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New Insights Into the Use of Clopidogrel

: Duration of Dual Antiplatelet Therapy with Next Generation DES

@) The Heart Center of Chonnam National University Hospital
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What is the Optimal Duration of
Dual Anti-Platelet Therapy after PCI?

@) The Heart Center of Chonnam National University Hospital



Optimal Duration of DAPT

v Optimal duration of antiplatelet therapy after PCl is
still unclear.

v It can only be determined by means of a large,
randomized controlled study with long-term follow up.

@) The Heart Center of Chonnam National University Hospital



Stent Thrombosis
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Stent Thrombosis

The Patient, Procedure and Product Interplay

The Patients
The Setting, Systemic,

Acute and Vessel, Lesion factors and Late and

Early ST DAZT gosplis: Very Late ST

Antiplatelet tx, DAPT compliance,
mechanical hypersensivity,
and/or technical Delayed
factors Stent endothelium

The Procedure Thrombosis The Product

Adjuncts, Stent expansion, Stent design, Polymer type,
Apposition, Dissection, Load, distribution,
stent selection, IVUS Drug dose and type

@) The Heart Center of Chonnam National University Hospital



Proposed Mechanisms Leading to
and Very Late Stent Thrombos

&) The Heart Center of Chonnam National University Hospital



Pattern of healing at AMI culprit/vulnerable sites

vs. Stable plague following DES deployment

A Non-Culprit CUI site Non-Culprit

Neointima & _ | AMI lesion

I Ruptured plaque
VS.
Ei theroma with thick fibrous cap
B
L oo I o | = < o : = L)
Neointima h Stable lesion
(=3 = < L= p=
Non-Culprit  Culprit site  Non-Culprit - (TR b %’:
Conclusions—Vessel healing at the culprit site in AMI patients trml:ﬂiwﬂhDESm:nhnl:nhnﬂ 2layed comp
the culprit site in patients receiving DES for siable angina, emphasizing the importance of upg
mmhulugymﬂ:nmﬂrﬂpnmmﬂﬂﬂ.ﬂudmmmmadnnkcf rombotic c
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Dual Anti-Platelet Therapy and
1st and 2"d Generation DES

@) The Heart Center of Chonnam National University Hospital



Stent Thrombosis after DES: Relation to

Discontinuation _of Clopidogrel

6816 consecutive patients with DES followed for 4 years
Stent thrombosis in 1.2%; MI 89% and death 42%

Median time to ST after stopping clopidogrel: <6 mos: 9 days (IQR 5.5-22.5), >6 mos: 104.3 days (IQR 7.4-294.8)

Change in risk of ST and Clopidogrel Tx duration The increase in 'the cumula.tlve incidence of ST was low in patients
who discontinued clopidogrel beyond 6 months of therapy.
04 — Univariable
' =+ Mullivariable Cumulative incidence
—_ H (]
E 0.10 4 of stent thrombosis (%)
< 6 months
;;. [5 ] Patients who dhscontimesd clopsdopred thermpy
< 0.3 4 0.075 -
£ B
=
S 0.05 - 10 4
72}
‘@
0.2 4
: |
e 5
&
= H : | ; ;
o i 0.0 4 (a9 | 181 Patients on clopidogrel therapy
201 0 50 100 150 200 P
E days 0T T v T ' T ' 1
@ a 1 2 3 4
x Years after procedure
3 No. of paticnts
0 - S R I e e i e MY clopidogrel i 1.277 3934 7 830 1373
: : \ ; X y J ' X On clopidogrel 6816 5,181 1,074 398 116

0 6 12 18 24 30 36 42 48
Clopidogrel treatment duration {months)

Schulz S et al. ‘FurH
>
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Reduced-Function CYP2C19 Genotype and Risk of

ST with Clopidogrel: A Meta-Analysis

9,685 patients with PCI — 84 pts with stent thrombosis
: 72% non-carriers, 26% 1 reduced function allele, 2% 2 reduced function allele

A | Camiers of 1 or 2 CYP2C 19 Reduced-Function Alleles vs Noncarriers
CYP2C19 Reduced-Function Alleles,

No. of Events/ Stent Thrombosis
Mo. of Individuals at Risk , , ,
| | Hazard Ratio Increased Risk : Increased Risk
1or2 None (95% ClI) in Noncarriers : in Carriers
EXCELSIOR 1/243 4/554 0.57 (0.06-5.08) = :

CONCLUSION Among patients treated W|th |
clopidogrel for PCI, carriage of even 1 reduced-
function CYP2C19 allele appears to be i
associated with a significantly increased risk of - k
major adverse cardiovascular events, particularly | =
stent thrombosis.

@) The Heart Center of Chonnam National University Hospital




REAL-LATE and ZEST-LATE Study Patients

REAL-LATE

N=1,625 N=2,701

Broader population of

patients who had | Patients who

received any DES were free of
MACCE with

ZEST-LATE dual antiplatelet

N=1,357 therapy for at

Patients who had least a 12 month

participated in ZEST [] after DES

trial implantation

From July 2007 through September 2008 Composite of MI or beath dia

@) The Heart Center of Chonnam National University Hospital



REAL-LATE and ZEST-LATE

Cumulative Event Rate Cumulative Event Rate Hazard Ratio
Outcome Total No. of Events at 12 Mo at 24 Mo (95% Cl)} P Value

Clopidogrel ~ Aspirin  Clopidogrel ~Aspirin  Clopidogrel  Aspirin
+Aspirin Alone  +Aspirin Alone  +Aspirin  Alone

Primary end point: Ml or death 20 12 0.7 0.5 1.8 1.2 1.65 (0.80-3.36) 0.17
from cardiac causes

Secondary end points

Death from any cause 20 13 0.5 0.5 1.6 1.4 1.52 (0.75-3.50) 0.24
MI 10 7 0.4 0.3 0.8 0.7 1.41 (0.54-3.71) 0.49
Stroke 9 4 0.3 0.3 1.0 0.3 2.22 (0.68-7.20) 0.19
Stent thrombosis, definite 5 4 0.2 0.1 0.4 0.4 1.23 (0.33-4.58) 0.76
Repeat revascularization 36 26 1.7 1.1 3.1 2.4 1.37 (0.83-2.27) 0.22
M1 or death from any cause 27 17 0.8 0.8 2.3 1.7 1.57 (0.85-2.88) 0.15
MI, stroke, or death from 35 20 1.1 1.1 3.2 1.8

any cause | A
MI, stroke, or death from 28 15 1.0 0.8 2.7 1.3 1.84 (0.99-3.45) 0.06

cardiac causes
Major bleeding, according 3 1 0.2 0.1 0.2:mu 0]3%

to TIMI criteriaz: oo

Park SJ et al. I&Eﬂ
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Prolonged Double Antiplatelet Therapy in a Cohort of “De Novo"

