, BIfE. DES 1TV 4 ARE S, AT 2 FEIE 100 mm 2K 5 E VDTN S RMNT,
EWOBIZHM CHIOTHESLEICRDZLbH Y ZORHIAT » FBTHAL TOIUISA
Az @ BRI <. ORG LeD, LED X SIZBVS ~OIfFITEE L2, AL L
TMEVET Vo TH2MEITLONRAT U M THY | ZRBNHEKRT 2 Z LT ENIET 5 U A
7 HIEHATND Z LIl D, 20X D 7 BVS QPRI Z2F LSS KRR IR 08 CHEET 2 22
WD, RECTHEHT L2202 TEHORT TRVWRESLHREZ RHT bbb D, £2 T, EE
DIRFRD BN TOEEGIR TO BVS OLENED O A R1EE TORFBGRHZ BT 5.

2. BERABROBEMN LY FRA b

BIfE, BVS ORKRREIIX 1., 2107 X5 RFHETED LN TN D, MatFHIIZ 2L A
BPETH DM, BIEITA N2 b & LTOMEFRLLRAT > b MARIE, % &I XE(gZH THIREE
RHNEERHTH Y . TORFBREBUEDOEEIRE Ch D EES O & it L, LA T 5 Z
ENERARBROBM L 72> TWD BIED AT > MK RBRIT 1 REHGiTE H & L C Target Lesion
Failure (TLF). Major Adverse Cardiac Events (MACE), Target Vessel Failure (TVF) @
WTNPERHND ZENZWN, Kb EWVT Y RARA 2 N ThHDH MACE [LLMERLT, L%,
WE PR PO ML D & 2 BEROERA AL AT 2 (clinically-driven target lesion revascularization.
CD-TLR) ® 3 A~y b, TLF (20T &R MAE & HERA &35 0%, CD-TLR &
EF L. TVF i% CD-TLR O ITEEA M E 5 AT (clinically-driven target vessel
revascularization, CD-TVR) & 4%, DMEFENEZLTH L Z LTV ETHRWVA, MmF
NOEHR, T7b b ETMNONESCHIEIEEORE, mieofF i, BVS 027 & d 2 R
HHELTWD, ZHITEEDOEBZET A ZADORREIZE I L TANRKT, MENBEFIE



(intravascular ultrasound. IVUS). VH (virtual histology) -IVUS. YT #WiEi#E (optimal
coherence tomography, OCT). &K CT 72 L4k~ 7o B2 2 BRE L CRIFIIZBIZE L T
60

3. PI#ETM & EEIRFEEB ABSORB #BR

W2 FIM (First In Men) 28 ABSORB#RBRTH Y, =248 — kA, B X 5|2 B IXE&ZH
R L0 Bl, B2 I b CTWwWb, adk— b A X BVS %22 g3 2 BT 2006 412
30 BIDIK Y 2 7 BEITHiAT S, HMIRADYIEYHA~ZT > bR 12 mm H 5V T 18 mm D
BVS # B CTRIE L=V, BENT 6 » A 14, 2 FpE#REY (CAG). IVUS, VH-IVUS
72 8% fiidT L7ze MACE 1% 4 4EDIBBIT 3.4%, 6 A T 1 Bl Z Lt ZE 2 380E L7225, 6 72 H
D BAEETOA Ry MRLAT » FNMBIET 1 61 63RO 2o T2, DI D0 BER 28 it T
L7z L3z, BVS OZRMENLR TE D2 Y RERIRRBRFE R & oo, FoEBAEBIIRGER
% (quantitative coronary angiography. QCA) ® 6 » H % OFE CTIiXfE LM E£1E 0.44 mm
THY, TRNETHESN TV DEFOEBE AT >~ (BMS) @ 0.8 mm [Z_iE b 7eino7-
2, Xience A7 > T 0.11 mm & E_XNIXKTH 72, EORKITAIEmBENE EEZIZE
WL TIL8%HMD L TWDHZ Lick2EER LN, NWEIEREIZAR MENRVETY 7
L7cle®OTh oo, ZORKIZFHIC BVS O MGE 722 & T, A7 FOX 2B LT
ZEIWCEB YV aAZEIR L, 7 scaffold shrinkage” EFEIENTWD, ZO#FZETIE BVS O
WERZg DRI 72 122 < OER &2 VTV 5, i8Ik CT 1T E RSP ZEE 4 DES Tliie X
ST CIERRICRHG T & 72 20> 7228 BVS TIX QCA & Lhifis UIEFREEIC BN 2 2 & R S vz,
IVUS B HIEAT v AN T v MZ—BT 2@~ 2 —EEEIIREEEZ»D 6 » A (18.5%
t010.3%) . I HIZ6 7 A2 D 24 (10.3% to 7.7%) THA LI=Z &b, BVSIE6 » H L)
FHING 2 F CTHEICRNENTND Z ERHB L, Fo. e WPEHE RS- PR e A
XREEEDD 6 7 HTHAOT 2.6 7 H D 28 THIMM L Z 25,7 scaffold shrinkage”
R ORI & & BICUET D Z E RPN o T 29,

