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# # 5574112730 : MAJOR MEDICINE
KEYWORDS: BIOABSORABLE STENT / MAGNESIUM ALLOY STENT / BIODEGRADE / PORCINE CORONARY ARTERY /
DRUG ELUTING STENT / OPTICAL COHERENCE TOMOGRAPHY / STENT THROMBOSIS

KHUANSIRI NARAJEENRON: STUDY OF FEASIBILITY AND SAFETY OF A SINGLE AND DUAL DRUG
ELUTING BIOABSORBABLE MAGNESIUM ALLOY STENT COMPARE WITH COBALT CHROMIUM
SIROLIMUS ELUTING STENT IN PORCINE CORONARY ARTERIES. ADVISOR: ASSOC. PROF. M.D.SUPHOT
SRIMAHACHOTA,ASST. PROF. D.V.M.PHINGPHOL CHAROONRUT, M.DJIRANUT CHOLTEESUPACHAI,
114 pp.

Background : This experimental nonrandomized prospective self-control study in the animal
model was designed to assess the feasibility and safety of single(paclitaxel) and dual drug eluting (paclitaxel
and sirolimus) bioabsorbable magnesium alloy stents compared with a single drug eluting(sirolimus), non-

bioabsorbable, cobalt chromium stent in porcine coronary arteries.

Method : Ten healthy pigs were divided into two groups. Both groups underwent stent
implantation in coronary arteries. One group had a single drug eluting (paclitaxel) bioabsorbable, magnesium
alloy stent (Propulxar ) compared with a single drug eluting(sirolimus), non-bicabsorbable, cobalt chromium
stent (ProNOVA XR) and the other group had dual drug eluting (paclitaxel plus sirolimus) bioabsorbable,
magnesium alloy stent (Propulxar II) compared with ProNOVA XR stent. Aspirin 300 mg/day and clopidogrel 75
mg/day were administered after stenting.The groups were then followed up at 1, 2 and 3 months by coronary
angiogram and optical coherence tomography(OCT). Histopathological evaluation was also done after the

animals were euthanized by a lethal dose of KCL under general anesthesia at 1,2 or 3 months.

Results : All stents were excellent in overall performance (deliverability, vessel-preserved
curvature, inflation and deflation technique). Angiographic success without procedure-related complications
within 24 hours was noted in all cases. Endothelialization of all stents were nearly complete at 1 month and
complete endothelialization was found at 2 months. No stent thrombosis was found. Additionally, partial
degradation (less than 50%) was obviously found after 3 months. Propulxar Il stents were safer and more
efficacious when compared to Propulxar | stents in terms of myocardial infarction (0% vs 20%), inflammation
score of vessels, injury score of vessels and percent stenosis of vessels (36% vs 59%) and comparable with
single drug eluting (sirolimus), non-bioabsorbable, cobalt chromium stents (ProNOVA XR) in terms of

myocardial infarction (0% vs 0%) and percent stenosis of vessels (36% vs 39%).

Conclusion: In healthy porcine coronary arteries, the feasibility, efficacy and safety of dual drug
eluting(paclitaxel and sirolimus) bioabsorbable, magnesium alloy stents (Propulxar 1) seem to be better than
single drug eluting (paclitaxel) bioabsorbable, magnesium alloy stents (Propulxar 1) and comparable to single
drug eluting (sirolimus), non-bioabsorbable, cobalt chromiumstents(ProNOVA XR).

Department:  Medicine Student's Signature
Field of Study: Medicine Advisor's Sienature .
Academic Year: 2013 Co-Advisor's Signature .

Co-Advisor's Signature
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3. wyliaunsaueuinuazawdunnsg naanisininaniadunaiuu e dalug
Y A A oA A Y @ oAl A o 4 o g w A A o & v oA L
THwilauay AaLeAULANATlE ALY Teanann IHuaaRnizesniaLdanaan e el
Asiuuannanisuiilanadtlesiulne tna i antibioticprophylaxis (Cephalexin) Laz#i1nng

offsheathuaziSuuazéne lvuazane lufiaasin lvunlAdaulusnnainisouna

sheathld aZ911n"7 off sheath WAINATNHLABALTILIANLIU15-20 W 1iFRLIN9FA0ff sheath
fnglangiosealdaiilis Vascular closure deviceliiiunuasinimnnisiadauasuyeaanuns]

TanarNuaRnauNtuAulAFNN LN audaanoffsheath waznantullasinatias4-6
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7 T319LAN

dl va o 1=l Y o o 1 =< v a a
4, LummnQq@ﬂiuuﬂimmﬁmmumwm@ﬂmmmn@u @QVLG’WL?EIML%E},I

\Fengnyuarddszaunisaidnundanauisadion TAun a.u.aw Nena ageyinid anansd

Qo

e3¢

o 6

ARTUNNG ANNALZARTUNNIAIRANT NUINENALNIAA NIAITIITANERTAATNBAZNNT

= o

ANDNTUAT AT 211981 UN AR 'ﬁ@ﬁﬂﬂ'ﬁﬂ(intervention cardiologist) TaLALIN
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A19NAAUNTYIUN15398(Operational Definition)

1.

10.

11.

12.

13.

14.

15.

16.

Optical Coherence Tomography (OCT)AawAsasiai lit1aninnielu
naandan ine buasdunea(infrared)
. A dI o o a dl ] o/ %

Drug eluting stent (DES)A8aAa2ATINANAAATHAT IaMNsnaaafa b uas

A dl v o A a 09/
\AaaLLNelas T unaaAlRaARLEN
Bioabsorbable vascular stentAaa9aanTsiIanIanaianaunsnaafa i
DegradabilityAaAanudnu3n lun1saanssa
Propulxar | A8 metallic bioabsorbable stent ﬁﬁﬁ@’miﬂuzl\/lagnesium WAL

cobalt chromiumyfulasasnastentin@aaufaeienPaclitaxel (1156)

o

Propulxar lIA® metallicbioabsorbable stent ﬁmﬁ'ﬁl’miﬂﬁ:l\/lagnesium NANAL
cobalt chromiumyiniiluinsasnastentinaaufneienPaclitaxel plus sirolimus (2 %)
ProNOVA XR @@ Cobalt Chromium Sirolimus Eluting Stent

. A eslgy o o a =
Angio-sealma gilnsainlidmivilngsesunarasianniaan (vascular closure
device)

LA > as A 9 o 1 oA o a & o &
antibiotic prophylamsmfamﬂfmqﬂgmuzLW@ﬂmmﬂ@umzuma‘mmLm@mmu

e A dl 1 [ % = dl
Late stent malapposition ANz RYAas uuuAUNTaduluranARefT
a da/ o 1 all ] A ag/l a o o
narulunianas Inalutdasininldanainluraanid antiuanatANNTLBLALIN
% A [ 1 a
muiummm@m@@mﬂu@mm
oA dl [% A o = a 09/
Coronary artery restenosisAaN1ENLEUARALAITA lAaNNT AL
a Ay oA o = '
Coronary artery aneurysmaan13sn@uiaaniasialainisluanas
Stent fractureAa N1azilATedas19IAAIARNNITUANIN
FeasibilityAa manndnisanaztinly 1 fvisedluld &
. . . A v & o

Myocardial infarctionABN1ENANLHeL lang

2
6 o o/

EndothelializationAanisniisasniiadulugauasnaaniaannilnagy



o A v
nilanaanaanls
17. Stent thrombosis wNaUFTN13INAsE MMNA Academic Research Consortium (ARC)
1815115001l 20075931[2]
1.9nAaduluuueY (definite) LﬁﬂmifmwuwNwm%%mmdﬁﬁmvﬂgmmm stent thrombosis
= a A o A . o o
viseanNnIIandialalaruaaAlaeAny stent thrombosis Uszneuduinangiuaesnng

nanutiiainlaasaannie1u4s dalug

2. 1dazifluli/lf (Probable) Wadins@edininglinsuanmanisuasainlastent 1

1 2 1
=

neTu304u visenwuindnutevinlamalu Buuigniasesduaeni ldananntiv

3. anafluli/lf (Possible) Waln1side@inlnalainsuanmaniandsannldstent lilunu

NINNI1309U

{
a

TheluLitls2Lnm stent thrombosis ANszeziaaTiBuRARse LT

1. acute stent thrombosis (ARTANelu24talsnemdsldanaan

2. subacute stent thrombosis ATUsEnd1924 FalisllBe305u nevdsldanann
3. late stent thrombosis IFATUIEMI19309% 1Wfa1 T nnevdsldanann

4. very late stent thrombosis Antunemdaldanaan uusanndnt 7

Uszleviifinnni19zldsuainnisdse (Expected Benefit and Application)

<

1. 1aLflun13An I FetaA’ N ALALANHINITAANL A1 UARIA TN ADAN ARDY
1 U d’jugj d”dl [~ = o 1 dgj = =S % '8 dl
neunihiisilivedlunisdnwniinsesiuguvisenisdnsmeasludniinegaiu
Wl lun131%901 annilaassde Aaua N1 lun12888fa99Una90
dsz@ndnmaasanann sanlifennsdAnmanendaninuaznisilasunlasrasiaen

" o LA ° ) = ao o
L@’I’JWMQEL@MHﬂﬂuV]Q?Juqiﬂ@jﬂq?ﬂﬂﬂqqr‘ﬂﬂ"ﬂumﬂﬂﬂﬂiu‘ﬂuqﬂm
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2. wiAnssuuazasAnyg ndaalluananlugauaidsauisnanlanianiaiin
nazunsndanann DES euliun late stent thrombosis, Late stent malapposition,
Coronary restenosis, Coronary aneurysm, Stent fracture@snnliigjtloslsmrinlanas

a . = Aa Ao = = o a &
“aaALaaA(coronary artery dISGaSG)NV’]‘Mﬂqwmqm'ﬂﬂLL@:Nﬂqﬁ‘!ﬂuH’nimN’]ﬂﬂ\‘imu

3. ANNTOANNLHa UG T 76197 ZALUNRNTNR LK



UNA 2

NUNIUITTUNTTUNNEIVBY (Review of related literatures)

Aa o = a K o 1 Y @
ATmuINBsTasNIIauaaniaanan luananaraq LAY 4 ga Tae Tu
= . v o ! = P
2Ausn U A.¢. 1977 Andreas Gruntzig lfivinnnsansaansvasniaanfiasuaag
(intervention of balloon angioplasty)iiainmaulinasniaanuasiolagasuilupuusnues
Tanusinuniafan1viduaangasulud Nsaalsaimn (restenosis) FanulHgaN930-40%
LauLIN[7, 8]AsgUNTawmRITadINNAINNINEWAaAUARY (constrictiveremodelling)

wazinNAUAA (elastic recoil) $NTUE neointimal hyperplasia healing response[9, 10]

Reported r rates, with the aphic i s) the of i tudied, and the
time interval between PTCA and follow-up angiography
Interval
FU angiog- PTCA-FU %o re-

Study Year Patients raphy (%) {months) Restenosis criterion stenosis
M. Nobuyoshi®® 1987 - 137 100 MNext day =50% loss of gain 5.1

1 =50% loss of gain 12.0

3 =50% loss of gain 36.4
M. Kaltenbach'® 1985 356 94 5.6 Ds <20% below pre- 12

PTCA Ds
T. Corcos*! 1985 92 100 8.2 =70% Ds at FU 18.5
J. Meyer®? 1983 FO 90 6 =>85% area stenosis®™ 20
R. Uebis™ 1986 100 B9 5.9 =350% loss of gain 24.8
P. de Feyter® 1985 568 B2 2.3 =<50% to =>50% Ds at FU 28
P.P. Leimgruber® 1986 1758 57 7 =>50% Ds at FU 30.3
M.A. Thomton®* 1984 248 T2 6—9 =50% loss of gain 31
M.E. Bertrand® 1986 3198 Not reported 7 =50% loss of gain 32
D.R. Holmes'" 1984 665 B84 6.2 =30% Ds increase or =50% 33.6
loss of gain

S. Levine 1985 100 92 6 =50% loss of gain 40
E. Fleck? 1984 51 100 6 =1 mm?® stenosis area 42
A R. Zaidi*® 1985 184 100 Not reported Not reported 48

The percent restenosis varies considerably. Likewise, the definition(s) used, rate and timing of repeat catheterization, and
method of assessment of the arteriograms are far from uniform, making a critical comparison extremely difficult. The authors
cited were selected primarily for the purpose of pointing out the vanability in rates and definitions, rather than in an attempt to
cover all literature on restenosis to date.

Ds = diameter stenosis; FU = follow-up.

“Percent stenosis of cross-sectional area.

BPatients with unstable angina.