Diabeteic Patients Treated With Drug-Eluting Stent Implantation

Nadia Mollichelli, MD*", Nuccia Morici, MD™", Federico Ambrogi, PhD®, Azeem Latib, MD*4,
Patrizia Boracchi, PhD¢, Cosmo Godino, MD*9, Luca Ferri, MD?®, Alfonso Ielasi, MD*,
Alaide Chieffo, MD™“, Matteo Montorfano, MD®, and Antonio Colombo, MD*%#*

Diabetes mellitus (DM) accounts for >25% of all percutaneous coronary interventions. In
patients with DM, drug-eluting stent implantation is associated with a reduced risk of
restenosis and target lesion revascularization. However, concern has been raised about the
incidence of late and very late stent thrombosis and the increased mortality rate, mostly
after thienopyridine withdrawal. We evaluated the long-term prognostic effect of thien-
opyridine discontinuation after drug-eluting stent implantation on the subsequent occur-
rence of stent thrombosis and all-cause death among a cohort of high-risk “de novo”
diabetic patients. From May 2002 to December 2005, 542 consecutive patients with DM
underwent drug-eluting stent implantation at 2 hospitals in Milan, Italy. For study pur-
poses, only the 217 patients who had not previously undergone percutaneous or surgical
revascularization were considered in the final analysis. The follow-up time was curtailed at
3.5 years. Detailed information about dual antiplatelet therapy (DAT) were collected for all
patients included. Of the 217 patients, 15 died (6.9%); in 9 cases, the cause of death was
cardiac (4.1%). The incidence of cumulative stent thrombosis was 4.6% (10 patients); 3
stentthmmboswwereeady(BS%),Slate(2.3%),andonly2wmverylate(0.9%).0ﬂhel_l;‘;i
lOcasesofstmtthmmbosis,SweredeﬁniteandSwerepmbable.Mmt(&)%)ofthestmt(‘f T .L

thmmbmesocwrmdwﬂhinﬁleﬁrst6mﬂmdurﬁlgDAT.mmdianduraﬁbnofDA; N '

was420days(‘mtcrqnarﬁlemnge350t0859).DATd_i_soonﬁ_x_mation_wastheonfyl' lepen: |

dent i of the follow-up events (hazard ratio 20.42, 95% confidence interval 49940y, ' «
-62). In conclusion, DM remains an indcpendent adverse lactor on clinical outcome. I |

P =
l':,

setting, prolonged DAT, even beyond that recommended in the guidelines; might b

- - - g o
D 2010 Elsevier Inc. All rights reserved. (Am .ardic 1%1.052"_ 1 401Y
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Origin of Restenosis after Drug-Eluting Stent Implantation
In Hyperglycemia is Inflammatory Cells and Thrombus

@) The Heart Center of Chonnam National University Hospital
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1.004q 29

Two-Year ClOpidOgrel Need registry

0,96~

Survival

A 2-year dual antiplatelet regimen with aspirin and clopidogre can prevent;
the occurrenc of very late stent thrombosis after PCI with DES.

Variable BMS (n=450) PES 1 5;";:1”;00;0— o mw |
12 Mos (n=173) 24 Mos (n=274) R

Clinical events

Cardiac death 12 (3%) 4 (2%) 5 (2%) 0.74

TLR 81 (18%)t 6 (3%) 8 (3%) 0.78

TVR 68 (15%)t 10 (6%) 10 (4%) 0.35

MI 9 (2%) 3 (2%) 1 (0.4%) 0.30
Stent thrombosis

Acute 1 (0.2%) 0 0 -

Subacutet 1 (0.2%) 1 (0.6%) 1 (0.4%)

Late 1 (0.2%) 0 0

Very late 0 4 (2%)*

All thromboses 3 (0.7%) 5 (3%)* 1 (0.4%)

t p <0.05, BMS vs. 12-month DES group.
* p <0.05, BMS vs. 12- and 24-month DES groups.

@) The Heart Center of Chonnam National University Hospital




Impact of Long-Term Clopidgorel Use after

PCI on _mortality

N=530 .
ACS: 57% | i ~vepmie
DES: 85% : b
Mean FU 2.4+0.8 y o= \* .
P=0.003
E 0.6+
4=
Z === Clopidogrel for > 1 year
& 04
== Clopidogrel for <1 year
0.2+
ood
250 500 750 1000 1250
Days from PCI ;
The use of clopidogrel >1 year after PCI was assoaated w?i h lowe C
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2009 Joint STEMI/PCI Focused Update

Recommendations

Class I Recommandation for the Use of Thienopyridines

1. A loading dose of thienopyridine is recommended for STEMI patients for

whom PCl is planned. Regimens should be 1 of the following:

a. At least 300 to 600 mg of clopidogrelt should be given as early as
possible before or at the time of primary or nonprimary PCl. (Level of
Evidence: C)

b. Prasugrel 60 mg should be given as soon as possible for primary
PCI.?627 (Level of Evidence: B)

c. For STEMI patients undergoing nonprimary PCI, the following
regimens are recommended:

(i) If the patient has received fibrinolytic therapy and has been given
clopidogrel, clopidogrel should be continued as the thienopyridine
of choice (Level of Evidence: C);

(i) If the patient has received fibrinolytic therapy without a
thienopyridine, a loading dose of 300 to 600 mgt of clopidogrel
should be given as the thienopyridine of choice (Level of
Evidence: 0);

(ii) If the patient did not receive fibrinolytic therapy, either a loading
dose of 300 to 600 mg of clopidogrel should be given or, once
the coronary anatomy is known and PCl is planned, a loading
dose of 60 mg of prasugrel should be given promptly and no
later than 1 hour after the PCI.?%%" (Level of Evidence: B)

@) The Heart Center of Chonnam National University Hospital

2. The duration of thienopyridine therapy should be as follows:

aJ In patients receiving a stent (BMS or drug-eluting stent [DES]) during

PCI for ACS, clopidogrel 75 mg dailyt?2° (Level of Evidence: B) or

prasugrel 10 mg daily§?’ (Level of Evidence: B) should be given for

at least 12 months;

b. If the risk of morbidity because of bleeding outweighs the anticipated
benefit afforded by thienopyridine therapy, earlier discontinuation
should be considered. (Leve! of Evidence: ()