F7z, 2R —F BIEBVS OJRIROHMEZ AR LT BVS OfsEz M Es¥, % 2 o
BVS1.1 THiAT SNz TH D 9, 101 ADBHE % 5 4[], QCA, IVUS, OCT itz Hv T
B L. BVS OWEMEEERZ BT 2 A9 o222 T 2B ch 5., CAG TD 6 2 A
DOEKMEL (late lumen loss., LL) (£ 0.19 mm £ Trl EL, 24, 58 TORREIINLDFEAEFE
WZ2BBIT <, TNETHRE SN TS Xience A7 > FERIFETH -z, £72IVUSX° OCT T
D 6 N H %D BVS NEEEEDFITZNEIN 2.9%, 1.9% L5 1 R THEE 72> 727 scaffold
shrinkage” H#E L., IVUS TO 1 FERFOFAENFEIEEmE R S ofEEIXX 3 1rT Lo, =
NETOD Xience A7 > iR & L L TREDZRNWH D TH 7267, F7-adk— kB oD 101



Bl A X M iE MACE 10 ], TVF 13 ffl, non-Q /[LofitiZE 3 #i, fFifA7HE 3 #1T, O
MEFETIT L HIHLRORN-728, ZIUXBVS ZITORETHY . DES i TErn2 &I
MER®H D, £ T, ZHIETHE SN Xience VRBRAESL = he— & LT, FERET
L TP RA T 5 L SR THBER O A R MIZEITFE O T, BVS O M) 7145 i
ThdIZ ehmaniz, £7-. BVS DIERIZ2FEL 5EDOHTEZ > TWND Z & biERI NI,
U LD RIS ABSORBA, Bz &5 &, 1) BVS OZAMENEIN G & Tl

2 &L 2) BMURAICHE TR OIEFESS VRN L 3) BVS BSEEINRNNHIER D 2
LR EBH BN o T,

BEBEREP LEMHHR TEME STV 207 ABSORB EXTEND 5 9Ch %, BVS 0%4
PEARREET 2 BT 450 ADEE % 2 (FMBHF L 7-Rim 2 AR CTH 5, WhwdH A7 » Ml
BIEIX 1.1%, MACE 3 6.7%(238 72, 3 4% TIBHF T & 72 250 A CTITLIEAE 0.8%. /L%
4.0%, TLR 6.0%. MACE 9.3%. TVF 10.1%, TLF 8.9%., A7 » MIfIEIZ 1.2% Th-o7-, =
DR PEOIMEO PO BN 2 HEES 5 HAY T, BIED DES OEHERE TH % Xience A7
k% =2 b m—/ 1|2 Propensity Score Matching &\ 9 #EtFFEZE HW T P14 % g L 7z 10,11,
Z ® ABSORB EXTEND 250 §#"# @ 174 f§l & Xience, Spirit I-IIT 38k D 4835 862 il 290
7% Propensity Score Matching OxfG: & 720 | WO PH L g L7z, fFRIER 1IATHY A
7 v hARSEZ 5 MACE, MI, ID-TLR A7 a3 @i 2 M 3 £ CEITR O, TVF ITfA