M19197 2.1 wansiledidusinisiian oz naaalde ARLEINNANAIAINNIINNLBAGUBLNE

A
NADALARA

Tuganasailugpaas BMS (bare metalstent)as liufiiloyuininznasniaengasiis
RULUNAUIINUABALRDARNNNLNAININILBAGUINNTLNLNADAIADA (Sealing the
dissection flap) wazuhtlyu N1azuaandanrAfaLazAUsa (constrictive remodeling)n

naenaenassiLazasnesia liuinndnballoon angioplasty Weaasnamen Tnel
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n13AN®A landmark study Af BENESTENT [11]uaz STRESS trials[12]WLN15ALAUG 1184
NAAABALEULAN vessel restenosis>50% of diameter 1 7 aun1evasanld bare
metal stent ielfieuiu balloon angioplasty aAa327N0 32 % WA 22% WATWL N19% AN

L?mmqmﬁﬂustent(in—stent restenosis) LN

gafianailugares metallic DES ivawkiloywn in-stent restenosis lfinnsmaagaiin
sirolimus (rapamycin) %\‘lﬂﬂﬂqwaﬁr inhibits the proliferation (cell-cycle arrest in the late G1-
phase) of lymphocytes and smooth-muscle CellsﬁﬂgﬂﬁZU 3] yFeuieuny standard
coronary stent WL91 sirolimus-eluting stent @1:1901la9ri4 neointimal proliferation Laz

n1ag restenosis 1fi(AgLNn3)

NP2, 1UAAINT9RBNTNBRNENSIrolimus UAE Paclitaxel
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—— Sirolimus stent, after implantation
—— Sirolimus stent, at 6 mo
—— Standard stent, after implantation
—— Standard stent, at 6 mo

I A

50+

25+

Cumulative Frequency (%)

0 T T
0 25 50 75 100

Stenosis (% of luminal diameter)

Figure 1. Cumulative Frequency of Stenosis Immediately after Stenting and at Six Months in Patients
Who Received Sirolimus-Eluting Stents and in Those Who Received Standard Stents.

The broken lines indicate the percentage of lesions with restenosis (above the line, 22.9 percent) and
without restenosis (below the line, 77.1 percent) according to the study definition.

LLNuQﬁﬁ 2. 1L8A9AIUAINITAVBIEISirolimus NEIUTaAANISIAArestenosis

UANANNTEIE1NIT0an MACE (major adverse cardiac event) adlfiann 28.8%
a A a ~ -5 A | & ' .
Wan5.8% Wannmnnll 11 adreliladnAtunieans [14] agnelsimunwudn drug eluting
o ' 1 a o a
stent flaN1loyun late WA very late stent thrombosis fgl IPArNaAIINITAANINE late
stent thrombosis 1.3% fell wazazdzauintuailu 2.5-3.2% 13-4 1l neldaunsn

[Vl a & A ' RS o : '@ o = o
paan tidnaziinduielug uwlidnfilaaasiullseniu antipletietag innadgLn4[6]uazes

wudnlumrld denovo multivessel disease #nnunxn1d sirolimus eluting stentaz@1H190

2 1
X

Wilate stent thrombosis M ANTNENTIN 1.5% 71 30 74, 3.1% N 11, 4.4% 121, 6.4% %
37 uav9.4% N 51 ﬁuﬂﬂﬂ@lmiﬁm MACE (major adverse cardiac event)i”@lGﬁ\?S?E%

nevasldstent 1w 51 [15]

nalni@adniaanDES linlfinn v uaeiidnuluiuidan (ocal
endothelium-dependent vasomotor response) Rnlsnalil(endothelial dysfunction)
[5].uazansANLANN NI AenT A DESAE] delayed healing uag
endothelialization l#siaeindn BMS[16] yanaNtiEesAeAaniazunandeuiiinan ns

Fudszmiuen fnwniaaen 2 18a (dual antiplatelet)flunatuu Wetlesiuldliinanioe
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. al %
stent restenosis aNAIE[17]

Log-rank pvalue 0-07 2

—FPES

Curmud athv e probability of gent thrombosis | %)

o T T T T T T
o 180 365 540 730 D00 11ED
Diays after stent implantation

L] | T I
Days afver PCI @ 30 Io5 730 1095
Incidanca, SES (%) 1-D 11 1-3 1.9 25
Cumulative events {(n) 6 41 47 &0 &9
Patients at risk (n) 3535 3I08 ZEFL p i ) O3
Incidi=mica, PES (%) 12 13 20 27 32
Cumulative avernts (n) 43 49 (5] 81 a3
Patients at risk (n) e 3493 2667 1131 &8

Figure &: Kaplan M eier survival curves showing comulative incidence of stent thrombosis stratified by type
drug-eluting stent

ada a A a . A a X
wHUniN 2. 20 uruglivduiiuaasdiiunisiia stent thrombosis MANEXINTLATL

4 o X
ANALIANTUNAYUNIIY sirolimus eluting stent (SES) wag Paclitaxel eluting stent (PES)

TarLe 3: Predictors of stent thrombosis.

Patient characteristics Lesion characteristics Procedural characteristics

Diabetes mellitus Long segment of disease Stent underexpansion

Chronic kidney disease Small diameter vessel Stent malapposition

Acute presentation Saphenous venous graft Edge dissection

Current smoker Chronic total occlusion Strut fracture

Reduced left ventricular function Bifurcation lesion Multiple stent implantation and stent overlap
Cancer Geographic miss and residual stenosis

DAPT non-responsiveness Reduced TIMI flow alter procedure

Premature cessation of DAPT
Advanced age

Thrombocythemia
Hypersensitivity to polymer or drug

DAPT: dual antiplatelet therapy; TIMI: thrombolysis in myocardial infarction.

A15199 2.2uapetIRAdeNanNagaNanani1snANI9Tstent thrombosis

! 2 1
g4 1lugAaas bioabsorbable stentqnilsyasAanaintiatiiNean stent

thrombosis uazuaniaen1siastlantaenagnialunaeniaantaianiliiia
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nazunsnfeumnsn lEunuaacaiin (stent fracture) MaaARBARNALALTGN (coronary
) 2 a Aa A o . 2 !
restenosis) VARALADALANNANLAAAYARMY (stent thrombosis) naanlannlilneg (coronary
dl o © % 1 [ % o A g
aneurysm) 2Aa%ALAABRAINN L ldwuuiuLisvaentaen (late stent malapposition) ol
NNIANHILINTNLINTENINNI9AANE A8 polymer IRATLAUNIFENLALAUNN RN 79117
o o ¥ = A o 1 v a v o 1 1
FaTadNIIAWADA UATIARAAANGARL FANTLANNNIAAAY polymer ENFIaENALTY
. . = Ao . o & o
PLLA(poly-levo-lactic acid). IneinnsAnuusniinbioabsorbable 11l lunywvinlagmna

fytluTamai and coworkers tagitin PLLA stent 1nldwudneiafitfoymidinuaoiumunandlasg
. _ P . “ny
F9UAALALALIower radial strength ToyMNaUNWLAANIIN stentlignunnaene sy
o 1 A %4 % % ¥ 1 o Y @ o 1 o

NUNAIRINNITINIENENAAARDAAELBAJU FastEANTauden udunse st
% A 1 d’j g . . dl
LALARA mz‘;malmjm::u&oabsorbable polymer stent (everolimus-eluting ) 1aBVS

- - A\ o da A o
(N"9AN® ABSORB Cohort A, B [18]) BaNaniaausenABBOTT waziilunidunaensuwas

o Y o o/ dl 1 a b 4 . . 1 !
Qﬂumﬂﬂﬂﬂuﬂ@'ﬁuu BAIRINNURNClinical kaY imaging outcome l3ifin9aNnDES
(Xience V)[10]uazeaa1n1sndegrade ldlan2tlusganudiadamastrut thickness Aganunig
156 micron WAz Crossing Profile @eialun1.4 mm nldidas1dnalunassaniéuiann
\ oA & o . PRy ~ o o
feuRazaNeUAaIALLaAReR i LAzaccess lesion ARUNINBAZE AN UG 1Henn
Tnenanizsaalsanaiiuluinizatuaunin(calcified lesion) wageadiifoyulunisinlilldiy
saelspnAauiinedunseuazdufaugaituBifurcation lesion %98 Left main lesion

wanaINHNNUAaANSaR1a T strut thickness NYUIAIAZNHARANIANSAIINIALTIUA

2 \ . P LAy
UARALRDANINNANStrut thickness NUNNNANANAE[19]

Magnesium Alloy Fuiilulangnaiunsnaanslfioglusnsnianysed danudanilu
A . @ ' o o i C3 @ i
20890 Tnei Magnesium Liunsagilszquananaumn 4 Tusreniauysed uaziiluuisng
[utundrArylunszuaunisainaenladsine luseniendn 300 w8in Gelienved

Magnesium alloy Aa n13dana &3904 PLLA Tae magnesium Mnandszannudinauus
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PLLATH 19a12%] nenannieadiaauugaus (radial strength) eILWinstainless steel stents.
[20]

Ann3Anslubioabsorbable magnesium coronary stent 1141/13;11[21, 22]uaTAnMAN
A angiographic data, IVUS uay Histopathologyﬁ' 10, 35 WA 56 TUNLINNANNLABASTE
138 stent particle embolization ,stent thrombosis¥i7e Myocardial infraction Lagl LAZWLIAN
TnseabneGudenanns1i 28-35 ul22]uas weldi 98 Su wananTiail A LAttt u
N7 antithrombotic, antiarrhythmic, antiproliferative (less neointimal formation) LAZEN
NUITMagnesium a111901laeiu endothelin induced vasoconstrictionimlﬂﬂﬂqwaﬁrilv‘i_lffx‘]
N13UAR endothelin-1 Bndae [21].

miﬁm:rf]mﬂslummfj 21899 AMS (Absorbable Metallic Stent) %'uﬂu magnesium
sfinfigislaifeniday (without drug-eluting) AAPROGRESS-AMS study[8] @4iflunnsinem
willprospective, multicenter, consecutive, nonrandomized Study ﬁﬂué’iﬂfm 63 AU
vaaaaanivlaseslsaluy wanud il n9@edin nmznduilealane Ve stent
thrombosis tagiileRnmulit T wazanainganavunlinnglungn 4 Hew usnduwudnd
naLdeAa Mnl3AA Major adverse cardiac event 11nn91 DES waz BMSAMEAAAING

NIUUNFITBINIRNAD ALABANIANAINIT IdIARIATIZY ABdtarget lesion revascularization

Nrzaizinan 12 e winiu 26.7 wademus “uantsAnuiasgeluflunuinalasin

] = = o=y . = a Y
FanTdnsAnE lunyeema  Bisolve | [14]lngdn1sunaoauin B NsARe LN
. ° P Ao & o = A Aa R |

paclitaxel  TneiAuld4epunivasniaanluidlafnusianiisealsnassunn  wiudaldae
1a5unisgwinlanazldamannninets  uaziANenaa9senlsaliiint2 mm ANty
Ansnlluuizmen wudnliiileededia  wazliinnng  stent thrombosis i

d”u/ al a a o v a . . . dl
wananugaldse@nsninlunienliiniuminal gami&m late luminal loss NTzazlIn 12

ABY WiniL 0.52 RaALNAT target lesion revascularization AzaziIan 12 1AW WiNAL 4.7

wafidusd anacnanisnaanslilnialunandszunns 12 haw [14]
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Scaffolding | DRUG RELEASE
-------- - Soft Amorphous
~~ -
- Mg+2H20 Mg(OH)2 + H2 Hydroxyapatite
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hEN ) Mg Degradation Product
Taa - - Polymer

ANA 2.108A9NN58ANY v’nijagneSium stent LASVYUIAVDY Magnesium stent Tunns
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a a dl v A a A:ll ; 1 o nﬂl Yy o a Aal
°Ilﬂ@ﬁ]ﬂIﬁEIlILLurJﬂﬁWI@S;LﬂIEI’]Lﬂ@ﬂUZﬂ]umV]ﬂﬂﬂQVIﬁLLlﬂﬂ[F]’Nﬂu walitlasiunisifianisiig

AnuIUTBdvascular smooth muscle cell lutaedianviuene uazdugunisiianisgenua

irare-endothelialization [24]104HINYABALRAAGININT2.5 LAZAIFINN2.3

“The most efficient use of dual DES may come
from controlling the drug release kinetics,
Ideally, @ drug for preventing VSMC's
proliferation which is released for the first few
weeks, and then the second drug promoting
doth il d after @ month.”
.\\Ml’

0-15%
From 2003
Drug Eluting

—

Stents (DES)

Tl 1970

Coronary

Artery
Bypass Surgery

MNA 2.208A9N1TI TN 12891 ARqA39N lUDen3 1 Dual-drug eluting stents (DDES)

restenotic
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Listof potymers, shent platiors and drugs wsed in combination in DES.