3. In patients taking a thienopyridine in whom CABG is planned and can
be delayed, it is recommended that the drug be discontinued to allow
for dissipation of the antiplatelet effect. (Level of Evidence: The
period of withdrawal should be at least 5 days in patients receiir
clopidogre>® (Level of Evidence: B) and at 1Fast 7 days
receiving prasugrelt?’ (Level of Ewdence:ﬁ ess e
revascularization and/or the net benefit offﬁe:ﬂi@
the potential risks of excess bleed [

Kushner et aI C'lrcbf ‘
.,e.*'




CHARISMA: Study design

N = 15,603
Symptomatic patients with Asymptomatic patients with
coronary, cerebrovascular, or multiple atherothrombotic
peripheral arterial disease* risk factors*
n=12153 n = 3284
] ]
Clopidogrel 75 mg Randomized Placebo
ASA 75-162 mg Doublebfind ASA 75-162 mg

n = 7802 n = 7801

Follow-up until 1040 primary events

Primary end point:
First occurrence of MI, stroke (any cause), CV death (including hemorrhagic)
Principal secondary end point:
First occurrence of MI, stroke, CV death, hospitalization for UA, TIA, revascularization’

*n = 166 not in either category, but
included in overall analysis

'Coronary, cerebral, or peripheral Bhatt DL et al. N En /j"‘ ﬂ 206

&) The Heart Center of Chonnam National University Hospital




CHARISMA: Treatment effect by inclusion

criteria

M1, stroke, CV death

Hazard ratio RR (95% CI)

Asymptomatic* n = 3284 1.20 (0.91-1.59)

|
L
i P =0.20
Symptomatic'  n = 12,153 | 0.88 (0.77-0.998)
| P = 0.046
All patients N = 15,603 : 0.93 (0.83-1.05)
| i P=0.22
0.5 1.0
Clopidogrel
better

*Multiple atherothrombotic risk factors

'Documented coronary, cerebrovascular, ﬂ ; B [t
or peripheral arterial disease Bhatt DL et al. N'Engl J ‘; 2008

@) The Heart Center of Chonnam National University Hospital



CHARISMA: Pts with Established CV disease

Prior MI, ischemic stroke or symptomatic PAD; N = 9,478
Primary end point of CV death, MI or stroke (median F/U 27 months)

— 10- _

9 N=9,478 8.8%
ot

©® 89| — Placebo + ASA 7.3%
=

% edl — Clopidogrel + ASA

®

=

8 4-

=]

o

S 2

= RRR: 17.1% [95% CI: 4.4%, 28. ‘I%]l j%
o =L

0 (5] 12 18 24

Months since randomlzatlon agn

ﬂ" f
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2011 ACCF/AHA Focused Update of the Guidelines for the
Management of Patients With UA/NSTEMI

(Updating.the 2007 Guideline)

Table 2. Recommendations for Antiplatelet Therapy

07 Recommendations 2011 Focused Update Recommendations Comments

lass |
ASA should dministered to UA/NSTEM ts as soon as ASA dmini to UA/I Ml ts SO Modified recommen
possible af ospital presentation and co d in hospital tation and col nts wi er: (: ). (changed wi
patients no wn to be intol nt of that medicatio ve, (Le a: A) clarity)
Evidence: A) (Figs. d 8; A)
Clopidogrel (| ing e followed by daily maintenal ose) . Cloj ( d follo M e dose) ministered Modified recommen
should be ministe to UA/NSTEMI patients wih na to UA/NSTEMI ients wi are tal cal TS ty (level of evidence chal
1o take ASA becal hypersensitivity or maj rointes! maj St inal intolerance ( ). (l ide ] from A to B because tri
intolerance. (I vidence: A) (Figs. 7 and ) 0 not address {l
pecific subgroups in thi
ecommendation).
UA/NSTEMI nts with a tory 0l eeding, leted recomm
when ASA al pidogrel idminists alol ( ACH G/AHA
combination to minimi the ri: recurrent . expert consensus
strointesti eding ( Pl), shi e presci ument [14]),

7. The duration and maintenance dose of thienopyridine therapy should be as

follows:

a. In UVNSTEMI patients undergoing PC, clopidogrel 75 mg daily (17) or
prasugrelt 10 mg daily (22) should be given for at least 12 months (13,17).
(Level of Evidence: B)

b. If the risk of morbidity because of bleeding outweighs the anticipated -
benefits afforded by thienopyridine therapy, earlier discontinuation should be | 1 ,;f ‘
considered. (Level of Evidence: C) =

@) The Heart Center of Chonnam National University Hospital ,,Q ,M‘
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Coronary Responses and Differential
Mechanisms of Late Stent Thrombosis Attributed to
First-Generation Sirolimus- and Paclitaxel-Eluting Stents

Gaku Nakazawa, MID," Aloke V. Finn, MID,+¥ Marc Vorpahl, MID,* Elena R. IL.adich, MID,*
Frank ID. Kolodgie, PHlID,” Renu Virmani, MID*

Gairhersburg, Narylarnd; arid Arlarza, Georgia

174 autopsies with DES — 127 patients (73%) died > 30 days after PCI
Underlying Causes of Thrombosis of DES

. A RCA: SES (17months)
Underlying Causes of — e AL >
Thrombosis in First-Generation DES Do 8 ‘

: SES PES P
>
Late thrombosis (230 days), n (16) (25) Value

AM], penetration of necrotic core 5 5 0.47

Bifurcation 1 £ 0.06

Long/overlapping stents 0 2 0.50 B
[

Underexpansion 1 1 1.00 :
o

Isolated uncovered struts 2 1 0.55 8

Localized hypersensitivity reaction 7 0 0.0005 §
g

Malapposition from excessive to fibrin 0 7 0.03 3
K

@) The Heart Center of Chonnam National University Hospital



Three-Month Dual Antiplatelet Therapy After

Implantation of Zotarolimus-Eluting Stents

851 Successful Implantation of
Zotarolimus-Eluting Stent

16 Viclation of selection criteria -+
6 Previous implantation of DES
2 Use of other DES
3 Use of concomitant warfarin > 12 Dropped out
1 Clopidogrel use due to CVA 2 Withdrawal of consent
1 Renal dysfunction 1 Hypersensitivity to clopidogrel
2 Left main lesions 9 Use of other antiplatelets