IBVSBETERERTH o7z, ZORRIFBRAMESMI TH D LW D RERMFUTH 525,
Propensity Score Matching Ty &K % —# SH72 9 2 CBVS ® DES (Zxf 3 5L EZ R L
THY. BVS 2 Xience A7 > b ERIFEOTHRTH D Z & &2on LIZERIRAVEFRITRD TR,

4. FIHAEIE X KA ABSORB #®

WA B 7] X R FER 1L BVS vs DES @ head to head B CTH 0 . T DEXIZIH > TH
W& 7-D73 ABSORBIL i ¢ 5, Z Ok Tlx BVS 335 A, Xience (EES) 166 AlZ 2:1
TEEZRLL, 6 AL 1-5 B IND TETH D, BEIC 1 ERFOBHNE RS HE L TW
Do Z2IRTTXTOANY b GEL, OFHFEZE, X TOFMATHREMEK, 27 b LRSE)
XHREH] CEZRBO R o To, Z O THER T IROIED HBUHE T EES 25.6% (24 L
BVS 16.4% & AEIEN -T2 L TH D, 7272 ZDOBEFIZOVWTIIAHTH 5,

ZORBAERE 01T, BUEW < OO RBUBEGKBR A ETH CTh 5, —21LX ABSORBIII T
2000 ANz %512 BVS:EES % 2:1 THI Y £4F, Bl 5 42T TLF % 1 RaHiEHE & L7z BVS
DIELEREFEAT 5B TH 5, ABSORB IV (X 5000 A% X542 BVS & EES I2H10 115, 1
FELUANOIRLE & 5 4 TO TLF 277 2, BEICEIN TIE BVS TR A SNTZT A A TH Y |
FER COBEMIE S HE SN TWND, 1189 AN BERI L, EEIR S 2 6, EHIRZBRE B



RN 6 r HETORENRME SN TND, 72N 72 50% 30 HUWNO MARIEN % < R4
LTW5Z2&Thd (M4), BVSIZH L7eRAEBIREZBRDIHDLWITFHE EOEEEZRDL L. A
T MIBIED Y X7 1385 Z EICEE LRITULR G200 MARFED U X 7132 < OIERFIE
ZREH BT TS Z L THREICZR > T D &FE2 b5,

5. ERIRHFFE DOReTE

ZIVE CORKRBREE R 513 BVS OLIME A X AT o Mg lEE 2 /U DES & [F)
FTHDHILPMWLNIR>TND, SHICKSITRTLILBMS 22 br—L L LTHIL
A DES, % 2 t#{t DES, &= 512 BVS ZME5E DN 5 neoatherosclrosis £ T3 5
EHLBREEV, AT 2 M XD MEEFEECAMEO MAREIL 4 BECER IS <, RIERE N
fubéRefEE 1356 2 A DES T L. BVS THE(hI TRV Lbnd, HEE TS TmE
UET Y 7 L METIRKIG T, A7 > M ET 1L DES OAEIZB b & iE oytEM ) £
TV ZFR ISRV L, MERREME A TR, —F5 BVS TIHME Y E7 Y > 7 IXRH T
HMCEEE L, MAE LRSS bHERF S 415, Neoatherosclrosis (35 2 /X DES TRI#E & 725 2
EbHDN, BVS TR I DORIZOWTEMBHOT =2 B3 200 RN L D E 5 215720,
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E1 Overview of ABSORB studies

[ | 206 -—— 2009 2010 2011 012 2013 2014 2015

Lancit 2008 & 2009, Eurointervention 2010

Cire 2010
Circ Interv 2012

JACC2012

EXTEND (n=1000)
N=2

Grand total in
trials in 2015:
16971 pts

Physology (n=40)

EU RCT (8=500)

Jagam RCT (n=300)

CE marked!