Drugs Therapestc sl Aatform Polymers ReEmaris Reereare
Recombinant-PEC- hinndin and Sopeost Aati-thrombotic ageats Stainlew sierd PLA [bindegradaile Sugpesied the use of local dual dreg delivery A e 2l [2000)
with aati-proileaswe aliphatic polpesier o reduce restenosis
efleris o-polymer)
Sirolimus-rsivardiol Aati-pmiferative and Stainlew sierd Polymer See o salutary efTect was seen with dual -DES Adriaensres et al (2007)
re-endotheliaization eluting sirolimmes and estradiol
promoier
Pachitaxd -pemecrolims Asti-pmiferative and Cobait-chrmomium Poty(lactic ro-giyoolic Peool of concept of 2 dual -DES was sstahlished Berg et al (2007
amti-nflamsaony acid) showing both safety and s My
- Lipaic arid (ALK j-ahcissmal At infameatory, Sizinlem seel Pr=a palymer zatioe Gralting patiern #eried the inadieg Hicienoy Song =t al {3004}
anti-proliferative, prodect of 1.2 DACH and dnug refezse. Dual -0ES has shown
anti-ndam and irmpnowved hiioedd compatibil ity.
latelet aygegation
mhibibor
Sircli=us-praterol Asiti-prokferatiee, aad Microporous siainless Shellar | resim baned Dnesal S Moumd] superior (o podyser baned Eymne etal (20051
anti-nxidant kel poly=es) otazolimus shuting shents
Sirolimus-trifhesl Azti-prokerative and (ot chromium PLLA (hindegradable Marieed decrease i restenosis was axsociated Huang etal (23]
anti-thromibatic aiphatic polyssier with reduced tromibes formation
o-polymer) TETTIMENing the role of dual-DES
Sirgli=us-pactitaxs =hitit ISR themegh Sainkes weel Poly i nL-actioe o Resuits indicated that combs nation of seoli mus Ma etal. {2001}
SO PG RELEWAFS Fyoolide )y amorphous and paclicane] did not e sdivideal reezme
ralriu= proshate kinetirs SUFRESting thal fwo drzgs @an be
ooemhined pRarmacskeseticaly in a dual-DES
Pactitame -ciinsa ol Azti-prokSeraiee, =0 CoEat- cEromius Comtimation of In-StESE TEEnasis rIte W Sgrancatly kewer Lesetal (2010)
lateis FErEgation rellulose aostae in the Clotax stet proep (O . 10T,
shititor ugyraie p= 0T} compared o Taces Libesie sient
andbiatrriahie
resomer
Paclitan 5 -Muorouracd mhibéfs fumor rell Simpie 8lms L {hiodegradahie The invivo and i vibso drug reiease from the Rong et al (H112)
proliferation ali phatic polpesier) dhual drug FCL SIms were highly

oomplementary indicating the scope for
umidirectional and rate-semahie drg relese
from muli-layersd PCL 8ims for stent hased

therapies
Reseeratool (R)-quercetin () Synergistically imhibit Stainlew sierd Poly(shyrene-b- Stents with higher proportion of R0 Keinedier =t al (2001, W12)
VEMC profferation and isohutyiene-b-styrens] {15075 pglom? ) arrel erabed
macrophape acivation [polyolein triblock re-eadotelialy ation by S0 compared with
polymer] BMS suggesting their potential for use in
el DES
Sirolimus-succisoburmd Aati-pmierative and Microporous stanles Potymer fee Surprisingly stent hased delivery ol Wait =2 al [2013)
amtiooidant, ste] sucrinobucol increzssd nenantimal formation
anti-inflamsatory and infla==ation
Sirolimus-anti {03 antibody Matti-proferative and Stainkess seed Potymer fze Wikl dheal- DES, delayed arterial healing was Thang etal (3013)
re-zndothelidization mimimal and =0 increase in inflammation was
promoer Toend at 28 days compared with 525
sugpesting the wse of deal-DES
Paclitanel-VECF pene Axti-profferatiee and Microporous siainless PLGA hindegradable 'VELH FTX namopartice mmoated sherss have ¥amg of al. [2013a)
re-zndotheiaization stee| aiphatic polyssier SETWT DO et re-endothelialiraton and
prommer o-polymes] SETESCEELY SUpETesed i SNl THeEnss
after 1 month compaesd &0 marketed DES
TARUS"

AN5199 2.3A1519EAINISNARD ITELATDUFDIVRAUUVAAIANNIULN
o , \ - = oo a p = = = =
1A D ENLTULARINNN AN MEEIN 2T0A AR ALNUARINABNITANTNTD
GENESIS[25] Tasiflunns@nenaaasaiinRandomized, Multicenteriifaeiiieissnang
Pimecrolimus-Eluting and Pimecrolimus plus Paclitaxel-Eluting Coronary cobalt

. A4 = ' - ol . ) =2 o
chromium Stent ‘lum@mmmmﬂummmmﬂ 1A8IANAI991 Pimecrolimus @aLiluenyn
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a o K 2 o g o ar % 1
NQﬁu\‘isﬁﬁiﬁﬂuﬂW??ﬂﬂﬁiﬁ‘ﬂatoplc dermatitis Iﬂﬂ‘ﬂ‘ﬂﬂq‘ﬂﬁ Ja NN ma‘mﬁwquT cell NNU
calcineurin pathway anyiediuean1svasaadinflammatory cytokines Anvianetiagenia bl
NITAUNIIANIUIUIBLTARNANIHB T UAZNIULNAIIBINITINADAIABANNAIAN
1 1 [~3 o d” My Qr o/ 09; 1 o A QI o
ﬂ’]ﬂ’&ﬂﬂ@%’ﬂ 'ﬂﬂ’]\ﬂ‘iﬂb‘l’ml?l'lil’]‘lﬂﬂiﬂﬂi]‘l’]ﬁL@’]S’Nlﬂﬂ’]’iﬂ‘].lﬂﬁLLU\?IF]QM?@T]’]?LWN@’]WJM
- . . . o o = R oW @ A o A o o .
viaa (antiproliferative) satiupansAnsiases il ifunvnalatiniade usy paclitaxel-
eluting stents
= =S dl v, . . ] A a .
WARNIANEN LESirolimus WAz paclitaxel WFALARAUAILULAAIATUASTAINIESS
steel (nondegradable) Lazpolymers sinaanesialfAe poly (D,L-Lactide co

glycolide)/amorphous calcium phosphate Inelun1mneaaslunaannaaeILaZNIINAAD

Tudnd (Mnaaniaan abdominal aorta 199UY) HANITANENINLIINLWIABIAINTD1H


http://en.wikipedia.org/wiki/Cytokines
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1 o :/j { { A o 1
?QNﬂLLI@EIE’WN@@\W$ﬂ‘ﬂﬂ°’|@jﬂﬂ@ﬂﬂﬂﬂﬂ3~l’m@’]ﬂ1ﬂ naunuanalu21 ’Juiﬁﬂ13~m HNAansenu

Ran1slaaae118gusazsia pharmacokinetic [26]A9uanaluNINN2.6

100
100
a0 I e — T ___7_.—-""_4
3 ! 1
E 4 ©
3 . g /
# z oW
. ——Paclimxz] & y
1 — - —t— Paclitaxs]
) —@=Sirolimas
0 3 [ 9 12 15 18 21 4 L]
0 L} [ 9 12 15 18 21 4
Time (days) T (daysy

Fig 1. In vitro release profile of paclitaxel and sirolimus from PLGA/ACP coated Fig. Z In vivo release profile of paditaxel and sirolimus from PLGAJACP coated
stents in DPBS. stents in rats

WHUQAN 2.3uannsilesiausinistaessiaenpaclitaxel Wazansirolimus
) A % 9 A A
NUAAIAstainless steel NiAARLIATEIPolymer PLGA/ACP(NWIENENRAD

NAAB UNABANARDI NINTITBABN1INARDIUIY)

o ' = = a [ . S . b .
f9ldipeinisAnen I Sirolimus waz paclitaxel tARAL magnesium alloy stent

ya o

(degradable stent) ua degradable polymer aginalunsAnsiunnew N1eRNEIae

ANNAFINIINNTNMA2 THATIRBNEME IUNIIEUEINITULNATUASINNANUILTAS
wanseiusn saniulunisindeuanan Nlasunasameniiala irazilszdnsninia

1 ¥ Y v
a

S92111n13619E14 Intimal hyperplasia Tunnsilesiu in-stent restenosis Iagl Sirolimus

v
o o 1

(rapamycin) ﬂﬂﬂqm% ?;I‘]_I?;I\m’]ﬁ‘LL‘LNﬁQWNLsﬁ@ﬁ(cytostatio) 1A7Go phaselagiinungblock

v 4
o o o

mTOR nglinnaneaad (cytotoxic) wananieadusdanisnszéu T and B cellsbniiog

[24, 27] @9uPaclitaxel MAneLIad (cytotoxic) ImafiuganisudaiaanszazG2-M

phase[24, 28] [29, 30]


http://en.wikipedia.org/wiki/T_cell
http://en.wikipedia.org/wiki/B_cell
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'S N e T
Paclitaxel Sirolimus Everolimus Zotarolimus
CyHgNOg Cs;HpgNO;3 Cs53HzNOy, CsaH7gNsOyp

MW 854 MW 514

MW 958 MW 566

3

Binding to B-tubulin Binding to
subunit of microtubules FKBP12
Polymerization Inhibition of
of tubulin r 'W mTOR
G, phase
1 L J

Inhibition of microtubule » X Up-regulation of

disassembly p27Kipl

$
| /_) G, phase ._\

M phase Cell cycle S phase

(cell dms«on)

X o

uNUQNN 2.4uanenalnniseangnsveseninelasiunisiivgnvesviaenidon

faqiiugaasiiniamaasseanunatngsiaiiios Aann319n 2 [20, 23)iaAUMN stent

luannAR AIRAN319912.3[25]



Table 3. Ideal Stent Characteristics

- Biocompatible

- Should not generate inflammatory response

- Easy to deploy

- Minimal or no recoil to prevent lumen loss

- Allow adequate endothelialization

- Obviate the need for long term antiplatelet therapy

- No restenosis due to neo intimal proliferation - early and late

- Eestore vasoreactivity with normal physiological response of
stented segment

- Compatible with non invasive imaging modalities like coronary
CT. cardiac MRI

A13199 2.4UEAENBALLAZAMENUAYDIVARINNA

Table. A Comparison of the Properties of 5 Absorbhahle Stents and 2 Permanent DES Systems?*®
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Stent Total Strut Crossing Stent-to- Duration
Coating Absorption Drug Radio- Thickness (Strut+  Profile Artery Radial Absorption
Stent Strut Material Material Design Products Elution Opacity Deployment Coating), pm mm  Coverage, %  Support Time
Igaki-Tamai Polymer-poly-L- Nil Zig-zag helical  Lactic acid Nil Gold Self expanding 170 ? 24 6mo 2y
lactic acid coils with CO0,, and markers and heated
straight bridges H0 balloon
Bioabsorbable Metal- Nil Sinusoidal in- Not Nil Nil Balloon 165 1.2 10 Days or <4mo
magnesium magnesium alloy phase hoops applicable weeks
alloy linked by
straight bridges
BVS Polymer-poly-L-  Poly-D, L-lactide Cohort A: Lactic acid, Everolimus Platinum Balloon 156 14 25 Cohort A: 2y
bioabsorbable lactide out-of-phase C0;, and markers weeks;
vascular solutions sinusoidal hoops Hp0 cohort B:
with straight and 3 mo
direct links; cohort
B: in-phase hoops
with siraight links
REVA Polymer- Nil Side and lock Amino Nil lodine Balloon 200 1.7 55 3 to 6 mo 2y
tyrosine-derived acids impregnated
polycarbonate ethanol,
polymer 0,
ETI Polymer Salicylate + Tube with laser- Salicylate, Sirolimus Nil Balloon 200 20 65 3mo 6mo
bioabsorbable salicylate-+linker  different linker cut voids €Oz and  salicylate
therapeutics H;0
incorporated
Xience V metallic Metal-cobalt Fluropolymer In-phase Nil Everolimus Yes Balloon 96.2 1.085 107 Permanent  Permanent
drug-eluting stent chromium sinusoidal hoops
with curved
bridges
Cypher metallic Metal-stainless Polyethylene- Qut-of-phase Nil Sirolimus Yes Balloon 165.2 1.220 128 Permanent Permanent
drug-eluting stent stesl co-vinyl sinusoidal hoops
acetate+ with curved
polyin-butyl bridges
methacrylate)

A13199 2.5uan9RnENURUSEUIEUYaIURaINY AR
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Pomoss plus

E. Rosolute

Supralmus
cal

WNUAN 2.5uan9u RN VRIDESTINGRDBNIN

Intravascular ultrasound (IVUS)

1
el =

| dl a o " dl A aa [ al a a A A
Hwereadiemivdnddsrlaninalilunstadeinuinllainnisandgnassniaen

o = 1 a o A o a
Wﬂmwmmmme‘lmmmimmmmm'ﬂmmm Lﬁmmuammﬂmm@wmuugu(
coronary vessel lumen, dimensions, plaque burden, and characteristics) Wi lAEUANT

MUNNENLRNILN19AN coronary interventionist 111U s Te il luneaatin

A dl 1 dl 1 v % a o A o A 1
ﬂ‘ﬂLW'ﬂ@lQ’]Luﬂﬂ@ﬂﬂ‘ﬂmﬂ'}ﬂLL@Q@WN?Qﬂ’NﬂJEI’]‘EIiﬂW@mm_l‘vm'ﬂmL@'ﬂﬁ]LLﬁNWﬂ@M?ﬂiﬁ\l
(optimal stent deployment). Weaann Tdfiasnismuiuniay underexpansion, incomplete
stent apposition, edge dissection, geographic miss (A4ININA2.5) TN AN ANIREN

Tun191NAN19E stent thrombosis[23]



Incomplete
stent apposition

Figure 2. Stent-related complications after stent deployment.