1 Total stent length > 60 mm

823 analyzed

T Adverse cardiac events
4 Follow-up loss

a

812 Event-free at 3 months
after index procedure

Y W

661 Discontinuing clopidogrel 151 Receiving clopidogrel
at 3 months more than 3 months
Group | Group |

':} 7 9 0 . H . L : -' . ¢ ¥, = . \’
\‘-.;)The Heart Center of Chonnam National University Hospital a“_ . -C B0 5 o



Three-Month Dual Antiplatelet Therapy After

Implantation of Zotarolimus-Eluting Stents

= Clopidogrel = 3 months
Clopidogrel! > 3 months

@
E A B
§ 1 ﬂu- 1 1 Im.—
5 M
- <
o = 095+
E
E. E
° =
_.:_ 055 @ [0590=
E £
= P=0.73 S P=0.53
a *..E .
E =1
=4
] (73]
2 080 |
E o0 180 270 ae0 450 90 180 270 360 450
=
w Days
Mo. at Risk
Clopidogrel  ga1 659 652 B45 211
=3 months
Clapidogrel
>3 months 151 146 146 142 51

@;) The Heart Center of Chonnam National University Hospital



Journal of the American College of Cardiology Vol 57, No. 17, 2011
© 2011 by the American College of Cardiology Foundation ISST™N O735-1097/%36.00
Published by Elsevier Inc. Adoi:10.1016/7.jacc.2011.03.005

EXPEDITED PUBLICATION

Clinical Evaluation of the Resolute
Zotarolimus-Eluting Coronary Stent System
in the Treatment of De Novo Lesions

in Native Coronary Arteries

The RESOILUTE US Clinical Trial

Alan C. Yeung, MID,™ Martin B. L.eon, MID,Ft Ash Jain, MID,+ Thaddeus R. Tolleson, MID>, &

Douglas J. Spriggs, MID,|| Brent T. Mc ILaurin, MID, 9 Jefirey J. Popma, MID.,# Peter J. Fitzgerald, NMID,*
IDonald E. Cutlip, MID,** Joseph M. Massaro, PHID,¥+ Laura Mauri, MID, MSc,FF on behalf of the
RESOILUTE US Investigators

Palo A7ro ard Frerorz, Califorrzica; New York, Newo York; Tyler, Texas; Clearwveafter, Florides

Arrcdersor:z, Sowth Carolirica; carid Bosforz, Ndasscachiesefss

Overall, 1,402 patients were enrolled with a mean reference vessel
diameter of 2.591£0.47 mm and diabetes prevalence of 34.4%.

30 Days 12 Months
Outcome (n =1,398) (n = 1,376)
v The overall rate of ST was 0.1% (2 of 1,376), and dual TLF 1.4% (20) 4.7% (65)
antiplatelet use was 97.0% at 30 days and 93.3% Death 0.L% () 1.3%(18)
Cardiac 0.1% (1 0.7%(9
at 12 months. JE )
Noncardiac 0.0% (0) 0.7%(9)
v' Definite or probable ST was observed only among , ,
Myocardial Infarction 1.2% (17) 1.4%(19)
patients treated with 2.25-mm stents. Quwave 0.4% (1) 04%(2)
This included 1 patient with definite ST who presented T 1.1% (16) 1.2% (17)
with MI and angiographically confirmed ST on day 32 Clinically-driven TLR 0.4% (2) 2.8% (39)
despite dual antiplatelet therapy, and 1 patient with Clinically-driven TVR 0.4% (5) 4.6% (63)
probable ST who was not discharged on aspirin and died Stent thrombosis (ARC 0.1% (1) 0.1% (2)
of presumed cardiac causes on day 5. definite + probable)
Early (<30 days) 0.1% (1) 0.1% (1)*
Late (>30 and =360 days) n/a 0.1% (L)t

&) The Heart Center of Chonnam National University Hospiar -~ -




Second-generation everolimus-eluting and > W
paclitaxel-eluting stents in real-life practice (COMPARE):

a randomised trial

Elvin Kedhi, Kaiyum Sheik Joesoef, Eugene McFadden, Jochem Wassing, Cardos van Mieghem, Dick Goedhart, Pieter Cornelis Smits

Randomly assigned 1800 consecutive patients (aged 18-85 years) undergoing percutaneous coronary
intervention at one centre to treatment with everolimus-eluting or paclitaxel-eluting stents.

57 — Paclitaxel stent
Stent thrombosis — Everolimus stent
~— 4_
&
4
8
£
£ 3_ p=0-002, y=9-94, df=1
£
t
#
T 27
4
g
-
[=
2.
—_—
0 —
I I I I I I I I I I I I |
Numberat risk

Paclitaxelstent 903 886 885 884 882 80 87 84 873 80 80 869 869
Everolimusstent 897 889 886 885 884 884 882 881 878 878 85 84 84

Recommanded DAPT : at least 12 months
Al/92% at 1 M, 91/91% at 6 M, 70/70% at 1 Y

gspital

Event rate of late stent thrombosis (%)

Late stent thrombosis

p=0-25,y%=1:31, df=1

Number at risk \
Paditaxelstent 903 897 897 896 895 893 890 887 885y 83-881— 1881 88
Everolimusstent 897 890 839 887 886 'Bsg 8847768y 83L¥e704 8

O B e

= |
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Comparison of Zotarolimus-Eluting
and Everolimus-Eluting Coronary Stents

Patrick W. Serruys, M. D., Ph.D., Sigmund Silber, M .D., Ph.D._,
Scot Garg, M. B., Ch.B., M. R.C.P., Robert Jan van Geuns, M.D., Ph.D._,

Gert Richardt, M .D., Pawel E. Buszrman, M._D., Ph.D., Henning Kelbaxesk, M .D._,
Adrianus Johannes van Boven, M.D., Ph.D., Sjoerd H. Hofrma, M.D_., Ph.D.,
Axel Linke, M. D., Ph.D., Volker Klauss, M .D._., Ph.D., Williarm Wijns, M .D., Ph.D._,
Carlos Macaya, M. D., Ph.D., Philippe Garot, M.D._., Carlo DiMario, M ._.D., Ph.D._,
Ganesh Manoharam, M. B.,, B.Ch., M.D., FR.C.P.,, Ran Kornmnowski, M._.D._,
Thormas Ischinger, M. D., Ph.D., Antonio Bartorelli, M.D., Jacintha Ronden, Ph.[D._,
Marco Bressers, M.Sc., Pierre Gobbens, B.Sc., Manuela Negoita, M .D._,
Franmnk van Leeuwen, M ._D., and Stephan Windecker, M _.D.

