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RAVEL:  0% restenosis!!!RAVEL:  0% restenosis!!!



Bigger Is Better:  Late Loss vs. Risk of TLRBigger Is Better:  Late Loss vs. Risk of TLR

ENDEAVOR
TAXUS

XIENCE V

DRIVER
VISION

Pr
ob

ab
ili

ty
 o

f T
LR

Pocock et al, JACC in pressPocock et al, JACC in press







Animal Data on Delayed HealingAnimal Data on Delayed Healing
Bx Velocity Express

Cypher Taxus

A. Finn, Renu Virmanin,  SOLACI 2006



Krucoff et al, Circulation. 2007.Krucoff et al, Circulation. 2007.
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Second Generation DES:  What questions have we 
learned to ask from Cypher & Taxus?
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Is local drug delivery sufficient to inhibit 
hyperplasia also toxic to vessels or to 
endothelial healing?
Does local inflammatory response to 
polymer prevent endothelial healing?
Are other aspects of device deployment or 
adjunctive therapy related to long term 
safety?
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DRUG ELUTING STENTS:
What if the polymer is minimal 

and goes away?
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A Stent Specifically Designed for Controlled Drug 
Delivery from a Bioresorbable Polymer

CoStar® Paclitaxel-Eluting Coronary Stent SystemCoStar® Paclitaxel-Eluting Coronary Stent System

Bioresorbable 
PolymerReservoir 

Technology Cobalt 
Chromium



CoStar® Bioresorbable PolymerCoStar® Bioresorbable Polymer

PLGA (Polylactide-co-glycolide)
Widely used bioresorbable surgical suture material
Mechanism of bio-degradation well characterized
Degrades by random hydrolytic scission into Lactate 
& Glycolate
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7 Day Porcine 
Explant

Following Tissue 
Removal

Showing Signs of 
Polymer Bioresorption

180 Day Porcine 
Explant

Following Tissue 
Removal

Showing No Residual 
Polymer



8-Month Non-hierarchical MACE 
and Clinically-Driven TLR

11.0

0.5
3.4

6.9

0.7

8.1

4.3
2.4

0

5

10

15

20

25

30

MACE Death MI Clinically-
Driven TVR

%
 o

f P
at

ie
nt

s

6.6

3.1

0

5

10

15

20

25

30

Clinically-Driven
TLR

%
 o

f P
at

ie
nt

s

CoStar (n = 972) Taxus (n = 670)

P = 0.541 P = 0.242 P = 0.002 P = 0.002P = 0.005

Primary 
Endpoint

MACE: A composite of adjudicated death, MI, and and clinically driven TVR
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SIROLIMOUS

Cordis Conor-S Coronary Stent SystemCordis Conor-S Coronary Stent System

Bioresorbable 
PolymerReservoir 

Technology Cobalt 
Chromium



What if the drug inhibition 
was less?

What if the drug inhibition 
was less?



Cobalt Alloy
Modular stent
Strut thickness 0.0036’’

Biocompatible PC Technology  
(phosphorylcholine polymer)

Delivery based on Discrete,
Secure Technology

ABT-578
(Zotarolimous)
10 µg/mm stent dosage

Components of  the Endeavor StentComponents of  the Endeavor Stent



Strut Coverage and EndothelizationStrut Coverage and Endothelization
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ENDEAVOR IIENDEAVOR II

EndeavorTLR Probability Driver

LL Relationship to TLR Probability

InIn--Stent Late Loss DistributionStent Late Loss Distribution
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ENDEAVOR III: Angiographic and IVUS Results at 8 MonthsENDEAVOR III: Angiographic and IVUS Results at 8 MonthsAngiographic and IVUS Results at 8 Months
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Endeavor: “Complete” NIHEndeavor: “Complete” NIH
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Circulatory Devices Advisory Panel Vote:  
10-0 Approval w/Conditions
Circulatory Devices Advisory Panel Vote:  
10-0 Approval w/Conditions

Medtronic Receives FDA Approval for Endeavor®
Zotarolimus-Eluting Coronary Stent System 

New Drug-Coated Stent Offers Excellent Combination 
of Safety, Effectiveness and Deliverability 

MINNEAPOLIS – Feb. 1, 2008 –Marking a major 
development in the field of interventional cardiology, 
Medtronic, Inc. (NYSE: MDT), announced today that it 
has received approval from the U.S. Food and Drug 
Administration (FDA) for the Endeavor® Zotarolimus-
Eluting Coronary Stent System to be used in the 
treatment of coronary artery disease, which affects an 
estimated 13 million people in the United States and is 
the country’s leading cause of death. 