Stent
underexpansion

Edge

dissection

1 ¥

P A a ! a a K !
AINN 2.3LL2<1mmmmiﬂsﬁ@umummmmnmumnmﬂmmmm

» Apposition of stent
struts to the vessel wall,
not surrounded by
lumen

» Post-procedure IVUS
for evaluation of edge
dissection

-

.

Complete
apposition

No
edge

dissection

Well
expansion

Full

lesion
coverage

\

/

* MSA at least

-5.0-5.5 mm? (non-LM)
& 8.7 mm? (LM): DES

- 6.5-7.5 mm* BMS
(not in small vessels)

- >90% of distal ref. lumen
area or or > 80% of ave.
ref. lumen area

» Detection of reference

site with plaque burden
of <50%

Figure 5. The possible intravascular ultrasound criteria for optimal stent deployment. LM, left main; DES, drug-eluting stent; BMS,

bare metal stent .

AW 2.4uansuunienisldivascular imaging agnisiianIazinsndauntauainisla

UARNIA

Optical Coherence Tomography (OCT)

=

AaLArasan Monan waa lunasadan ing bLasaunea (infrared)WANda AN

A

NUANIN
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IVUS Aaldn1niiresolution ﬁﬂ’i’]iﬂmfﬂwf]:ﬂ’]?@jstent coverage and apposition %Lﬂu'jvmq

1 ¥y A

i
naglna &

sensitivity WAy specificity salipid, calcium, fiber, thrombusdaudanAasndn



24

IVUS Ragunsagnnliiannzseazindnialu 2 mm uaznisnsafiasldcontrast nxIn
< o = 'y - o o o , !
YUUALHEIAINN1IANHARINITA stent degradability AAEIAIHOCTHIAZIMNAEZNINNGN

nsAnTaaaanMOCT[7, 31]

Stent Measurements.

The following measurements at cross-sectional level are commonly reported with OCT in
stented coronary arteries[31]

» Stent MLA: the minimal area bounded by the stent border.

» Stent MLD: the minimal diameter bounded by the stent border.

* NIH area: the area bounded by the stent—the area bounded by the neointima.

 Percent stent area obstruction: (stent area—lumen area) + stent area x 100.



UNN 3
IEMIautuMIIY
guuuun157]8 (Research Design)

ngasenifun1sAnE ezl uANa N1 lun191 10 1%E Aanuilaansde

ANANNTaluNNTAaN e AILAZLTZANENIN 289 AIRRIAMagnesium alloy TRANEINNTH

tinedanefa lfdamanLePaclitaxel (Propulxar 1) kazimaayePaclitaxel plus Sirolimus
(Propulxar II)Lﬁ@LLﬁﬂULﬁE}UﬁUCobaIt ChromiumSirolimus Eluting Stent (ProNOVA XR) GiR
| oy A o o ~ o a0« a0 @
Tdansnaaiesals Wenn i lunsesdanuasiolanyna weulaegiuiunisiqetlu
N1339eI TN Aaas(Experimental nonrandomized prospective self-control study in animal

model)

[ %

5218175998 (Research Methodology)
1l5241n5 (population)

A A @ o A " o = o = o
L‘Mﬁl“@‘wL@ﬂﬂﬂﬁ;l]l,‘]_lu@[5]"3‘1/]ﬁ@@\ﬁLu‘ﬂ\‘]“]’]ﬂﬁ@@@L@@ﬂﬁqsl@ﬂ@ﬂMHNﬁquﬂ@’]ﬂﬂ@\‘]ﬂu

PRINYEBENININ[32]

LNNISARLARNLEINNIANE (inclusion criteria)

1. Uy ANEWUS (Sus scrofa Domestica)ang)3-4naunaunmin 35-40nlanin
2. funisasaaanndnaunmngdinudause ldirafdsedndutlae
3. NN coronary angiography1n& $94%14 heart rate way heart rhythm aglwnasilng

4. 1FFunsaudRannAnznIsunIsastassunimaaes ludng
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NANNISARLARNAANAINANSANEI (Exclusion criteria)
1. myiRutlefnalsnauadsdi
2. fszdmidlafiuindanay
a a a ng o
3. HAnuRaUnFresauiala

4. wpeftlsvdRfnmatieinla

WANANISENAIREN

2
] [ %

& A4 Aas o a o o A A o -
@]Nﬂﬂl’@@ﬂ mﬂumﬂ3—4Lm‘ﬂuwmuﬂuuﬂ35—40ﬂ<ﬂ@ﬂﬁm LEUNLLTN NLRENINATUSABIALLNNE

ANANEIN NUNINLNRENUAR (simple sampling)

YUIAAIDENG

= | ~ = o = ! = o o P o .

HasanllmeinisAnenluanerusinnnes A9AenInIsANE11384 (pilot study)
[~1 o o/ 1 o/ 1 dl o/ 6 [~3 1 al ala Y Y
uauau106 nquas 5 fa(2ngu)iasandnnaassataiuiauaz@ainmlifanlsn
aunldinendesiulsaialawazuaaniaan (drop out rate) ANALTzaNI1 LAY 20

wafiaust A Tauinsaet1sinasaumindu10 FaASLHLRN3. 1



"
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N

Propulxar I compare with

ProNOVA XR 5 A2

Propulxar IT compare with

ProNOVA XR 5 A2

Y

Euthanized at 1monthl @7

v

Euthanized at 2 monthl #7

v

Euthanized at 3 month 367

G

Euthanized at 1monthl /7

v

Euthanized at 2 monthl 7

v

Euthanized at 3 month 387
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wNUndN 3.1uanen1sudengusitagnndu2 nguuazuumnenmsianudiarasiiuly

\Asastian lunisian

1. uwuuiuindeyazesnisise

2. qunsndlunnsdm Optical Coherence Tomography (OCT) §u ILUMIE 2184
17199 ST. Jude Medical

3. LAt Fluoroscope 3% Libra 1841i31% Philips

4. gunsalunzeniliduiulionany uagldviadaavnela

5. 16384 Infusion pump fusulininae

6. LAEBIIAZABUAAIHASAANENAT PAUINHNITA Ssnnsnela Wlesimus
a8NTLa1 AMETCO2 $UPM-9000vet (Veterinary Patient Monitor) 2841136
Mindray

7. Angio-Seal 3138 vascular Closure Device 2audd unazane Efiutlaunag
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8. 10% Formaline 91042907 1§ 11799T WU NENBINEN 10 290

PYUABULUNITATLWNNTIAY

10.

11.

1H5UNN90UNRAINANENITNN9938TIINNNINAAEY ludRd

A A dld o o a o < [~ Dd‘ a dl
ANAALABN ‘1)13;]1?414@'1‘q3—4Lﬁ@u%ﬂu’muﬂ35—40ﬂiﬂﬂﬁ‘3~l udaisq inalailanaeen

ATUZARIANGANANILT NUNINENaBNTAa (simple sampling) )1Tl1A112141 0617

runsAsaandaauneiadiuduiuss Taefitlssmaue
‘v°nm’?l‘@wma‘l:mﬂﬁﬁa‘ﬂﬂﬂauvlf’jﬁsl,uuLﬂu foydnunliaztfet0iieven identification
luemnsiiedufuneniuwinnmaaedldanann T9in3AiueNASA (300) 1 tab uag
Plavix (75) 4 tab Lﬁl'mﬂu antiplatelet loading dose

enufitin Carprofen 4 mg/kg SC UAZENUAUNAL Stresnil 2 mg/kg IM NNéag
mmm@ummwdwﬁﬁq

Savywanugarinnns General Anesthesia Ineilfientinaay
Zoletil(tiletamine/Zolazepram)5mg/kg IM azAtropine 0.04mg/kglM L‘ﬁmm
secretion MagaLNTTue lluag withdrawal reflex Lﬁ@@dﬂﬁmﬁwmmﬁmm
viselal aniiuld ETtube No.6.5-7 uliasieriuenasgavisofiurane 3% fioxygen 3
liter / minute

Am Limb-lead electrocardiography ,continuous pulse oximetry and heart rate
monitoring,Endtidal CO2 continousmonitoring wazitlaidu intravenousﬁm@vﬂuu
nyAnedniues 21 s Acetar IV rate 10cc/kg

slﬁm‘m"]L%”@Cephalexin%mg/kg IViilu antibiotic prophylaxis

TNULLAE N AINNAZE AL AU B8l 2%ChlorhexidineTifiadsngia
‘17{@zﬁfloperationnﬂﬂﬂﬁmzﬁf]gﬁ']ﬂwlﬁﬁﬂﬂ’mﬁ@’mL%”’ai?ﬂ(Steriletechnique)
1¥3%puncture technique Aaudnlid3amas aa incision LRI URLYN Tneias

A1Nskin crease WauLEuLaanfemoral artery (surgical cutdown technique)ﬁlu
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13.

14.

15.

16.

17.
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nedifinanAe AdasAFarterial puncture

laldnisa

SlaeeduaenudounadugonduNo 21 a1niiuld quide wire Wiitaganls
introducer sheath lifemoral artery

iﬁsingle dose of heparin (50 U/kg) IV mmfu'ma guiding catheter‘ﬁ left coronary
ostium

am@contrast (UItravist)WlW@'amLa'ﬂmLLmﬁﬂ@m;Ilcoronary angiography nels
fluoroscopic guidance tiefaRaNMLAE ARRLsNATEMARAGEAT]A
TnadunanImnandsand visailavuialsnfaesheart structural and heart rate
Lazrhythm aan

Funwiuaenlutiausn Guneuiiasinnnsldunanasialyl coronary angiography
cinefilm (Phillips Cardiodiagnost, Shelton, CT)predeployment TTunnasluutie CD
ldbioabsorbable coronary stent (Propulxar 1) compare with Cobalt Chromium
Sirolimus Eluting Stent (ProNOVA XR) w5 6 uaz ldbioabsorbable coronary
stent (Propulxar Il) compare with Cobalt Chromium Sirolimus Eluting Stent
(ProNOVA XR) Tumgans FRIm1219713.1 0 ARNA WML TN AaenAe AT
WNNzANAUIWIATedstent (3.5 x 18 mm)mnﬁ@;m

WLANCinefilmWadnisld bioabsorbable coronary stent (postdeployment)aaiLi1

cD et lininistssinuilesidusuaanaannaulunianas
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Location of stent in coronary vss. Location of stent in coronary vss.
Pig number Propulxar I ProNOVA XR Pig number Propulxar II ProNOVA XR
1 LAD LCX 2 LAD LCX
3 LAD LCX 4 LAD LCX
5 LAD LCX 6 LAD LCX
7 LCX LAD 8 LCX LAD
9 LCX LAD 10 LCX LAD

M19197 3. 1uansaiinduaaniinlanimualineuldinatamtianaasuazainmiuanl

usassa

18.

19.

20.

21.

22.

Wiuwnndiiaenaayfiunisacuinlauazuaaniaen (intervention cardiologist) 2 AL
nlfininanisldunatnadlunaanmeninlanyliuda vinnnstsuiluuuuasuniy
dl o e ] all o o A o dl !
Nenfiufeasibility Tansznnsinnonislasnasalllusesiaanialauy lnaiusay
yinuazlainsunanislssiiureaanyinyg (independent observer blind) 19ias

< 1 | a dI o o ¥ a o o o o 1
powwinetniuaasrmiuwaziu nalilsvdiuinunudsanyininanaslumyus
AzALATa NaIantiuasiiendeyanAn A siisely

o [ = < v . . ¥

Off sheath NALKANaNEATNIRaALAITLLNARAE [NazaTEVicril 2-0,3-0 Hog
subcutaneous technique (lufiasinlun) nne betadineuasilauuadiazgauze

o/ dl o o :; < Q’l o % va 24 :/j
neuasaINRTniRnnsviansaadaduarivylUdsingainisindiandenrisg ua
wua i liiRame Wusrazinan1anfindnanuniaeanag Tuanedaaunned 3.uiing
= g < 4
Taueniaes luAaNIAELAL
Tiinayfins aspirin 300 mglaz clopidogrel75 mg agindaz 1 1in nduiieileaiy
A19% acute stent thrombosis ¥aaa1nldunan (sz1in9iisa full endothelialization)

Wadunnainisasu1anaduazdmaunmeilssiduudadnvyudaussaaz iy




23.