Randomly assigned 2292 patients treated with ZES or EES

ZES EES Difference p . . )
(N=1119) (N=1126) (95% CI) e 2.0 Definite Stent Thrombosis  Probable Stent Thrombosis
% Cardiac death Y Cardiac death
G BLE EIE IR — A MI (according to ARC A MI (according to ARC ‘
S definition) definition) Zotarolimus
All patients 13 (1.2) 3 (0.3) 0.9 (0.2 to 1.6) 0.01 % 154 @ Target-lesion A
é’: revascularization
Acute (0-1 day) 4 (0.4) 1 (0.1) 0.3 (-0.1 to 0.7) 0.22 [ ®
o
9 A
Subacute (2-30 days) 5 (0.4) (] 0.4 (0.1 to 0.8) 0.03 S
Late (31-360 days) 5 (0.4) 2 (0.2) 0.3 (-0.2 to 0.7) 0.29 o
2
=
Stent thrombosis (0-360 days) L; A ‘r
£ * Everolimus
=
Possible 9 (0.8) 9 (0.8) 0.0 (-07t007)  1.00 v "
Definite or probable 18 (1.6) 8 (0.7) 0.9 (0.0 to 1.8) 0.05
1 | 1 I 1
Definite, probable or possible 26 (2.3) 17 (1.5) 0.8 (-0.3 to 1.9) 0.17 10 20 30 270 360
Days since Initial Procedure
Recommanded DAPT : at least 6 months v

Serruys PW et al.
@) The Heart Center of Chonnam National University Hospital #




EXCELLENT Outcomes Regardless of

Antiplatelet Therapy Duration after DES

Purpose: To compare the efficacy and safety of 6 months versus 12 months duration of dual antiplatelet therapy
(DAT) after implantation of a drug-eluting stent.
Study design: Open-label multicenter non-inferiority trial with a 2x2 factorial design, including 1443 patients with
coronary artery disease, randomly assigned to 6 or 12 months of DAT and either an everolimus-eluting or a sirolimus-
eluting stent.

Result: 6-month DAT was non-inferior to 12-month DAT with regards to the primary endpoint, 12-month target-
vessel failure (a composite of cardiovascular death, myocardial infarction [MI], and clinically driven target-vessel
revascularization). Other secondary endpoints, including a safety endpoint (a composite of death, MI, cerebrovascular
accident, stent thrombosis, and TIMI major bleeding) and a composite of major adverse cardiac and cerebrovascular
events (MACCE), did not differ between the 2 groups.

6-month DAT 12-month DAT Hazard ratio
(n=716) (n=712) (95% CI) p value

PO ETR7 R ETG 4.7% 4.4% 1.17 (0.73-1.89) NS
Target-vessel failure?
Secondary endpoints o o
Safety endpoint? S 0% 1.13 (0.64-1.99) N
Cardiac death 0.5% O 0.58 (0.10-3.23) N
Myocardial infarction LA Lol oo 1.62 (0.67-3.93 N
Stent thrombosis¢ Usee Ot ¥ 1.68 (0.47-6.06) N
TIMI major bleeding? U.5% Uee 0.50 (0.09-2.71) N

7.5% 8.4% . NS
MACCE® 0.98 (0.68-1.40)

Conclusion: 6-month DAT is non-inferior to 12-month DAT with regards to the risk of target-vessel failure
at 12 months after DES implantation. A larger-scale randomized controlled trial is required to test the
impact of shorter duration of clopidogrel therapy on the hard endpoints of death, MI, and stent thromb05|s

a, target-vessel failure (a composite of cardiovascular death, MI and clinically driven target-vessel

revascularization) ; b, a composite of death, MI, cerebrovascular accident, stent thrombosis, and TIMI major
bleeding; c, definite or probable stent thrombosis by ARC definition; d, overt clinical bleeding with a drop of whex
hemoglobin of >5 g/dl or hematocrit of >15%; e, a composite of death, MI, stent thrombosis, cerebrovas.g:ular ot

accident, and TIMI major bleeding. Gwon H-C. Presented . ACC 201 s;'

w) The Heart Center of Chonnam National University Hospital ',j; :



How to Prevent Stent Thrombosis by

Optimizing Stent Selection

v" Newer generation DES appear to be associated with fewer
LST and VLST events
v" Whether this is consequent upon DES design, drug and

polymer improvements or in part coincident with technical

and procedural improvements is unclear

v" Some existing DES features, open cell, side-branch access,

flexibility, radial strength may provide differential

advantages in certain vessel and lesion types 1 L

v" Almost universal move to minimize drug and

&) The Heart Center of Chonnam National University Hospital



Dual Anti-Platelet Therapy and New DES

v Biodegradable Polymer Coating DES
v Endothelial Progenitor Cell (EPC) Capture Stents

v' Bioabsorbable Stents

@) The Heart Center of Chonnam National University Hospital



Biolimus-Eluting Stents: BioMatrix™

ABLUMINAL COATING
Improved healing

More targeted tissue release
Less systemic exposure

BIOLIMUS A9™ DRUG
Biosensors’ proprietary rapamycin derivative
Highest lypophilic profile of all common limus drugs

BIODEGRADABLE PLA
Co-released with BA9™
Fully biodegrades from the stent in 6 months

S-STENT™ PLATFORM

Superior side branch access without compromising radial strength (Data °“3ﬂfe :

@) The Heart Center of Chonnam National University Hospital
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Designed for Improved Healing and

Long-term Safety

DRUG AND POLYMER FULLY RELEASED FROM STENT,
SAFETY PROFILE OF BMS ACHIEVED
CO-RELEASE OF RETURN TO NATURAL

BA9™ AND PLA LACTIC ACID LEVEL

MONTHS

1. Drug and Polymer is gone after 6-9 months
2. Leavmg behind a Bare Metal Stent (BMS) LY
3. BMS is safer for those patients who are not compliant of DUaP'

&) The Heart Center of Chonnam National University Hospital ",ﬁ :



Biolimus-eluting stent with biodegradable polymer
versus sirolimus-eluting stent with durable polymer for
coronary revascularisation (LEADERS): a randomised
non-inferiority trial

