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SIRIUS: 59% Reduction in TVFSIRIUS: 59% Reduction in TVF

FDA Circulatory Devices Advisory Panel October 2001
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“A medical device is the replacement of 
one disease with another, hopefully a 
less severe one….”

William C. Roberts, MD  ca. 1977
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Krucoff et al, Circulation. 2007.Krucoff et al, Circulation. 2007.
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PC TechnologyPC Technology Drug: ZotarolimusDrug: Zotarolimus

Stent Delivery SystemStent Delivery SystemDriverDriver®® Cobalt Alloy StentCobalt Alloy Stent

Endeavor:  DES System ComponentsEndeavor:  DES System Components



Endeavor:  Driver PlatformEndeavor:  Driver Platform

Atraumatic delivery
Edgeless design
Thin struts, 0.0036 in.

Strength and visibility
Cobalt alloy
Open-cell design

Vessel conformability
1-mm elements
Modular design

Atraumatic delivery
Edgeless design
Thin struts, 0.0036 in.

Strength and visibility
Cobalt alloy
Open-cell design

Vessel conformability
1-mm elements
Modular design



Endeavor:  PC Technology PolymerEndeavor:  PC Technology Polymer

The PC Technology polymer mimics the 
outside surface of a red blood cell
The PC Technology polymer mimics the 
outside surface of a red blood cell

Hayward JA et al., Biomaterials. 1984;5:135–142.

Inner membrane

Outer membrane

The PC Technology polymer 
has a high water affinity (hydrophilic)
Water acts as a permanent 
barrier to protein adhesion

The Phosphorylcholine
(PC) headgroup
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Non-cytotoxic
Blocks entry into S phase

Highly potent
Effective antiproliferative 

limus analog

Highly lipophilic
Enables rapid arterial tissue loading 
and drug retention

Endeavor: Zotarolimous Antiproliferative DrugEndeavor: Zotarolimous Antiproliferative Drug

Smooth Muscle Cell Proliferation Assay
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Cypher Taxus Endeavor
% of Struts Endothelialized
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Endeavor Preclinical:  21 Day EndothelializationEndeavor Preclinical:  21 Day Endothelialization
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Ongoing E FiveE Five
n = 8318n = 8318

US POST APPROVALUS POST APPROVAL
n = 2000n = 2000

1 year1 year 2 years2 years 3 years3 years 4 years4 years
ENDEAVOR IENDEAVOR I

n = 100n = 100 Single-arm, first-in-man

ENDEAVOR IIENDEAVOR II
n = 598/D = 599n = 598/D = 599 1:1 RCT vs. Driver

ENDEAVOR II CAENDEAVOR II CA
n = 296n = 296 Open-label registry

ENDEAVOR IIIENDEAVOR III
n = 323/C = 113n = 323/C = 113 3:1 RCT vs. Cypher

ENDEAVOR IVENDEAVOR IV
n = 774/T = 775n = 774/T = 775 1:1 RCT vs. Taxus

ENDEAVOR JapanENDEAVOR Japan
n = 99n = 99 Single-arm trial

Prospective registryProspective registry

Open Label SingleOpen Label Single--Arm StudyArm Study

ONGOING: 1:1 RCT ONGOING: 1:1 RCT vs.vs. Cypher Cypher PROTECTPROTECT
E = 4400/C = 4400E = 4400/C = 4400

ENDEAVOR Clinical ProgramENDEAVOR Clinical Program

2154 patients followed to 12 months

1287 patients followed to 2 years

675 patients followed to 3 years



ENDEAVOR Clinical ProgramENDEAVOR Clinical Program

Left ventricular ejection fraction <30%.  
Acute MI within 72 hours.  Creatinine >2.0 mg/dl.  

Left main, ostial lesion, or bifurcation lesion

Key 
Exclusion 
Criteria

Stent Diameters: 2.5–3.5 mm
Lesion Length: 14–27 mm

≥ 6 months1≥ 3 months≥ 3 monthsDAPT 

Diameters: 2.25–3.5 mm
Lesion Length: 14–27 mm

Single De Novo Native Coronary Artery Lesions
Pre-dilatation required

Inclusion 
criteria

QCA, IVUS = 328 (21.2%)QCA, IVUS = AllQCA = 600 (44.7%);
IVUS = 300

QCA, IVUS 
Subset

TVF at 9 monthsIn-segment late lumen loss 
by QCA at 8 months

TVF (cardiac death, 
MI, TVR) at 9 months

Primary 
Endpoint

E = 774
T = 775

E = 323
C = 113

E = 598
D = 599

N

TaxusCypherDriver BMSControl 

ENDEAVOR IVENDEAVOR IIIENDEAVOR II

1≥6 month DAPT regimen in EIV due to 1:1 randomization vs. Taxus.
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DES vs. BMS
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ENDEAVOR III:  DES vs DES 
Angiographic and IVUS Results at 8 Months
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ENDEAVOR II-IV:  Late Loss at 8 Months ENDEAVOR II-IV:  Late Loss at 8 Months 
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ENDEAVOR II
n = 264
ENDEAVOR III
n = 277
ENDEAVOR IV
n = 144

ENDEAVOR II: Fajadet, et al., Circulation. 2006;114:798–806.  ENDEAVOR III: Leon, M., ACC 2007. 
ENDEAVOR IV: Leon, TCT 2007 (trial analysis done using revised 9-month data set).



Pocock et al., JACC, Vol. 51, No. 1, 2008



Endeavor: “Complete” NIHEndeavor: “Complete” NIH
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ENDEAVOR Clinical Program OverviewENDEAVOR Clinical Program Overview

??=---DESE-IV

??=---DESE-III

=+++++BMSE-II

SafetyClinicalAngioComparatorStudy

Are smaller lumens safer DES vs. DES?
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Second Generation Design:
Cobalt chromium platform
Biocompatible polymer
New molecular entity

Consistent results:
Highly deliverable
High rate of procedural success
Late loss > 0.6 mm
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vs. BMS:
Superior efficacy
Equivalent safety
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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. 
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