31

d’l A 'Y Ld = [ A P o d’l = o d‘ d”
wenfuanysal A uastgndaiunlidviniauamyresriaien ednaeniiies
Betihvazenn auwauiedalaeliivyatnanaz 1dauazifinenasapualiianmng
WAZEN (ASA, plavix) N11A9NAeNn wasldmaunyesndansainisnaenseey

o
IAMLAEN

1 o Yo a a og/ o o v <3 . = o
wyusiazen azlaFunisdssiiusamniiindansasiunincinenan1sana

A o Oi/ a o :j dl I A o 1
waanaenialatnanfiaay 1A Nos19811,21783 Rau nanddldstent AH
o Y o dl 4 % 1 a o dl % 1 %
nualAdamsans.2nieglsinieanenaauuazeuidandunaaiunlinanals
Y vy = e oA o AP 3y .

whadnesin Tnaariliannzlunguininninia thaw(s 5ia) WintiunansEOCT fau

AARNNLATLs IR UAN N IARALAR AR

Lﬁ@uﬁ F/U pig number
1 1 2
2 3 4
3 5,79 6,8,10

P390 3. 2UAPNAALNYNN LA AN TN TN AARHEANITNAABINTZE LRGN

24.

25.

26.

27.

AINUUATNINIINITUEIRIA (euthanized) Myn enaIaINBedLlssdunusay

T09A1AINA12 1UAN919N 3. 260 aNtNWaaAe 19 a lethal dose of KCLANalginNg
% dll o o A o aa 1

augnaavuazeufithaeatiinlauazvaaaaanialanyunawaganaiselll

1 4 !
rnsanivatininlaniuginenformaline10% lunnauzwanaAndiNTn wianszy

1
b4

= a dl o v A < del
wnneangndnnmusitauasivinlavy (e ldidenynnszawudassyueslan
winladiasdneun Winssiuuysannaassdoudaivasaztinliinianseld
deinlalildemannipdanensanen Taenenuiaqiiaensal iunanends nnalur

o

Fuiiteiie.sr.un. ny i §aunsyinnidAnmsiingziis Histopathology
myocardium partihd gross anatomy and epicardial surface of stent area
%umfaummHistopathology myocardium part L&un

221 Favalading left ventriclelBIMURINAN9TE197e gortic valveuas apexlag

TieelJURAn1INaNeBInen B1uiia epicardiumuas@uiie HANILI 2 mm
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wuesaaeinaili 5 @1 (anterior, lateral, posterior,anteroseptal, posterolateral part)
22.2 %”uLﬁ”m\i’mprocess formaline fixed WY paraffin embedded tissue.
223 fsection 145 gadae Rotary myotome (RM 2245 ; LEICA) liimanuviun7
micron
22.4 specimen ﬁLfiﬁ‘ﬂﬂ’fiﬁwwm%qﬂé’@Nﬁw hematoxylin—eosin
22.5 @5Qﬂlight microscope exam (4X—1OOX)L‘171I@‘VI’1 pathological evidence of
myocardial infarction
. L@ﬁzﬂﬁﬂﬂﬂmﬁﬂmLQWWm'fJuﬁflstent U84 coronary artery vessel (LAD way LCX)
wiformaline 10%
. ‘L‘lﬁ”uﬁ/@muw@@mLﬁ@ﬂﬂ”ﬂﬂ@i’]ﬂﬂfﬁﬂ@remnant of stentunderfluoroscopic (15
frame rate per minute)
_anthuiauilediuvasnideafinaidenn A wensinen Usmedanlils
Histopathology coronary artery vessel part 97¥ vessel area (mm2),Neointimal

hyperplasia area (mm2),percent area stenosis,instent thrombosis ,inflammation

score with or without eosinophil, injury score N1 , 2 waz3iAaU Nadldrnadn

1 ]
cala

Tnenvipuanfiasdsiuiialianmsindeallsiasangisa liaasfasanisanens
a 1 a o o dlddl al % o o 1
nen warngda lunanaanniuniTe@esneslszmaneuda Taquindslus

dl A o ng d’j dld [<1 [ % 1%
wsaaNauazilszaunisallunissnduilenunns mm nilanziiluesdlsznaudion s
. TUARUAIAIHistopathology coronary artery vessel part m

o dl ! N o a dl ! 4 a o a

21.1 Anialandiunaaniaaniasinlatisnamldstent InediaetlgumEnimienens
anenlszinAgemlils Mr. Winston Shim, Phd chief scientific officer: Innoheart Pte
Ltd at Singapore Lilu{aunaianun Inagauinnismasaaunudatintraobserver

. Adl v 1 |-dI v 1 dl o o ¥ a ra’l d’j
variable Bg/NUALINIT BENUALININ 3% WANINITEAA EIAN LAZIATIEN TULUA

vessel morphometry
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21.2 ﬁﬁwﬁfaﬁhuprocessm% formaline fixed AT embedded in methyl
Methacrylate (MMA). 1d181L1AR) szuun AAnszivessel morphometry Af LEICA

M205C seteromicroscope WAL Leica Application Suite software version 3.3.

delaguarinulinnlss@ninimin Taals verified uas calibrated utlszanyn

=
LABU.

21.3pnsectionwiiatilisd914 (proximal, middle, and distal part of stent Lazga1d G
Auilane@nsmm sastent T9luH stent Bn2 @91)f2¢el diamondband saw(TN&IN13D

fintanz 1) wazdmsiae Diamond grits THNAI1HMLY 100-150 micron

21.4 specimen ‘171LM?‘EN%?TWNm%gjﬂ?ﬂm\léﬁqﬂMethylene Blue for nuclear stain

uaz giandng alcoholic eosin Y for cytoplasmic stain

v
a o [ %

21.5 @JfﬁmeEICA stereomicroscope TIAINAIVEINE U objective lens=1X 99
2X UATNNAITENEIUD eye piece magnification lens=0.78X-16X
11CD AW coronary angiographyWdnum(ia3gaanantéun predeployment,
postdeploymentlias before sacrifice)iﬂﬁ']ﬂ’]'i 19210U% diameter stenosis at

. . Y dl o A . .
angiographic follow upteiunnelimeaeylsavialalazuaaniaean (intervention
cardiologist) 2 AL 1MNN9UsLRUATNEILAT visual estimation TaaAumAazyinuaz
NIUNANNTU TN ULR9BNYINY (independent observer blind) wazdnlnauazla
nauIndunin angiographydagnanluunasldstentriinlalnedgdnaziaanldnn
angiographytdend diastolevadannasaanumineenailudassiaiuiaziu

o :/1 =® ) 2 =2 a 6 1

wasaINtiuasinenfiayanAnsainsnzvise i
9N TNOCTN A ClinFact The Expert core Lab @aiilu core lab center 284
Uszma Netherlands 1un1381unmOCT daesandtasziing Iasscydayan

% v 1
Fasniglaun

1. Stent MLA: the minimal area bounded by the stent border.
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2. Stent MLD: the minimal diameter bounded by the stent border.
3. NIH area: the area bounded by the stent—the area bounded by the neointima.

4. Percent stent area obstruction: (stent area—Ilumen area) + stent area x 100.

N1999U5INTRYA (Data Collection)

Hnnaivuaziiunindeyananuasaniienisiaseidiagya Ineganiiunisaan(wy

u oA

ATEYAT UINAUTU

n153LAsIzRdaya (Data Analysis)

<

nnsaAszideyalililsunsuanandnidagy SPSS Version 17.0 Tneld

aa

ADATINTIOUN (descriptive statistics) lHWAZRLAY, ANQALLATATIA LATAINAAA

N ¥ > A\
LARAUNIATINU (mean + SE) iauannatasdinyalaun

1. Feasibility

'
ey

1.1 wuuaaunNANNANIn st I e naadmiuwnme @ ung oy dunisaou
Flanazranniann (Technique to deploy the stent : Operator opinion test by

questionnaire )

1.2 wulefidusnisdszaumnudndaszudnaminisgoinlanasuaasaaninaii luine
nazunsndaunialus dalueauaannimnnng (Procedural suscess : angiographic

success without procedural ralated complication with in 24 hr)

2. Safety : MACE (Major adverse cardiac event) AulFun
2.1) Lﬂ@§L6'ﬁur§fﬂ’m‘mm@wuwm%zqmwmimmﬂﬂm?mmﬁ@mmﬂ&’mLﬁﬂﬁq%m (Fatal

and nonfatal Ml by Histopathology)

2 2)ulesidusnnsiszaumanudnBassuinaninisaaudialanasuan aldes inei L

AZUNINTGRUNAINIRONIT (Procedural related death eg. Bleeding, Cardiac
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tamponade)

3. Degradability

3.1 mamsragnansannidediausinisasneliuesnaon lunaesaeninlanyianan

pinlil,2,3 1Aau ( Degradability by histopathology : percent(%) remnant of material

bioabsorbable stent area (per one stut ; mm2) follow up at 1,2,3 months )

3.2 NMengaagn nNIsaat lilrasananlunassaanvinlanyfadsnisaianindaenies
Fluoroscope Watanenwlil ,2,3 LA (Remnant of stent under fluoroscopic : (15 frame

rate per minute) follow up at 1,2,3 months)

4. Efficacy

4.1 1137394 Optical Coherence Tomography (OCT) 1iVes wlefiusnisfLaednasniaen
o oy A & A Ry - L oAl A =
ANNULNANTBIN N ELAER NuuazuriAuInaIaeIdIunAuLALNgATeaRRLAEA

WWananeull3 ey

4.2 nagulafirusnishuresnaandantialaniandsainnisldanasnfoanisnedssiiiog

'
oy A

NIRRT tyFunfsacuin lauasnaa anenianaiiull 1,2,3 hiew

o

Taglifeun1sAUNNUHAATYAANITRUNNINNG150%[33]

4.3 nagulafirusnisAuassnasnidenvinlaniandsainnisldanasnfoanisinnasn

!
=

A ng dal a a rdl =
laamn( Vessel morphometry )RNNTDULUANENE ImﬂWﬂ’]ﬁLLWWHVIL ?JQT']QJL@W’]:?QNITJHQ

= o " Na A o o & A
ﬂ']ﬁ‘ﬂﬂ‘]:m@Jﬂquuuqmqmﬂ\imﬂﬂml@@@ NNTHNANLRDAR AR LATNITANLALUIDINADALARA LHA

nanuull 1.2,3 1hau
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IEL (Red line)

Stent area

connective tissue

smooth muscle (blue line)

cells

intimal region

endothelial cells .
Luminal area

Plaque development Neointimal area

. (We want this area)
AINT 3.1 meﬁdﬁmﬁmuﬂﬁﬂperoent area stenosis (IEL= intimal elastic lamina)

way LL'&mﬁ%mﬁmm@mLﬁ@m%wﬁmjmum’imq@mmﬁ

Reference percent area stenosis formula from Schwartz et al 1992 [13]
Intimal hyperplasia area (mm2)

Luminal area (mm?2)

Percent area stenosis = Stent area — Luminal area

Stent area

inflammation score with or with out eosinophil

Instent thrombosis

Endothelialization
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ly1In9asas953(Ethical Considerations)

1H5UN19a1IRANAMYNIINNI99385IINN1INAAEY UART 1Az dRounng

NUNINENAUNTAR A LAY NFIAL IHTUNNIAUARNNNANT8949981 1IN 9 AR TINe
NNINLIANGRTANIREILUSTR LLas“Guide for the Care and Use of Laboratory Animals”

(Institute of Laboratory Animal Resources, Commission on Life Sciences, National

Research Council, 1996)

o &

Y o Y o K { aa
1. 1‘11’&[51'3mﬂﬂm?ZMuﬂﬂQQMﬂﬁﬂﬂﬂﬂmm@[ﬂ’)

2320

1
Y o =

2. {lidndfiaanszmintennnudiugnresnanulng lidnddnuutionngn

3. Mslddndifecladnsianguuiauazuleuianiseyinddnii

'
a aAdaa ]

VO Y o Y D a1 = o o e
4.@%@@mmmwummmLﬂumummmummnuﬂummﬂ

&

5.5 1dm 3

o 1

fastiunndeyanisuiiRsedndladundnguedeasudion

Ala95ANRIANATUTEUINNINITIABLASNIATNIT L UNNSUA LY (Obstacle)

1. Wesanfanfiunisideivanuininesdndnaase aglnaaniu (ngamn-

upsgn) Annaunullidengeinisdndneaes uaiansa 7 1,2,30e1 Auady wasld

v 1
o o

o 9 a v oa g o c A a % )|
N9 INIANYI UVINE;IIL@EN@W]LLZW’ZWI’JLL‘WV]ELW@Wﬂﬁl'\ﬁJ@J@’]ﬂ’]ﬁ‘LL@ZLLﬂi‘ﬂﬂQ_’IM’]Lﬂuﬁ‘xﬁlt

A&I v 3 1 a aa P84 dl dl |dl ¥
2. Luﬂ\?’ﬂqﬂ@ﬁmw&m@\?@q@L"Q‘LI‘]J"JHLL@%L@E?QMPLQQQEII?W@HV{LNLﬂEI”J“lI‘ﬂ\i

' v
a

o o 2 , o o = = A o
Aulsmialanazranniaan laglaniz luda9anBuNNIN1mMAael(WnNIIAN2556) N TsAN AN

4

A o & | Al ve A o o g o quy '
ﬂqﬂLﬂﬂﬂigﬂqﬂlu@mq LLMMHﬂQNMi@?UﬂW?'ﬂ@QﬂGﬁu LL@ZL@EQLLHHVI’]W&I’Nﬂ’]@ﬂﬁ‘xm’]mfm
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a1aRmgeeanlsnlaiiin 20 wedaus a1 Iawiaaetne 1 1069

3. miﬁzdﬁyul,ﬁyfaﬁﬁzdmﬂizﬂ@uiwz(stent)ﬁfmﬁﬂﬁ %”utffﬂti’]uprocess formaline
fixedwazparaffin embedded tissue wazFnsectionfae Rotary myotome (RM 2245 ;
LEICA)s33:a1 m W lERgsiesld methyl methacrylate(MMA) embedded tissue Lazn
section&ngl and cut by diamond band saw (@9anunsosnlanels) GaiinnnAdamens

e Uszinadamlls (Innoheart Pte Ltd).