Stephan Windecker, Patrick W Serruys, Simon Wandel, Pawel Buszman, Stanislaw Trznadel, Axel Linke, Karsten Lenk, Thomas Ischinger,
Volker Klauss, Franz Eberli, Roberto Corti, William Wijns, Marie-Claude Morice, Carlo diMario, Simon Davies, Robert-Jan van Geuns,
Pedro Eerdmans, Gerrit-Anne van Es, Bernhard Meier, Peter |ini

Summary

Background A novel sten
promising results in pre
biodegradable polymer)w

Methods We undertook :
aged 18 years or older v
randomised by a compu
sirolimus-eluting (n=850
clinically-indicated target
were randomly allocated

measure at 9 months. Th

Findings We analysed all
for the primary endpoint
inferiority=0-003, p for s1
myocardial infarction (4
(38 [4-494] vs 47 [5-5%], |
and 167 {78%) in the sirc
were non-inferior to sirol
-2-2% [95% CI-6-0to 1

Definite ST
5 —_

Cumulative incidence (%)

p=0-84
—— BES
——-SES

> W

Recommanded DAPT : at least 12 months

- ———

able polymer showed
is-eluting stent (with

entres. 1707 patients
-omes were centrally
is-eluting (n=857) or
ywardial infarction, or
to treat. 427 patients

as principal outcome

olimus-eluting stents
-64-1-19], p for non-

Number at risk

BES 857 833 826 825 824 821 818 817 816 808
SES 850 822 818 816 815 815 813 806 803 799

I
3

1 ] |
4 5 6

Months of follow-up

g [or superiority=0-22),
isel revascularisation
olimus-eluting group
olimus-eluting stents
ps 23-39%, difference

Interpretation Our results suggest that a stent eluting biolimus from a biodegradable polymer represents a safe
and effective alternative to a stent eluting sirolimus from a durable polymer in patients with chronic stable coronary
artery disease or acute coronary syndromes.

&) The Heart Center of Chonnam National University Hospital
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See Comment page 1126
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Definite/Probable ST through

3.years FU in LEADERS

3-year HR
2-year HR y
4.0 1-year HR 1.08 [8/.61 to 1.90] Uek) Ut it 1'*71]
1.20 [0.65 to 2.20] P = 0.79* P=0.96
P = 0.56* 3.0% 3.2% o
- l"l_3 = A 0.1%
3.0 2.7% : ] 70
| (o)
> 8% A 0.2%
I 039 A 0.4%
2.0
- BES
—— SES
1.0
e
0 6 12 18 24 301 g
Number at risk 38 “f‘f‘“‘?-’i
BES 857 848 806 795 785 ims ,,,,gt?z.;w
SES 850 842 801 792 779 . a Lk DR |
?8 . ; P L

*P values for superiority L5
2 ) o _ Serruy PW. ' iy
e-j) The Heart Center of Chonnam National University Hospital S Tod : >



Definite ST in High Syntax Score (>16)

1-year HR 2-year HR 3-year HR
6.0 0.55 [0.20 to 1.50] 0.5 [0.18 to 1.34] 0.50 [0.18 to 1.34]
P =0.24* P=0.17* P=0.17*
5.0 5.0%
| 4.6% 5.0%
4.0 rl A 2.1% A 3.5% A 3.5%
3.0
2.5% 2.5% 2.5%
2.0
= BES
— SES
1.0
0
0 6 12 18
Number at risk
BES 239 236 223 220
SES 222 217 196 194

*P values for superiority
@) The Heart Center of Chonnam National University Hospital




ESTIMATE-BES

* Pl: Moo Hyun Kim
 DAPT. 6 months vs. 12 months
* N1=1,060 CAD pts except AMI

@) The Heart Center of Chonnam National University Hospital



Randomized Comparison of the Nobori Biolimus A9-Eluting
Coronary Stent With the Taxus Liberté Paclitaxel-Eluting
Coronary Stent in Patients With Stenosis in Native
Coronary Arteries
The NOBORI 1 Trial—Phase 2

Bernard Chevalier, MI
Gerhard Schuler,
Karl E. Haupt

Didier Carrie, MD, PI

Dragica Paunovic, MI

Background—The newly dev
antiproliferative agent Biol
Methods and Results—We co
and the paclitaxel-eluting si
and Australia. Patients wi
enrollment. The primary e
quantitative coronary angic
intravascular ultrasound p:
adverse cardiac events con
in-stent late loss was signil
(1.32+0.50 mm) reaching |
(P="0.001) and the seconc
reduction in binary restenc
detected by intravascular v
cardiac events rate was 4.6
in the Nobori arm and 4.4

Conclusions—The NOBORI

J: Eulogio Garcia, MD;
Koolen, MD, PhD:

e Morice, MD;

); Danny Detiege. MS:
I Clinical Investigators

slvmer, polylactic acid. and the
ng neommtima formation.

iolimus AY-eluting stent Nobori
i) at 29 centers in Europe, Asia,
y arteries were considered for
dary end points included other
ite of restenosis as well as key
bosis and composite of major
scularization. At 9 months, the
s group (0.11=x20.30 mm versus
ent versus Taxus Liberté stent
as confirmed by a significant
neointimal volume obstruction,

Table 4. Clinical Outcomes at 300 Days
Nobori Stent Taxus Stent

Group (N=153) Group (N=90)
All Events N Yo N %
Death 2 1.3 3 3.3
Cardiac death 1 0.7 1 1.1
MI 6 3.9 5 5.6
Q-wave 1 0.7 3 3.3
Non—Q-wave 5 3.3 2 2.2
TLR 2 1.3 B 6.7
Percutaneous 2 1.3 5 5.6
Surgical 0 0.0 1 1.1
Clinically indicated TLR 0 0.0 2 2.2
Percutaneous 0 0.0 2 2.2
Surgical 0 0.0 0 0.0
TVR 4 2.6 0 0.0
Percutaneous 4 2.6 0 0.0
Surgical 0 0.0 0 0.0
Clinically indicated TVR 3 2.0 0 0.0
Percutaneous 3 2.0 0 0.0
Surgical 0 0.0 0 0.0
MACE 7 4.6 5 5.6
Stent thrombosis 0 0.0 4= 4.4
Acute 0 0.0 3 3.3
Subacute 0 0.0 2 2.2
Late 0] 0.0 o} 0.0

i (P=0.01). The major adverse

e stent thrombosis rate was 0%

iority of the Nobori Biolimus

AQ9-eluting stent versus the Taxus Liberté stent in reducing neointimal proliferation. Both stents showed a low major
adverse cardiac events rate in the studied population. (Cire Cardiovasc Intervent. 2009:2:188-195.)