‘ Commercially available

B Follow-up B Enrolled ¥ To be Enrolled
* Timelines based on patientfollow-up dates, not data availability

Presented by PW Serruys at TCT2012, accessed at www.tctmd.com

B2 Absorb: A Revolutionary Therapy
Building Evidence

Expanding
Experience

. ABSORB EXTEND
« ABSORB FIRST
« ABSORB UK

iE1#%:52H7; Scaffolding, Neointima, Thrombus, Endothelization,
Safety; MI, Stent thrombosis, CV death, Revascularization
Non-Inferiority versus Everolimus-Eluting Stent



B3 BVS 1.1 scaffold: persistence pays off

SPIRIT-First ABSORB ABSORB

Xience V Stent BVS 1.0 BVS 1.1
Late Loss = 0.10mm Late Loss = 0.44mm Late Loss = 0.19mm
A Vessel Area = +1.2% A Vessel Area = -0.4% AVessel Area = +2.4%
AStentArea = -0.3% AStentArea = -11.7% ||AStentArea = -2.9%
A Lumen Area = -7.2% A Lumen Area = -16.6% A Lumen Area = -4.0%
NIH Area (mm?) = 0.50 NIH Area (mm?) = 0.30 NIH Area (mm?) = 0.07
% VO = 8.0% % VO = 5.5% % VO = 1.0%

Ormiston JA et al. Lancet 2008:371:899  Serruys PW et al. Circulation 2010;122:2301

B4 Scaffold Thrombosis® 38 E

- Acute/subacute scaffold thrombosis -
— Late scaffold thrombasis 3
51 — Cumulative events o
s
5
15 i
L;D
3
105
<
05

— "+ (
. 0 10 20 30 40 50 & 70 80 S0 100 110 120 130 140 150 160 170 180
Days
+  There were 20 cases of angiographically confirmed ST and three of probable ST,
*  70% occurred in the first month after PO, at a3 median of § days, suggesting the need for scrupulous lesion selection and PCI
techniques when using BVS
Intravascular imaging was performed in anly 9 of 23 patients wha experienced ST
*  20af 23 patients were on DAPT at the time of ST

+  STrates were numerically higher when more experience was accumulated and more complex patients were treated



F1

Propensity Score Matched Clinical Outcome 3-years

Absorb

EXTEND, 174 Pts

XIENCE V
SP123, 290 Pts

NON-HIERARCHICAL

COMPONENTS
Cardiac Death % 0.6
Myocardial Infarction % 4.0
Ischemia Driven TLR % 4.6
MACE % 7.5
TVF % 8.0
TLF % 6.9
Scaffold Thrombosis (%) 0.6

MACE is the composite of cardiac death, Ml and ID-TLR
TVF is the composite of cardiac death, MI and ID-TVR
TLF is the composite of cardiac death, TV-MI and ID-TLR

14
3.8
5.9
10.0
14.1
9.7
0.7

0.65
0.90
0.56
0.36
0.05
0.31
1.00

#F+2 Absorb i{E&&Xience SERDA A MLEEE

Cumulative incidence in percentage :?pt 1’_:::":; "fm
Composite of cardiac death, target vessel MI

and clinically indicated target lesion 4.8 % 3.0 % 0.35

revascularization (TLF, DoCE)

Cardiac death 0 % 0 % 1.00

Target vessel MI 4.2 % 1.2% 0.07

Clinically indicated TLR 1.2 % 1.8 % 0.69

All TLR 1.2 % 1.8 % 0.69

All death 0 % 0.6 % 0.33

All MI 4.5 % 1.2 % 0.06

All revascularization 3.6 % 7.3 % 0.08




%3 BMS &5 11H{LDES, F 21 {XDESE BVSD LL X

Preclinical Parameters BMS First Second Bioresorbable
Generation Generation Scaffold
DES DES
Mechanical injury severity | standard | standard | standard | notworse
Acute thrombus minimal | minimal minimal not worse
Inflammation minimal better** not worse
Acute recoil none none none not worse
Neointimal hyperplasia standard | better* better** not worse
Endothelialization standard better** better*
Healing pattern standard better** better**
Vessel remodeling none none none present
Vasoreactivity impaired | impaired | impaired better™
Calcification none present present not worse
Neoatherosclerosis standard present unknown
*vs.BMS  **vs. permanent polymer DES
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ISO 10993-6:2007 Biological evaluation of medical devices -- Part 6: Tests for local
effects after implantation