7 2
) A 1

4 nsnauiianensanen liaulanalilfanamesssialiil dwuigformaline 4

'
o =K A

P S g & S A g g o .
Aianeiredndaie lunauniv A lidudulienaesmilaninenformalinelauainiauas
I A dd‘ay d’l X A aa o | 3 Y A o o Yy
WNAAEYTRNTUNTUUE DINENENEINEN (NIevdduTformaline)Enu7du vinliitiax
immunohistochemistry lsiAinendothelial cellniegadeasifionquantlasiudoyminenig

v

o dl = a = a E 1 | dld o
FAMNANTULNURI AN AN T ENTe AaTle left atrium AaWNeWT TN TUENNTINEN
10%formalinetiuuwan heart alitingdnluludasialagulunaz ldwiiadanuinaila

Waliiuuladndauvuazliaesawmilatiignformalineanntiuingdediaqtjimnismienens

Aneniaenionie lulunuzdu
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WA 2555 WA 2556 WA 2557
o ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
9 10 11 121 2 4 5 6 7 8 9 10 11 121 2 3
AnmwsiTeN X | X | x |x
U
susNdiaya X | X X [ X [ X [ X [ X [X |X
RIGERR R X [ X | X
$ENU X | X
NANNTIAE
M15197 3.3 N9LFMNIUITEUATAN319N19UT TR (Administration & Time Schedule)
vixamlye NMAHHWLIN) | NI 31M5IN(LIN)
AMYAIDY 5,000 10 50,000
MANUNDIMITHAZAUDONYADIA DY 10,000 3A0Y 30,000
filrasin embeded 3,000/ 10 30,000
AmouInuRNsacrifynyuazinialonda 1000 10 10,000
A39
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Ao uunuFaunng 10,000 1 10,000

A LUNUKADMIAIUYADAADALNNS 1,000 10 10,000

Aninana 1,000 1 1,000

ABIASA 300 mg:HY10AINUNNTU (2A9DU1 0.5/iin 730TU(HY10 365

A v A A v Aa A 3

RO, 2AINU2IADU, 6AINU3 1ADN) k)

59uloadingdose 1 (AR TUABUTIINADAS

Clopidogrel (Apolet) 75 mg: %31063nUNNTU 27.5/8iR 7607U(1Y10 20,900
v Aa A v Aa A v Aa A ﬁl/])

(2AINUTADU,2AINUADY, 6AINU3 1ADU)

59uloading dose 4 AU TUABUTIIHAOMT

KCL (20mEq/amp) 7.5/amp 10 75

Heparin (25,000 unit/amp) 196/amp 3 588

2% chlorhexidine 60 cc/vU3@ 45/ 20 900

MauLazionmssaoaaontidla(coronary 15,000/A54 10 300,000

angiography)
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Aenenasaeniinlidieuoaguidusn 50,000/A59 10 500,000

(PTCA)

Anduninousnvuginsal 500/501 8301 4,000

adaadninnua Insdwiiazanoenais 1,000 1 1,000
968,828

A5 3.4 9utlszanns (Budget)

Sponser : Vascular innovations, Thailand




il 3.2LLamq‘1Jnsm‘°lun'1‘5'3'm Optical Coherence Tomography (OCT) ;'u;"u ILUMIE 84

Us®7 ST. Jude Medical

AW 3.3udnean niasinifnviinan1susIAAINarazgUnsal

wannldlsznaulunimeaag
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AN 3.4uaR9LATEY Fluoroscopedil Libra 4841359 Philips

MR 3.50809N15 INUIULATINAMNAZ AL MHLN e Betadine Scrub Tuliad

tNFaNaznimnnng TnanndaamaiinlsAannidalsa (Sterile technique)

a3



aq

=] o o v 1 1 a % A o dl
MAN 3.6udnan1ananiannisnalfanaudaay wazldnadiamalalnadladuaanain

Tuyiieliiuninaedssiaii Infusion pump

N

| Iniy

Hease ytyrg

AN 3.71AF90ATAaAANHATARANTNAT AAU N1 1A dRsnsung At asimust

aaNTLaL AMETCO2 $UPM-9000vet (Veterinary Patient Monitor) 2841i3%% Mindray
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29 3.9n deNeuans N1IraeALlaen Femoral faeRtn1sSurgical Cutdown @214

ANENRBLAAINITT v LA ARAG2LAEN1TPUNcture
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a v Y 9 o a2 A
AINN 3.101aA9N 1N Fluoroscope N1U1DIVIN Engage left coronary system laudihmsaag

d’ [ a 9 =3 o ] J a A 1
iogmeImaduidonialavyod lunasilsnavse 1

v Verterinary Teaching MU HOSP.
\ 20-01-2013 1147

3
3
PHILIPS BV Libra

AN 3.11UAA9N N Fluoroscope NaIMadann deploy LAY Inflate stent @iaausas



B Vet Textigs

AT 3.12U8A90 % Fluoroscope Nstent u&2N15RRAREWARANA LG

A 3.13n dneilendns nafiutlauna Surgical Cutdown FagdgifiuSubcutaneous
Technique daunnaanieuansnistladuasnfaeianisld Angio-Seal 38 vascular

Closure Device.

a7



a8

]
¢ =

a o a7 o o 0 o a g |
ATNNAN 3.14LL@@\1@§1’]%V]L@E\1LL@x@JZ‘NLﬂﬁ]‘@qﬂq?.ﬂ’]ﬂﬂ@\‘i'ﬂ’]ﬂ[ﬂﬂﬂq? 1 ame TaLaeentl

panipgauazagnielulsaneuiadnd anzdnaunndaan auianedaning

[
s (Y %

A 3. 15uansEnundsuagdLnneINIsHanevawiinan1s iUl 91Minduynat10 i 39

Y

dewwendupenifies agiiauysaivsd Insusaziasieduiluyiieldentificationdndunysiaf

Y

winluns
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Drug (dose) I:oading Maintainance |

dose
1 tablet 1 tablet

4 tablet 1 tablet

v

7wl 3.16 wansvdauazUSunaeduniadaaiazlinyiulaefilduanasas

’Lumma‘nn’fummmmmmm

MW 3.17ugnenausldnwalanydandiien10% Formaline



AN 3.18LEALUINIINTTAALANSLIE UL BAdUNTstenttiNauNdIRnSaULaZILATIZAN

Uszmaaanlus

A7 3.19 uanensiluduilodiuproximal part selndldazane Wesyydduvandu

Wonlinaudluussauinuwyiie110%Formaline
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—M“Nlon : Portion of g uIS‘J‘ 3
artery with L

M

l)"'scﬁption  Portion o vt'
artery with proN h

C°"0na Lek
ry Artery

it dy Number : V’PROF
primal p ;4 !
s"l’lant at: 05- MaY’
Leeimen Oty :

TIENS

D sA
&\ dary Artery : LA opU
\n:‘ N\lmber v1-PROY

m

by .;/INIVUVA

AW 3.20 waRTaAT LT TwRdRRInaanagne lunaenidanviala SvlEinnag

ITNEIIVENARDS Teldden uay stent Tinaaes lwaaninu

A Area: 9.24mm?
Mean Diameter: 3.43mm

5/5/2013 4:49:11 AM

Min: 3.24mm, Max: 3.53mm 0001
B Area: 11.22mm?

Mean Diameter: 3.78mm

Min: 3.62mm, Max: 3.91mm
C %AS:AB=17.6%

(%

a o P P G PR g = ; o o
AINA 3.21AANNTIALL B FLELE NUNUUNAANENITALBLALAINIWANTIAOCT I@ﬂuq LR

dgl dl o dl’j dl A dl A 1
NUNTANVARIARUNUNUNVANGVARALADANINADDE
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uni 4

Nan13IAsIzidaya

N15ILATIZUTaya (Data Analysis)

<

nisaAszideyallisunsuatfndnidagy SPSS Version 17.0 tneldadiAig

u

WeTOULN (descriptive statistics) lHunsasaz, ANNELFIU (median), ANANGA(minimum),

' . = 1 o [ (% ¥ '
ANGIRA (maximum) Wauaninavasdioya uaziauadayadaans i Box plotliun

1.Feasibility

1.1 AMNNARALLLLZAUNNAMNEN170 1N1310 U M uasanan g ns LN T

1
=

e300

opinion test by questionnaire )2%11%4

mmmzyéﬁumimuﬁﬂ@Lmzua@mﬁﬂm (Technique to deploy the stent : Operator

Propulxar |

Propulxar Il

PronovarXR

1. Deliverability of Stent

Excellent

Excellent

Excellent

N

Ability to ACCESS AND CROSS the lesion:

Couldn’t be evaluated because

coronary artery were normal

3. Stent Conformability and vessel preserved curvature: Excellent Excellent Excellent
4. Stent Inflation and Deflation Techniques Excellent Excellent Excellent
5. Radiopacity of Stent Marker Good Good Excellent
6. Overall of Stent Performance Excellent Excellent Excellent




P37 4.1A199uARINAATLAYNANNIn It L [ resanan nalinsinepaald

ﬁmuLﬁummnmamuLLuum@ummmLmeﬁm’ﬁmmmb’num?muﬁﬂ@ HASVNRA

A 1
LARA 2 NU

Pronova XR Radiopacity of

stent marker at 1 month

Prppulxar | Radiopacity of stent

marker at 1 month

Prppulxar Il Radiopacity of

stent marker at 1 month

DNT 4.1 LL?Nm\m”l‘wm’mﬁuLLM’}'ﬁ?J’ﬂd‘ﬂmmmPronovaXR, Propulxarl ka8 Propulxar Il

FNRIAL Aendsann ldaaann lunaaniaenvialany liifuszazinaiuiu 1 thau

4
o v !

aqﬂdwmmmm%ﬁm 18un Propulxar |, Propulxar I, Pronova XR H0Overall of Stent

53
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Performance NaLeaNyialuidradnistinldunannluraaniaas n15nean1nLasinsaasng
VRINABALADA LAY Radiopacity of Stent Marker 2984 Propulxar I, Propulxar I %d@ﬁ@ﬂ

n91 Pronova XR A9NINWLE A998

1.2 wundlefiduinislssaumiudgnBaszuineninisaiuwinlanazvaanaanined
1 a v nI/ o O %
TiiRaniazunsndaunie 24 dqluanasn1imanig )Procedural suscess :
angiographic success without procedural ralated complication with in 24 hr)100

wlasidust

2.Safety : MACE (Major adverse cardiac event) auldun
2.1) wuLﬂ@&iéﬁuﬁm@mm%mmn%&mmmmmmnmzmnmlﬁﬂmmm’imlﬁﬂﬁqﬁlﬂm

(Fatal and nonfatal Ml by Histopathology) W@ ASKARIANTN 4.2

Type of stent
Propulxarl | Propulxarll | PronovaXR Total

Ml no Count 4 5 9 18
% within Type of stent 80% 100.0% 90% 90%

yes Count 1 0 1 2

% within Type of stent 20% 0% 10% 10%

Total Count 5 5 10 20]
% within Type of stent 100.0% 100.0% 100.0% 100.0%

A15199 4.2 GI’]i']\‘lLLﬁﬂ\‘lNaLUQ%L‘?]Uﬁﬂin\i’JQWUWEJ’]%ﬁﬂ"lWﬂ’]Sﬂ']ﬂ?\]"lﬂﬂ'ﬁ‘U']ﬂLEE’JWUEN

v &I L% ‘:5 Yo ] =Y 1 = Y]
nénuilaiialany Fslasunslduaalnviindreqluvasaianiala
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AWl 4.2Gross pathologyalagasnginianisdnsn ( asliiunisldanasnsiinProNOVA
ndl ¥ A . 3 Y @ o % d’l o ]
XR 71 &waan proximal Left circumflex artery ) wanslifiunineniianauiiiarialagau

lateral posterior wall 1ALABA

A0 4.3 Micro pathology (Inevengnienaedganssauingares 100 1) voamyi
nsine (FelasunisldvnainsflinProNOVA XR 71 1duLden proximal Left circumflex

artery ) wansbiliunignisnanuileladulateral posterior wall 91aLden
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wullllllllwllllhl LlI|||I||\|‘|Hllll|\|s|i\l|\lm