Recommanded DAPT : at least 6 months

@) The Heart Center of Chonnam National University Hospital




GENOUS: the Role of Endothelial Progenitor Cells (EPCs) 3) EPCs are captured by antibodies

immobilized on the stent surface

2) EPCs circulate
through the bloodstream

A - PBs o NN
B
S 3NN ST
N

1 hour . 12 hours 48 hours

72 hours

© Orbus MT Inc. %




Benefits of EPC Capture Stents (Genous)

Benefit 1: Protects Against Thrombus

Genous establishes functional endothelium. No long
term anti-platelet therapy is required.

Benefit 2;: Minimizes Restenosis

Genous establishes healthy endothelium which
expresses vasoactive compounds, such as nitric oxide,
which modulates neo-intimal hyperplasia and thus
restenosis.
#% No polymer - polymers can cause

inflammation due to hypersensivity

#% Antibody is covalently bonded, extremely
strong bond gfrl: ;
* won't scrape off as stent is deployed |

* it is more |mportant to have antibodies on the ms\ld‘ba

of the stent, which is protected by the balloon =
@) The Heart Center of Chonnam National University Hospital 4 ,‘t. L




Porcine Implants at One Hour

Bare metal stent with no
cell coverage

@) The Heart Center of Chonnam National University Hospital



Porcine Implants at 14 Days

Complete Healing in Genous Delayed Heai‘li -_m"
‘r: v_r,,:“,ffl‘?-.!_- S

A

&) Tre Heart Centier of Channam National University Hospital



28 Day Histology — Porcine

BMS stent
BRI eget Typical neo-intimal
response to stent
injury with evidence of
immature intima and

remaining active fibrin.

Complete healing
with mature neo-

) |
: LA “‘L,._
3

Genous

@) The Heart Center of Chonnam National University Hospital



Intervention

Clinical results after coronary stenting with the Genous™
Bio-engineered R stent™: 12-month outcomes of the

e-HEALING (Healthy Endothelial Accelerated Lining Inhibits
Neointimal Growth) worldwide registry

Sigmund Silber', MD, PhD; Peter Damman?%, MD; Margo Klomp?, MD; Marcel A. Beijk?, MD;
Manfred Grisold®, MD; Expedito E. Ribeiro?, MD, PhD; Harry Suryapranata®, MD, PhD; Jaroslaw Wajcik®,
MD, PhD; Kui Hian Sim’, MD, PhD; Jan G.P. Tijssen?, PhD, MPH; Robbert J. de Winter?*, MD, PhD

on behalf of the e-HEALING investigators Table 4. Twelve-month clinical outcomes.

Table 3. Adherence to dual anti-platelet therapy. Outcome  New

G RGN  Main conposie outzame

At 30-day visit Tng&tmlhim* 401 (8.4%)
DAPT 4103 / 4939  (83.1%) Indiadual oufcomes
DAPT stopped 640 / 4939  (13.0%) g:i’ﬂ‘t i 1:; Ei":;
Deceased 32 / 4939 (0.6%) L infarchi B (L0%)
Unknown 164 / 4939 (3.3%) !l] M 17 (0.4%)

At 6-month visit Non-0-wave MI 77 (L6%)
DAPT 2915 / 4939 (59.0% Chimcally indicated target lesion revascularisation 266 (5.7%)
DAPT stopped 1626 / 4939  (32.9%) P %5 (5.2%)
Deceased 76 / 4939 (1.5%) CABG )30 (0.6%)
Unknown 322 / 4939 (6.5%) Target vessel revascularisation 304 )

AT 12-month visit o 72 R
DAPT 1692 / 4939 (34.3% - Gl 3
DAPT stopped 1187 / 4939  (24.0%) Composite autromes a e

Deceased 111/4939  (2.2%) L ﬂﬂ :'

e 8
urkam 1-949+49;9—|(39.5%) ¥ '
Recommanded DAPT : at least 1 month Cardiac death, "ITM g -
Death or MI . R s

&) The Heart Center of Chonnam National University Hospital Cardiac death ngt




EPC-Capturing Aptamer Stent

. TR
j"/; /m q-x wi | AR
) g | i

Ak

I 1t s o IR

CNUH data. 2009 ACC. Tissue Eng Regen Med 2009;6:555-61




EPC-Capturing Aptamer Stent

Aptamer Cobalt-chromium Taxus

Re-endothelialization score = 3.6; 3.4; 1.3
(complete: 4, ~75%: 3, ~50%: 2, ~25%: 1, ~0%)
Thrombus appearance rate = 16.7 %; 0%; 66.7%

CNUH data. 2009 ACC. Tissue Eng Regen Med 2009;6:555-61



Genous stent clinical trial in Korean AMI pts

* Genous-STEMI: [STEMI pts
(n=1,000), PI: Seung Jung Park,
DAT — 1 month)

 GREAT study: [NSTEMI pts
(n=1,000), PI: Youngkeun Ahn, G
DAT - 3 months) T

&) The Heart Center of Chonnam National University Hospital ‘ &Q W ‘



Bioresorbable Scaffold — Rationale and Goals

Vessel scaffolding is only needed transiently

v Revascularize the vessel like a metallic DES, then resorb
naturally into the body.

v Leave no permanent metallic implant.

v" No permanent scaffold - restores natural vascular response
to physiological stimuli and potentially permits late lumen
expansion.

v' No stimulus for chronic inflammation - potentially reduces
the need for long-term dual antiplatelet therapy.

v Future re-intervention (PCI and CABG) is facilitated

B el
v Provide compatibility with non-invasive dlagPOS‘tICj ifmaging
(MR/CT), allowing non-invasive follow- up Y ‘

@) The Heart Center of Chonnam National University Hospital



Bioabsorbable Stent Program

PLA

o

f 3;‘1%: ;‘1 O s Tyrosine-

S RS 2 Policarbonate
PAE-Salicylate

Magnesium

o IRAES

w N
"'f"g;

)

@) The Heart Center of Chonnam National University Hospital



Abbott Vascular BVS Everolimus Eluting Device

BVS
Bioabsorbable
Platform

ML VISION™
Balloon DS

Bioabsorbable
Polymer Coating %, “og e =



Porcine Coronary Artery Safety Study:
Representative Photomicrographs. (2x)