DRUG ELUTING STENTS:
Are Big Lumens Bad?
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What if total design 
was better?

What if total design 
was better?



XIENCE™ V Everolimus Eluting CSS 
Components 

XIENCE™ V Everolimus Eluting CSS 
Components 

Fluoropolymer

MULTI-LINK VISION®

Stent Delivery System
MULTI-LINK VISION®

Stent

Everolimus









XIENCE™ V CYPHER® TAXUS® ENDEAVOR™

Shown with permission from Dr. Renu Virmani

14-Day Rabbit Iliac Re-endothelialization Study:
Representative Photomicrographs of Competitive Stents
14-Day Rabbit Iliac Re-endothelialization Study:
Representative Photomicrographs of Competitive Stents
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SPIRIT II & SPIRIT III: 
Summary of 1 year pooled analysis
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XIENCE V Circulatory Advisory Panel
Washington D.C.

November 29, 2008

XIENCE V Circulatory Advisory Panel
Washington D.C.

November 29, 2008

Vote:  9-1 Approval w/ConditionsVote:  9-1 Approval w/Conditions



DRUG ELUTING STENTS:
Are Big Lumens Bad?

DRUG ELUTING STENTS:
Are Big Lumens Bad?

Maybe not!Maybe not!



Can Lumens Be Healed?
EPC Capture

Can Lumens Be Healed?
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Genous Product Platform

o R Stent

o Evolution 2 SDS

o Genous Bio-engineered surface
o Anti-hCD34 Antibody

o Moisture-proof barrier packaging

o Sterile (gamma)





Stent Surface Modification 
Procedure

CD34 antibody
base matrix layer
functionalization

stent surface



Genous 
Genous with ECs DES

<1µm ~3µm 5-20µm
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CD34+ Cell Binding

Anti-CD34 Stent with KG1a cells bound (stained with DAPI)
Insert: KG1a cells bound to an anti-CD34 antibody coverslip and 
dual-stained with DAPI and FITC-anti-CD34 antibody



Accelerated Endothelialization
Porcine Coronary 60 minute, Bare R stent

M Kutryk, St. Michaels



M Kutryk, St. Michaels

Accelerated Endothelialization
60 minute, EPC Capture stent



Accelerated Endothelialization
48 hour, Bare R stent

M Kutryk, St. Michaels



Accelerated Endothelialization
48 hour, EPC Capture stent

M Kutryk, St. Michaels



HEALING I: 6-month Angiographic 
Results - In-stent Analysis

Pre Post Follow-up
(n=16) (n=16) (n=15*)
mean ± SD mean ± SD mean ± SD

RVD (mm) 2.63 ± 0.30 2.71 ± 0.31 2.69 ± 0.32
MLD (mm) 0.95 ± 0.33 2.47 ± 0.29 1.84 ± 0.56
DS (%) 63.7 ± 11.9 8.9 ± 3.4 32.1 ± 16.7
Late Loss (mm) 0.63 ± 0.52
Binary Restenosis (%) 13.3 % (2)

* 6 month angiogram not available for 1 patient (refused; asymptomatic)



HEALING II:  In-stent Analysis 
6-month Angiographic Results

Pre Post Follow-up
(n=63) (n=62*) (n=58**)
mean ± SD mean ± SD mean ± SD

RVD (mm) 2.63 ± 0.43 2.78 ± 0.40 2.56 ± 0.53
MLD (mm) 0.98 ± 0.24 2.45 ± 0.35 1.67 ± 0.51
DS (%) 62.0 ± 9.2 11.5 ± 5.4 34.9 ± 13.6
Late Loss (mm) 0.78 ±
0.39
Binary Restenosis (%) 17.2 % (10)      

* One post-procedure film not available
** 6 month angiograms not available for 5 patients (2 patients died, 3 patients refused)
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Can Lumens Be Healed?
EPC Capture

Can Lumens Be Healed?
EPC Capture

A nice idea!A nice idea!



Healing & Second Generation DESHealing & Second Generation DES

Improving each/all platform components of 
DES has potential to improve healing:

Struts
Polymer
Drug

Shift from abluminal to luminal biotech 
based “DES” technologies such as EPC has 
a lot of promise, and a long way to go!
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