—

A9 4.4 Gross pathology Wilaveanyivinis@nw ( BelasunisldvaainviiaPropulxar |
139 Wduden proximal Left circumflex artery ) wansliiunnenilsnduilowsladulateral

posterior wall YIALEDN

AW 4.5 Micro pathology (Inevengnienaedqanssauingauey 100 1) voamyi
nsanw (FelasunisldunainstinPropulxar | 1391 w@uiden proximal Left circumflex

artery ) wansbiliunienisnanuileviladqulateral posterior wall 91aLden
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2. 2)ulasidusinnsiszaumanngnBasuinaninisanwinlanasuaaniaanlaan ldinanioy
UNINERUNRINIFRANTT (Procedural related death eg. Bleeding, Cardiac tamponade)
Winu100 wesidus Tuanadmiadaiia 18un Propulxar |, Propulxar Il, Pronova XR

a31@Aa stent alAPropuarilszauANAIFasTUIIINIaIwIn lalasaanLaen
Tnen ldifanazunsndeaunamnimnonig 100% wazldnwunimnlifiia myocardial
infarction ae Tuauzn Propulxar | Wi myocardial infarction 20% ag Pronova XR Wl

myocardial infarction10 %

3.Degradability

3.1 nMansagnesanInnIsaaie laesanaon luaeniaaniinlangilanan

el 2,3 L ( Degradability by histopathology : by estimate remnant of material

bioabsorbable stent area (per one stut) follow up at 1,2,3 months )

ANN4.9,4.10 BAZ4.11LEAININFALINTBINARALRanTa R ldanadaTiinPropulxar 1ims
FAMNNAIIEUAAIATI, 2UAE3 BUANNANL InsuaAdLLn lNNN74a859892AA90 N3
MFRreanIanannlaan (Neointimal hyperplasia) Wasn1siiAnN1sLAEUsAD LA RO

NINzqIeduAfInean lUFuwansauus intimal elastic lamina

4.6.1 Follow up Propulxar | at 1 month
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4.6.2 Follow up Propulxar | at 2 month

4.6.3 Follow up Propulxar | at 3 month

t:ll o A o ell ] a a o ]
NINN 4.6me\‘im‘wmmm’lwmummaﬂmmhﬂmmmmumPropulxar TP RAMINUAT bE
?Iﬂ@'Jﬂﬁ1 23 Lﬁ@ummﬁﬂﬁu TPaLAAILL [HNNNTAAFAI IR TARIA NITUUNFITRS

Nﬁﬂuﬂﬂmﬁﬂm(Neointimal hyperplasia)

4.7.1 Follow up Propulxar Il at 1 month
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4.7.2 Follow up Propulxar Il at 2 month

4.7.3 Follow up Propulxar Il at 3 month

DINT 4.7 WAPIAINFAUINUBINAB AR AN ldanaatiin PronovaXRInsRanniadld
YARIANT, 2UAT3 LABUATNANAL TAsILaAIUUN [HNN1T4ANEIF14IAAIA NITUUIFIUDY

iiaviaanLaan (Neointimal hyperplasia)

4.8.1 Follow up Pronova XR at 1 month
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4.8.2 Follow up Pronova XR at 2 month

4.8.3 Follow up Pronova XR at 3 month

Mui 4.8mMInsagannisaangluvesuaainlunasaiiaasialavydieIsnisaienm

Eﬁ’mné’mFluoroscope Waanenull 2,3 el (Remnant of stent under fluoroscopic :

(15 frame rate per minute) follow up at 1,2,3 months)

4.9.1 Follow up Propulxar | at 1 month
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4.9.2 Follow up Propulxar | at 2 month

4.9.3 Follow up Propulxar | at 3 month

NNA 4.9 LAANAINNNTEN5ATluoroscope (FD15 cm) 1auaaniaanvialanldananndin
Propulxarl IR AR Nuad ldunaini 1, 2uas 3 LABUANNAAL e L&A Radiopacity of stent

marker

4.10.1 Follow up Propulxar Il at 1 month
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4.10.2 Follow up Propulxar Il at 2 month

4.10.3 Follow up Propulxar Il at 3 month

T 4.10 WARININNNTENE Ss@fluoroscope (FD15 cm) 1e9uaanidansialan ldunaantiin

Propulxarll Tnefannuvaaldrnainiit, 2uas3 naunINansL

agAswesanxly 3 e wudPropulxar InuENIsaaTaAa liNINNGT Propulxar Il Tagaid

Fuiunnsdanasnldfinaneiulld 2 hau

4 Efficacy

4. 1nsgulefiusinisiiuaesiaeaidanialaniedsainnisldunanficanisdesiunig

o o o o & A ' P
’&qﬂmqﬂlrﬂﬂLLW‘V]HQLﬁjﬂQﬁqﬁyﬂquﬂq?QQUV’Ji‘ﬂLL@zM@‘ﬂﬂLﬂﬂ@ LN@LQ@'\N'THLL‘]J 3 1ARU

' '
aa

T @ o a A o A 1 A o !
WNRFINN4. 1 wandilasidusnisiuresviaanaaniala LN@LQZ\]WN’WHT]J 3 auNNEYadana

v
wpaniazaiin Tneld38n1sUsifiounn cardiac artery angiogram &aeidneam1aagunne

]
=

fi@snannyfnunisasuinlauazuaaniaen
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a0

609

409

3month CAG % arearestenosis

209

|

Il

T
Propulxar

T
Propulxarll

Type of stent

T
PronovaxR
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WELART 4.1 UAAKAAIANEA 498 wazAINaNTevtlefiduinisfiuaesraanifeniiolai

1§38n191l91dnuna cardiac artery angiogram Ao8igngAMBIWNETE @I ey H1uN e

% A [ % ] ug/j a A % [ A
At lalazuanaldann1audsldunanavivsainluvaanian QVQI‘ﬂllﬂ usrezinansinau

3month percent stenosis from CAG

Typestent Mean Std. Deviation Minimum Maximum

Propulxarl 3 43.33 51.32 0 100
Propulxarll 3 16.67 15.28 0 30
PronovaxR 6 6.67 16.33 0 40
Total 12 18.33 29.80 0 100
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ajUAalaldamn1s1lszilinunaw cardiac artery angiogram Gagiansisnaagunnel
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Neointimal hyperplasia area (mm2)

Typestent N Mean Std. Deviation Minimum Maximum

Propulxarl 3 4.2433 3.86420 1.70 8.69]
Propulxarll 3 2.2133 .75082 1.40 2.88
PronovaXR 6 3.0983 1.32323 1.83 5.46
Total 12 3.1633 2.04447 1.40 8.69
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Percent area obstruction by OCT follow up at 3 months
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Typestent N Mean Std. Deviation Minimum Maximum

Propulxarl 3 59.1133 36.20904 31.10 100.00}
Propulxarll 3 35.8000 12.24622 21.90 45.00]
PronovaXR 6 39.6350 15.26348 25.83 68.34
Total 12 43.5458 21.50222 21.90 lO0.00l

FININT 4.5A9NUAAILAAIANER 494 LazAINaTedilefidiusinisfuteInasniaen

Pinladq1E9an19Us i NN OCT Navadldunannrissaialuvaanaaniialaliifly
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Factor Propulxar I Pronova XR P-value
Mean(+-SD) Mean(+-SD)

Percent area 35.8 (12.2) 39.6(15.2) 0.719

obstruction by OCT

follow up at 3 months

Factor Propulxar | Pronova XR P-value
Mean(+-SD) Mean(+-SD)

Percent area 59.1 (36.2) 39.6(15.2) 0.302

obstruction by OCT

follow up at 3 months




Factor Propulxar | Propulxarll P-value

Mean(+-SD) Mean(+-SD)

Percent area 59.1 (36.2) 35.8 (12.2) 0.275
obstruction by OCT

follow up at 3 months
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Minimal luminal area (mm2)

Typestent N Mean Std. Deviation Minimum Maximum
Propulxarl 3 2.1600 1.94155 .00 3.76
Propulxarll 3 4.0900 3.52 4.99]
PronovaXR 6 4.6667 1.32214 2.53 6.46
Total 12 3.8958 1.65806 .00 6.46
iy A v o P = e iy =
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Minimal luminal diameter (mm)

Typestent N Mean Std. Deviation Minimum Maximum

Propulxarl 3 1.2867 1.12434 .00 2.08
Propulxarll 3 2.1400 .20664 1.97 2.37
PronovaXR 6 2.2167 .34864 1.75 2.61
Total 12 1.9650 .67915 .00 2.61
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Mean Diameter: 2.64mm
Min: 2.59mm Max: 2.69mm
C%AS: AB=31.1%
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Follow up Propulxar Il at 3 month

Follow up Propulxar | at 3 month
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5/5/2013 4:50:08 AM
0001

Min: 3.14mm Max: 3.54mm
C %AS: AB =25.8%

Follow up PronovaXR at 3 month

Zoom: 1.9x
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3 month % area restenosis by pathology
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(Histopathology) nauasanldunasnisstialiilussazinansinay

3 month percent stenosis from patho

Type of stent N Minimum | Maximum Median

Propulxar | 2 95.1 99.1 97.117
Propulxar Il 2 51.5 81.8 66.667|
Pronova XR 4 48.8 83.9 64.617
Total 8 48.8 99.1 77.867
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Inflammation was scored at each stent strut using a scale from 0 to 5 (with 0 for O to 25
surrounding inflammatory cells, 1 for 25 to 50, 2 for 50 t0100, 3 for 100 to 150, 4 for 150

to 200, and 5 for >_200 surrounding inflammatory cells).
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3 month vascular inflammation score

Type of stent N Minimum Maximum Median

Propulxar | 2 .83 1.77 1.3000
Propulxar Il 1 .10 .10 .1000
Pronova XR 4 .20 1.07 .6167
Total 7 .10 1.77 .8333

FINTINT 4.9UAPINAATIFANGR GI4A LATAINANTBIATLUUNNIANIALUDINABALADAYG AT
MREnrirannTuilaneansanen (Histopathology)nenaaldanalnnasaiinluasniaen

Pnlalidifluszesinansina

Inflammation was scored at each stent strut using a scale from 0 to 5 (with 0 for 0 to 25
surrounding inflammatory cells, 1 for 25 to 50, 2 for 50 t0100, 3 for 100 to 150, 4 for 150

to 200, and 5 for >_200 surrounding inflammatory cells).
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The vessel injury score was determined by the method used by Schwartz et al.. In brief,
the degree of injury at each wire sitewas assessed as: Grade O .IEL intact with
mediacompressed; Grade 1 .IEL lacerated with mediacompressed; Grade 2 .IEL and
media lacerated with the EEL intact; or Grade 3 .EEL lacerated. A mean injury score and

morphometric parameters were calculated for each stented arterial segment

3 month vascular injury score

Type of stent N Minimum Maximum Median

Propulxar | 2 .60 .97 .7833
Propulxar Il 2 .00 .07 .0333
Pronova XR 4 .00 .97 .3333
Total 8 .00 .97 .3333
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The vessel injury score was determined by the method used by Schwartz et al.. Tne
WA AT degree of injury fisssalLli: Grade 0 IEL intact with
mediacompressed; Grade 1 .IEL lacerated with mediacompressed; Grade 2 .IEL and
media lacerated with the EEL intact; or Grade 3 .EEL lacerated. A mean injury score and

morphometric parameters were calculated for each stented arterial segment
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Verterinary Teaching MUHOSP.

05-05-2013 1627

PHILIPS BV Libra

i 4.15LL'&mmwm&%m?ﬁL?ﬁuLa@mﬁ']&L@(coronary artery angiogram)Left coronary system

A o oo o | & = oA
VANUHRAIN11 IﬂﬂLL@ﬁ\jﬂqWﬂqiﬁ@ﬁsﬁqﬂqﬂu@\‘]@qﬂL'J@']N']uiﬂu’]HE» AR ANWLN Nn7gm

o 9 A - ° b o o
AUUADILAULARA 100 Lﬂ@?LsﬁumﬂLuquLﬂuqL@ﬂQﬂUVﬂ@meQQ

v
o o

= a P P = o v o \ .
Srluasannnsneiunglfdn nnsnuininsnilandnsiiiesinlagaulateral posterior wall
anaaantiulilfiinanniladtuesainuaann wAAINAProcedural related (overinflate

balloon) M livasvular injury , vascular inflammation wazifiastent thrombosisTiu

Tnaiagd wunisunsiuaesaenineni liiunisldanadnaiin
Propulxar Il #8804 Propulxar | &% Pronova XR Seg@anadedldiiidefidudnisfiuaes

A o 1 @ dl o dl 12 a dgl (<1
NaRALABATL LA ‘ﬂf;l’]\‘]iﬁ‘ﬂ ATHLRENAINANUIUNYNNARBEIR N1 UBE muiﬂu@nmrmmmﬂuiﬂ

1 |
=

16999 Propulxar | WUHNENAL wazLIAELLRAEUADANINNINIARIATHABI]
\189a1n Procedural related launnuidasidus stent malapposition 8nnduas Sanuil
balloon angiography over inflation Gvaana&asliliunmwesananinimeqaesanadn
aanliuandis intimal elastic lamina 193y ANIN1TANEFAN 11 (T9lFFunisldanannatin
v 9y A . . = o v & o
Propulxar | 159 Euiaen proximal Left circumflex artery ) WAZILRNzHIana e la

daulateral posterior wall 1ALADA



79

Typestent
Propulxarl | Propulxarll | PronovaXR Total

malapposition Count 2 2 4 8
% within Typestent 33.3% 33.3% 33.3% 33.3%

No Count 0 3 8 11

% within Typestent .0% 50.0% 66.7% 45.8%

Yes Count 2 1 0 3

% within Typestent 33.3% 16.7% .0% 12.5%

Over  Count 2 0 0 2

inflate o, \ithin Typestent 33.3% 0% 0%  83%

Total Count 6 6 12 24
% within Typestent 100.0% 100.0% 100.0%| 100.0%

R399 4.11udnailafimusinnsifiastent malappositionas stent over inflationslalaan61
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uaunfin 4.9 LanstlesifusEndothelialization Wananeulil 3 hauntauasainldunann
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(vessel morphometry)by tracing the perimeter of the lumen (i.e. edge of the neointimal)

and compared to the total length of all uncovered stent struts.