BVS Cohort A
1 - Toly *'= . I e

@) The Heart Center of Chonnam National University Hospital



A bioabsorbable everolimus-eluting coronary stent system 3
(ABSORB): 2-year outcomes and results from multiple
imaging methods

Patrick W Serruys, John A Ormiston, Yoshinobu Onuma, Evelyn Regar, Nieves Gonzalo, Hector M Garcia-Garcia, Koen Nieman, Nico Bruining,
Cécile Dorange, Karine Miquel-Hébert, Susan Veldhof, Mark Webster, Leif Thuesen, Dariusz Dudek

Summary
Background Drug-eluting metallic coronary stents predispose to late stent thrombosis, prevent late lumen vessel Lancet 2009;373: 897-910
enlargement, hinder surgical revascularisation, and impair imaging with multislice CT. We assessed the safety of the  see comment page 259

bioabsorbable everolimus.elutine stent (RVS) see Perspectives page 887
6 months 12 months 18 months 2 years Thorax Center
Methods 30 patiel (n=30) (n=29)" (n=29)" (n=28)T  yith (ProfPW SerruysMD,

2 - - ¥ Onuma MDD, E Regar MD,
HI_U]hp]E ‘lmaglng Cardiac death 0% 0% 0% 0% ters N Gorzalo MD, K Nieman MD,
(virtual histology, .

MI 3-3% (1) 3-4% (1)t 3-4% (1)1 3-6% (1) N Bruining PhDY) and
Department of Radiolo
Findings Clinical ( ~ QWave M 0% 0% 0% - ths, {KE:ieman MD), Erasmu?r
ischaemia-driven ~ Non-Q-wave M 33% (D 34%(DF  34% 1) 36% (1)  tion Medical Center, Rotterdam,
. . Netherands; Avckland City
(non-Q wave). 18-1  Ischaemia-driven TLR 0% 0% 0% 0% ). At Hospital, Auckland, New
2-year angiograph By PCl 0% 0% 0% 0% iffer  zealand (Prof A Ormiston M8,
from the findings By CABG 0% 0% 0% 0% 1ths M WebsterMB); Cardialysis BY,
and 2 years was d ons Rotterdam, Netherlands
dno di Ischaemia-driven MACE (cardiac death, MI, 3-3% (1) 3-4% (1) 3-4% (1)% 3-6% (1) .  (HMGarcia-Garcia MD); Abbott
pli'esente MO dISCE o1 ischaemia-driven TLR) M vascular, Diegem, Belgium
the remaining a ent
8 APk [Gient thrombosis 0% 0% 0% 0% (C Dorange M5
coronary artery in K Miguel-Hébert PhD,
SVeldhof RN); Skejby Sygehus,
. . . . . . Aarhus University Hospital,
Interpretation At 2 years after implantation the stent was bioabsorbed, had vasomotion restored and restenosis Skejy, Dmmﬂf P

prevented, and was clinically safe, suggesting freedom from late thrombosis. Late luminal enlargement due to plaque (L thuesen Mp); and

reduction without vessel remodelling needs confinmation Jagiellonian University,

Krakow, Poland (D Dudek MD)

Recommanded DAPT : a minimum of 6 months
@) The Heart Center of Chonnam National University Hospital




Serial assessment of stent struts by OCT

Q After stenting 6 months

Serruys PW et aL kﬁrq :" ;3 73:89

f\ - - 7 a . : o . U : J. )
/) The Heart Center of Chonnam National University Hospital R S ‘4_m POy



Clopidogrel withdrawal: Is there a “rebound
phenomenon?

Cessation of clopidogrel therapy

TP2Y12 ADP Rc TAA COX-1/COX-2 TVWF-mediated

activation Activity* PLT activation*
TP-selectin and TGP Ilb/Illa TThromboxane
CD 40L expression activation A2 production

TInflammation TPLT aggregation

Prothrombotic/
Proinflammatory state

Clustering of adverse clinical events [

Sambu et al. Thromb Haemgy
{‘.};) The Heart Center of Chonnam National University Hospital ” P



Summary

v" Optimal duration of antiplatelet therapy after PCI is
still unclear.

v Duration of DAP therapy should be longer in higher-
risk patients such as patients with ACS, DM and
susceptible to stent thrombosis.

v It can only be determined by means of a large,
randomized controlled study with long-term follow up.

v" New DES and antiplatelet agents would be ¢
to decrease the duration of DAPT and the
events.

@) The Heart Center of Chonnam National University Hospital : ,,Q ST At



PROIonging Dual-antiplatelet treatment after Grading stent-

iInduced Intimal hyperplasia study (PRODIGY)

All Comers PCI Patients
Intent-to-stent
1:1:1:1

. Balancing Randomization

Y
Xience® Taxus® Endeavor® BMS

High Late Loss Moderate Late Loss Mild Late Loss No late Loss
Inhibition Inhibition Inhibition Inhibition

| ‘ 30-Days | l

1:1
‘mmndomhaﬁon

Short Prolonged
Dual Anti-platelet Tx Dual Anti-platelet Tx

1 —————————— E— | — .
Aspirin Clopidogrel Aspirin Clopidogrel
6 mos 6mos | —| 6 mos

F-up visits
every 6 months

12mos | - 12 mos

12 mos |

18 mos | 18 mos | — |18 mos

r Y 24 mos

24mos | Y 24mos | Y
1° Endpoint: All-cause Death, Myocardial Infarction or Stroke at 24 Months
o
< o T

6-?;) The Heart Center of Chonnam National University Hospital Valgimi g|



Dual Antiplatelet Therapy Study @

All patients on 50% of patients continue on
_ aspirin +open-label Dual Antiplatelet Therapy
DES n = : N, .
thienopyridine
15,245 therapy for Results not
12 months expected
BMS n = until 2014!

5,400 1:1 Randomization 50% of patients receive
at month 12 aspirin + placebo

Total 33 month patient evaluation including adc_llitior!'aliigﬁe th fo
Mauri L et al. An Heart /.

&) The Heart Center of Chonnam National University Hospital ',jt :
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TiO, thin film coating

U

gene
plasmid (6732bP)

Beta galactosidase
gWiz-Beta gal

Drug (Abciximab
TiO, thin film

Plasmid
spitetal

H,O modification by H,O plasma

* plasmid grafting

>
\{\
VY,
C\Q“C? \Cz\ @ drug grafting @

L
a7



Thank your for your attention !

@) The Heart Center of Chonnam National University Hospital



