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Drug Eluting Balloon

Drug Eluting Stent
• Slow release 
• Persistent drug exposure
• ~ 100 - 200 µg dose
• Polymer
• Stent mandatory

Drug Eluting Balloon (PACCOCATH ®*)
• Immediate release
• Short-lasting exposure
• ~ 300 - 600 µg dose
• No polymers
• Premounted or provisional stent optional

*PACCOCATH is a trade mark of Bayer AG



The Matrix Coating (The Matrix Coating ( SeQuentSeQuent ®® Please)Please)
PACCOCATH technology creates a unique matrix coatin g

pure paclitaxel
matrix coating:

paclitaxel + hydrophilic spacer (iopromide)

the hydrophilic spacer leads to:

• porous coating with a high contact surface between the lipophilic drug molecules and the vessel  wall

• uniform and complete release of the target drug dose after first balloon expansi on

that guarantees:

• a high bioavailability of paclitaxel on the target side for rapid drug abso rption by the vessel wall



New Engl J Med 2006, 355: 2113-24

Uncoated balloon PACCOCATH ®*

0.74 ± 0.86 mm 0.03 ± 0.48 mm

Primary endpoint (late lumen loss in-segment)

*PACCOCATH is a trade mark of Bayer AG

Drug Eluting Balloon for ISR
FIM study (PACCOCATH ISR I)



PaccocathPaccocath ISR I/II ISR I/II –– MACCE at 24 MonthMACCE at 24 Month

TLR, MI, 
acute/subacute

closure, stroke, or
death



Indication Specific Clinical Program

PEPCAD I
SeQuent Please for small vessels 
(2,25 – 2,8 mm), non randomized
6-month-angiographic follow-up
GERMAN MULTICENTER TRIAL

PEPCAD II
SeQuent Please for the treatment of 
in-stent restenosis randomized with 
TAXUS paclitaxel eluting stent, 
6-month-angiographic follow-up
GERMAN MULTICENTER TRIAL

PEPCAD III
Coroflex® DEBlue for complex lesions
randomized with Cypher Select,
9-month-angiographic follow-up
EUROPEAN MULTICENTER TRIAL

PEPCAD IV
SeQuent® Please with  subsequent 
Coroflex® Blue implantation for 
diabetics randomized with Taxus,
9-month-angiographic follow-up
ASIAN MULTICENTER TRIAL

PEPCAD-CTO
CTO pilot study, SeQuent® Please 

and Coroflex® Blue for chronical total 
occlusions, 9-month follow-up
German MULTICENTER TRIAL

PEPCAD V
Bifurcation pilot study, Coroflex® in 
main vessel and SeQuent® Please for 
sidebranch, 9-month follow-up
German MULTICENTER TRIAL

The Paclitaxel Eluting PTCA Balloon for Treatment of Coronary Artery Disease



PEPCAD I – Enrollment
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26.9%18.9%6.1%13.7%Total MACE

1.1%1.9%0%0%Cardiac death

2.2%5.7%1.2%0.8%Myocardial 
infarction

21.5%10.4%4.9%12%TLR

49.4%31.2%5.5%15.5%
(~30% in DEB + BMS)

Restenosis
(segment)

0.90���� 0.630.49���� 0.610.18±0.380.3±0.55Late loss [mm]

996.7±1.96.7±2.1Follow-up [mo]

BMS*Taxus*DEB Only

N=82

DEB ITT

N=120

PEPCAD I

PEPCAD I  6-Month FU



DEB only in de novo stenosis

pre post

4 mo

DEB

Sequent Please ®

2,5/26 mm in OMB 1

L. Bruch, 2009



Unverdorben, M. et al. Circulation 2009;119:2986-29 94

Angiographic patency: cumulative frequency distribu tion of in-segment minimal 
lumen diameters (MLD) determined by quantitative co ronary angiography 

(n=131)

PEPCAD II ISR – Angiographic follow-up
DEB (SeQuent® Please) versus DES (Taxus®)

for the Treatment of Coronary In-stent Restenosis
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PEPCAD II ISR – Angiographic follow-up
DEB (SeQuent® Please) versus DES (Taxus®)

for the Treatment of Coronary In-stent Restenosis

Unverdorben, M. et al. Circulation 2009;119:2986-29 94



PEPCAD II ISR  Follow up

No. at risk
Drug-coated balloon 70 70 67 65 64 63 62
Drug-eluting stent 60 58 56 53 47 47 46

B

No. at risk
Drug-coated balloon 70 70 67 65 64 63 62
Drug-eluting stent 60 58 56 53 47 47 46

B

Freedom from stent thrombosis, target lesion revasc ularization, myocardial infarction, 
and death (as treated)

Unverdorben, M. et al. Circulation 2009;119:2986-29 94



DEB in ISR

pre postDEB 4 mo

Sequent Please ® 3,0/20 mm in RCA
L. Bruch, 2009



Primary endpoint (late lumen loss in-segment)

PTA uncoated
(control)

PACCOCATH
PTA + paclitaxel

in contrast 
medium

1.7 ± 1.8 mm 0.4 ± 1.2 mm 2.2 ± 1.6 mm

THUNDER – PACCOCATH in peripheral arteries

Tepe et al., N Engl J Med 2008; 358: 689-99



THUNDER – PACCOCATH in peripheral arteries

Target lesion revascularization
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Tepe et al., N Engl J Med 2008; 358: 689-99



Uncoated PTA balloon

PACCOCATH PTA balloon

THUNDER – PACCOCATH in peripheral arteries

Tepe et al., N Engl J Med 2008; 358: 689-99



Summary
DEB with matrix coating technology

Proven clinical efficacy

o Treatment of coronary ISR (avoids the stent-in-stent approach)

o De-novo lesions in small coronary vessels

o De-novo and restenotic lesions in PAVD

Further potential indications

o High risk patients

o Bifurcations, CTO

o DEB with pre-mounted stent – direct alternative to DES 

o Peripheral: renal, cerebral, etc.

o Pediatric interventions