Mean endothelialization

Type of stent Minimum Maximum Median

Propulxar | 4 94.6 100.0 100.000
Propulxar Il 3 95.5 100.0 100.000
Pronova XR 8 96.1 100.0 100.000
Total 15 94.6 100.0 100.000

AN9NT 4.12A19190a AL a5 Endothelialization aaiuiwlil 3 iwauniauasan’ls

1naaaastin tnelEiEnnsinannTuiiena1sanen (vessel morphometry)
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LAY Pronova XR)LL@ﬂﬁJWUMﬁﬂg’]WYN stent thrombosis Slummmmvlﬂmﬁm

Study Plan No.: VI-PROULSAR-SWINE |
Species: Sus Scrofa
Animal ID: 5
Specimen: Propulsar | stent in LAD
Process: SEM

Date of Collection:  05-May-13 (92 days)
T—

Figure 1A. Gross images of longitudinally cut Propulsar I stented porcine left
anterior descending coronary artery.
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Distal segment Mid segment Proximal segment

18kV ] 2 S 18kV

Figure 1B. Scanning electron microscopy images of Propulsar I stented vessel. Putative stent wires highlighted with rough and uneven luminal surface of
vessel.
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Electron microscope

Study Plan No.: VI-PROULSAR-SWINE |
Species: Sus Scrofa
Animal ID: 6
Specimen: Propulsar Il stent in LAD
Process: SEM

|Date of Collection:

05-May-13 (92 days

Figure 3A. Gross images of longitudinally cut Propulsar II stented porcine left
anterior descending coronary artery.
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Figure 3B. Scanning electron microscopy images of Propulsar II stented vessel. Putative stent wires highlighted with rough and uneven luminal surface of
vessel.
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Electron microscope

Study Plan No.: VI-PROULSAR-SWINE |
Species: Sus Scrofa
Animal ID: 5
Specimen: Pronova XR stent in LCX
Process: SEM

Date of Collection: ; 05-May-13 (92 days

Figure 2A. Gross images of longitudinally cut Pronova XR stented porcine left
circumflex coronary artery.
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Distal segment Mid segment Proximal segment

Figure 2B. Scanning electron microscopy images of Pronova XR stented vessel. Stent wires highlighted beneath a smooth and evenly endothelized luminal
surface.
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nsquadninaaas (animal care)
1 Husbandry consideration
1.1 Study location : (Animal house)
Laboratory animals room at Faculty of Veterinary Science T99MELNA

A3 ADUTARNILNNEANERT NUIINLIRENTAR
1.2 Housing system :

Clean conventional
1.3 Caging:
Solid bottom, open top
1.4 Cage size
(WxLxH) 1x2x2m.
1.5 Caging materials
concrete and metal mesh
1.6 Number of animals per cage 1
1.7 Environmental requirements:
Temperature: 28 — 30 Celsius degree
Humidity: 70 —-90 %
Light: Standard fluorescent
Light cycle: Standard 12:12 (light:dark)
1.8 Food:
Standard diet
Feeding schedule: 2 times a day
1.9 Water:
Type of water:  Tap water

Provision of water: Routine feeding (Ad libitum)



1.10 Bedding or litters: No

2 Attending veterinary care:

98

The animals will be housedfor a minimal acclimation periods of 2 days before

experiment.All animals will be fasted before surgery 12 hours. In surgical

period,

attending veterinarian will give an anesthetic agent and monitoring the vital sign to
stabilize the animals under anesthesia. After operation, the animals will be observed

until they become fully recovery. Post-operative care ,veterinarian will

give an

antibiotic and analgesic drug to the animals for 7 days. All animals will be routine

checked up for

eating, drinking and responsiveness if veterinarian find any
abnormal signs: depression, loss of appetite, fever, discharge from wound that animal
will be treated immediately.

3 Potential animal pain and distress assessment :

criteriasused to assess pain, distress, or discomfort

4Anesthesia

1)
2)
3)

4)
5)
6)

M Inactivity

M Loss of appetite

M Loss of weight: & 10 % weight loss

M Restlessness

M Licking, biting, scratching, or shaking a particular area
M Guarding (protecting the painful area)

M Loss of mobility

M Labored breathing

Preanesthetic preparation :Azaperone and Atropine
Type of anesthesia used : Injectable anesthesia
Dose : Azaperone 2 mg/ kg

Atropine 0.44 mg/kg

Tiletamine and Zolazepam 5 mg/kg
Route of administration :  Intramuscular
Frequency of anesthesia : Once
Length of anesthesia : 1 hours
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T)the system for scavenging waste anesthetics gas. waste gas is
release directly to outside the building

8)criterias used to assess level of anesthesia

M Respiration rate M Body temperature

M Heart rate M ECG

M Muscular relaxation M Color of mucous
membrane

MPulse oximeter

Analgesics

Carprofend mg/kg body weightsubcutaneous route

Surgery
1 Surgical procedureis: M Survival M Minor
™M One time
2 Location :

At operative room Prasuarthon animal hospital ,Faculty of Veterinary Science
3Surgeon/qualification:

The surgeon of this study isAssociation Prof. Suphot Srimahachota

Experience in porcine VVSD closure device.

Experience in human percutaneous coronary intervention more than 3000
cases
4 Procedure:

Standard procedure as in human percutaneous coronary intervention (PCI).
We will try percutaneous puncture in femoral artery. Then put the guiding catheter to
engage coronary artery. Then using the PCI guidewire for delivery the investigator
product (stent). Then remove the PCI guidewire and guiding catheter. Finally,
remove sheath in femoral artery.
5Pre- and post-operative provision : Detail the provision for both pre-and post-
operative care, including provisions for post-surgical observation.

All animals will NPO before surgery 12 hours and give prophylactic
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antibiotic, analgesia when animals be anesthetized. Post-operative care: all animals
will be observed until they are full recover in their cages. The attending veterinarian
(Phingphol Charoonrut ) will be observe for both pre -and post- operative care and in
post-operative care, all animals will be routinely checked for their eating, drinking,
and responsiveness. If veterinarian finds any abnormal signs: depression, loss of

appetite, fever, and discharge from wound, that animal will be treated immediately.

Euthanasia / Disposition of animals

1. Disposal of animals after completion of activity :

M Euthanatized
2. Euthanasia method
M Anesthetic overdose
Drugs used for euthanasia : Pentobarbital Sodium and Potassium chloride
Dose :Pentobarbital 20 mg/kg and KCL 10 ml/pig

Route of administration :Intravenous
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Case Record Form

Piggy number Date

Sex Body Weight(kg) Age
Anasthetic Record

Time duration Acetar rate

Isoflurane 1.5-3% (Ipm) ETtube No.

Tiletamine/Zolazepram(5mg/kg)

Carprofen (4mg/kg) Cephalexin(20mg/kg)
Stresnil(2mg/kg) Atropine(0.04mg/kg)

HR RR O2sat ETCO2
Arrhythemia Estimated blood loss

Recovery time to gain consciousness

ProcedureCAG + PCI
Dose heparin(unit) ASA(300) loading dose 1tab plavix(75) 4 tab loading dose
1. Type of stent Location Inflate stent

View degree Picture (Drawing)




Diagnosis

Picture (Sine)

Preimplantation

2. Type of stent

View

Diagnosis

Picture (Sine)

Preimplantation

Location

Picture(Drawing)

Postimplantation

Inflate stent

Postimplantation

102
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Complication

Surgical cutdown

Wound infection

Cardiac temponade

Epidemic disease

ASA or Plavix allergy / missing / unable to feed

F/U piggy No. next days Date

Body Weight(kg)

Anasthetic Record

Time duration Acetar rate
Isoflurane 1.5-3% (Ipm) ETtube No.

Tiletamine/Zolazepram(5mg/kg)

Carprofen (4mg/kg) Cephalexin(20mg/kg)
Stresnil(2mg/kg) Atropine(0.04mg/kg)

HR RR O2sat ETCO2
Arrhythemia Estimated blood loss
ProcedureCAG F/U

Dose heparin



1. Type of stent Location

Diagnosis

Picture (Sine) : Before Sacrifice

2. Type of stent Location

Diagnosis

Picture (Sine) : Before Sacrifice

Histopathology

View

degree

View
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Gross anatomy

Epicardial hemorrhage Area
Myocardial necrosis Area
Hemorhagic transform Area
Other Area

Proximal part of LAD stenosis?

Instent in LAD stenosis?

Proximal part of LCX stenosis?

Instent in LCX stenosis?

Stent part

Picture of Degradability by Fluoroscope (Sine)

1.Photomicrograph of Toluidine stained sections of Piggy number

days after stent implantation in porcine coronary artery

Proximal to stent 40X



LAD LCX

Proximal 1/3 of stent

LAD LCX

Middle 2/3 of stent

LAD LCX

Distal 1/3 of stent

LAD LCX

Distal to stent
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LAD LCX
VesselMorphometry
Proximaltostent | Proximal 1/3 | Middle 2/3 Distal 1/3 Distaltostent
ofstent ofstent

ofstent

Vessel or external elastic

lamina area (mm?2)

Stentorinternalelasticlaminaarea

(mm?2)

*percent(%) remnant of stent

area (per one stut ; mm?2)

Neointimalhyperplasiaarea

(mm?2)

Luminalarea (mm2)

*percent area stenosis (%) =
[(stent area-luminal area) / stent

area]
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Instentthrombosis

Inflammationscore with or

without eosinophilia (allergy)

Inflammation was graded as: 0 .none; 1 .scattered inflammatory cells; 2 . inflammatory cells

encompassing 50% of a strut in at least 25-50% of the circumference of the artery; or 3 . inflammatory cells

surrounding a strut in at least 25-50% of the circumference of the artery.

2.Photomicrograph of H&E stained sections of Piggy number

days after stent implantation in porcine coronary artery

Proximal to stent 40X

LAD LCX

Proximal 1/3 of stent

LAD LCX

Middle 2/3 of stent
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LAD LCX
Distal 1/3 of stent

LAD LCX

Distal to stent

LAD LCX

VesselMorphometr

Proximaltostent | Proximal 1/3 | Middle 2/3 Distal 1/3 Distaltostent
ofstent ofstent

ofstent

Vessel or external elastic

lamina area (mm?2)

Stentorinternalelasticlaminaarea

(mm?2)

*percent(%) remnant of stent
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area (per one stut ; mm2)

Neointimalhyperplasiaarea

(mm2)

Luminalarea (mm?2)

*percent area stenosis (%) =
[(stent area-luminal area) / stent

area]

Instentthrombosis

Inflammationscore with or

without eosinophilia (allergy)

Inflammation was graded as: 0 .none; 1 .scattered inflammatory cells; 2 . inflammatory cells

encompassing 50% of a strut in at least 25-50% of the circumference of the artery; or 3 . inflammatory cells

surrounding a strut in at least 25-50% of the circumference of the artery.
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Case Number: Date: Stent: Physician:
PERFORMANCE EVALUATION FORM
1. Deliverability of Stent
Comments: Excellent Good Acceptable Minimally Unacceptable
Acceptable
2. Ability to ACCESS AND
CROSS the lesion: -
Excellent Good Acceptable Minimally Unacceptable
Acceptable
Comments:
3. Stent Conformability and
vessel preserved curvature: o
Excellent Good Acceptable Minimally Unacceptable
Acceptable
Comments:
4. Stent Inflation and
Deflation Techniques o
Excellent Good Acceptable Minimally Unacceptable
Acceptable
Comments:
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5. Radiopacity of Stent Marker

Excellent Good Acceptable Minimally Unacceptable
Acceptable
Comments:
6. Overall of Stent
Performance o
Excellent Good Acceptable Minimally Unacceptable
Acceptable

Comments:
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