ISO 10993-9:2009 Biological evaluation of medical devices -- Part 9: Framework for
identification and quantification of potential degradation products

ISO 10993-13:2010 Biological evaluation of medical devices -- Part 13: Identification
and quantification of degradation products from polymeric medical devices

ISO 13781:1997 Poly(L-lactide) resins and fabricated forms for surgical implants -- In
vitro degradation testing

ISO 15814:1999 Implants for surgery -- Copolymers and blends based on polylactide --
In vitro degradation testing

IS0 22794:2007 Dentistry -- Implantable materials for bone filling and augmentation in
oral and maxillofacial surgery -- Contents of a technical file

ISO 22803:2004 Dentistry -- Membrane materials for guided tissue regeneration in oral
and maxillofacial surgery -- Contents of a technical file

ISO 25539-3:2011 Cardiovascular implants -- Endovascular devices -- Part 3: Vena cava
filters

ISO/TS 17137:2014 Cardiovascular implants and extracorporeal systems
Cardiovascular absorbable implants

ISO/TR 37137:2014 Cardiovascular biological evaluation of medical devices -- Guidance

for absorbable implants

JIS T4101 [E#H B A R
JIS T4102 GHRkES %



ASTM (standard)

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

ASTM F603-12 Standard Specification for High-Purity Dense Aluminum Oxide for
Medical Application

ASTM F619-14 Standard Practice for Extraction of Medical Plastics

ASTM F748-06(2010) Standard Practice for Selecting Generic Biological Test Methods
for Materials and Devices

ASTM F1634-95(2008) Standard Practice for In-Vitro Environmental Conditioning of
Polymer Matrix Composite Materials and Implant Devices

ASTM F1635-11 Standard Test Method for in vitro Degradation Testing of
Hydrolytically Degradable Polymer Resins and Fabricated Forms for Surgical Implants
ASTM F1983-99(2008) Standard Practice for Assessment of Compatibility of
Absorbable/Resorbable Biomaterials for Implant Applications

ASTM F2150-13 Standard Guide for Characterization and Testing of Biomaterial
Scaffolds Used in Tissue-Engineered Medical Products

ASTM F2212-11 Standard Guide for Characterization of Type I Collagen as Starting
Material for Surgical Implants and Substrates for Tissue Engineered Medical Products
(TEMPs)

ASTM F2450-10 Standard Guide for Assessing Microstructure of Polymeric Scaffolds
for Use in Tissue-Engineered Medical Products

ASTM F2451-05(2010) Standard Guide for in vivo Assessment of Implantable Devices
Intended to Repair or Regenerate Articular Cartilage

ASTM F2502-11 Standard Specification and Test Methods for Absorbable Plates and
Screws for Internal Fixation Implants

ASTM F2721-09 Standard Guide for Pre-clinical in vivo Evaluation in Critical Size
Segmental Bone Defects

ASTM F2739-08 Standard Guide for Quantitating Cell Viability Within Biomaterial
Scaffolds

ASTM F2789-10 Standard Guide for Mechanical and Functional Characterization of
Nucleus Devices

ASTM F2883-11 Standard Guide for Characterization of Ceramic and Mineral Based
Scaffolds used for Tissue-Engineered Medical Products (TEMPs) and as Device for
Surgical Implant Applications

ASTM F2884-12 Standard Guide for Pre-clinical in vivo Evaluation of Spinal Fusion
ASTM F2902-12 Standard Guide for Assessment of Absorbable Polymeric Implants
ASTM F2942-13 Standard Guide for in vitro Axial, Bending, and Torsional Durability
Testing of Vascular Stents

ASTM F3036-13 Standard Guide for Testing Absorbable Stents



20. ASTM F3089-14 Standard Guide for Characterization and Standardization of

Polymerizable Collagen-Based Products and Associated Collagen-Cell Interactions

ASTM (Work item)
1. WK41613 Revision of F2902 - 12 Standard Guide for Assessment of Absorbable

Polymeric Implants
2. WK43150 Revision of F1983 - 99(2008) Standard Practice for Assessment of
Compatibility of Absorbable/Resorbable Biomaterials for Implant Applications
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