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SFA Treatment Choices

PTA alone

Nitinol Stent – Conventional

Nitinol Stent – Vascular Mimetic Implant

Drug Eluting Stent

Drug Coated Balloon

Stent Graft

Atherectomy/Plaque Modification Alone
• Orbital vs Directional vs Rotational/Aspiration vs Laser vs IVL

Atherectomy + Stent + Drug Coated Balloon



SCAI AUC and FP PVI: 2017 Update

Klein AJ et al. Catheter Cardiovasc Interv. 2017;90(4):E90-E110. 



SCAI Consensus Guidelines for Device Selection in 

FP PVI Device Selection as DEFINITIVE Therapy

Feldman DN et al. Catheter Cardiovasc Interv 2018. 





Initial Analyses of Medicare Beneficiary Data

7

51.7%

50.1%

Adjusted HR 0.97; 95% CI, 0.91-1.04; P = 0.43

34.3%

32.5%

Drug-Eluting Stent Implantation and Long-Term Survival 
Following Peripheral Artery Revascularization
Eric A. Secemsky, Harun Kundi, Ido Weinberg, Marc Schermerhorn, Joshua A. Beckman, Sahil A. Parikh, 

Michael R. Jaff, Jihad Mustapha, Kenneth Rosenfield and Robert W. Yeh 

March 1, 2019 

Adjusted HR 0.98; 95%CI, 0.93-1.03; P = 0.53

February 12, 2019



J Nordanstig et al. N Engl J Med 2020;383:2538-2546.

SWEDEPAD: 

No increased mortality in interim analysis
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Courtesy: Connie Hess, MD, VIVA 2020

Months from Randomization

12.6%

0

2

4

6

8

10

12

14

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42

Drug-coated

12.1%

HR 0.95

95% CI 0.83 – 1.09

P=0.49

Stabilized weights 

HR 0.95

95% CI 0.77 – 1.18

P=0.66

Not drug-coated N=4,316

394 

deaths
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Gutierrez11

May 2019 Aug 2019

VIVA/NAMSA4,5

Pre- Post-
Vital Status Update

FDA2,3

Meta-Analyses on Similar Pools 
of Industry Randomized Data

Independent 
Randomized Data Observational Data

10. Secemsky EA, et al. JAMA Intern Med. 2021 Aug 1;181(8):1071-1080.

HR 

0.95



BMS

PES

SES

Network Meta-analysis: 38 trials, 18,023 pts
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SES vs. BMS: HR 1.00 (0.82-1.25), p=0.89
PES vs. BMS: HR 1.03 (0.84-1.22), p=0.75
SES vs. PES: HR 0.96 (0.83-1.24), p=0.80
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4

Years after initial procedure

6

Mortality

Stettler C et al. Lancet 2007;370:937- 48

Yr 1 Yr 2 Yr 3 Yr 4

BMS 4921 109/4904 48/3340 31/2264 44/1875

PES 6331 138/6283 78/4263 32/2187 15/869

SES 6771 139/6730 72/4041 38/2340 24/10810

No Mortality Signal was Identified Comparing Drugs 



Stettler C et al. Lancet 

2007;370:937- 48

TLR 

Frequency

Network meta-analysis: 38 trials, 18,023 patients

Limus Agents Have Been Shown to be MORE 

EFFECTIVE in Coronary Artery Stenting



TLR Rates of DES in the SFA are NOT the 
same as the Coronary Bed

Spaulding C et al. N Engl J Med. 2007;356:989-997.

 Adapted from: Stone GW et al. N Engl J Med. 2007;356:998-1008. 

TAXUS I, II, IV, V, VI

(n=3,513)

RAVEL, SIRIUS, E-SIRIUS, C-SIRIUS

(n=1,748)

Time after Initial Procedure (years) Time after Initial Procedure (years)

CYPHER stent (n=870) 

SCIROCCO

TAXUS stent (n=1,749) 
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Arterial Drug Uptake is a Function of 
Presentation Kinetics and Drug Properties

Parikh, et al. (Submitted) Courtesy: S. Parikh, MD and E. Edelman, MD, PhD



Modes of Local Endovascular Drug Delivery

Target site

tissue

Clearance
Distribution Drug Eluting Balloon

Drug Coated Stent

Drug “Coated” Balloon

Endovascular 

modalities

Administration

𝟎׬
𝒕
[𝑫𝒓𝒖𝒈]≈EFFECT

Drug Eluting Stent 

Drug 

release

FAST

FAST

FAST

CONTROLLED/ 

SUSTAINED



IMPROVE EFFICACY
(overlap restenotic cascade)

Dosing Considerations
Balancing Safety and Efficacy
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Not all DCB Are Created Equal: Differential PK

Gongora, et al. JACC: CI  Volume 8, Issue 8, July 2015, Pages 1115–1123



So, if PTX is safe, what about Sirolimus?  The bar is high

John A. Laird. Circulation: Cardiovascular Interventions. Long-Term Clinical Effectiveness of a Drug-Coated 

Balloon for the Treatment of Femoropopliteal Lesions, Volume: 12, Issue: 6, DOI: 

(10.1161/CIRCINTERVENTIONS.118.007702) 

• Patency at 1 year > 80%

• Freedom from cd-TLR at 3-5y >70%

• ≤ MALE

• ≤ Mortality



Proprietary MicroReservoir Technology

• Creation of MicroReservoirs combining sirolimus & 

biodegradable polymer

• Sirolimus - a proven safe & effective cytostatic drug 

• Offering a wider therapeutic range

MicroReservoirs: Miniature Drug-Delivery

• Optimal size MicroReservoirs to achieve pharmaco- kinetic 

release profile comparable to best in class DES

• Consistent and predictable drug release

• Sustained therapeutic effect for up to 90 days1

Cell Adherent Technology (CAT™)

Proprietary amphipathic lipid technology which binds MicroReservoirs to the balloon surface

• Contains and protects micro-reservoirs during insertion and inflation

• Enhances drug retention and bioavailability, allowing for a lower drug dose concentration on the balloon surface 

(1 μg/mm²)

• Optimizes transfer of MicroReservoirs to the tissue and maximizes the cellular uptake of sirolimus

1.Drug concentration evident in MicroReservoirs and tissue - Data on file at M.A. Med Alliance SA

SELUTION SLR & CAT are trademarks of M.A. Med Alliance SA  - © 2021 M.A. Med Alliance SA

SELUTION SLR™ 
Sirolimus-Eluting Balloon with Sustained Release (CE-Marked)

Presented by A. Finn, CRT 2022



Proprietary MicroReservoir Technology
Sustained Sirolimus Release

Drug Dose per Balloon Size
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Med Alliance SELUTION - 1.0 μg/mm2

Bard LUTONIX - 2.0 μg/mm2

Medtronic IN.PACT - 3.5 μg/mm2

En Face Scanning Electron Microscope at 24 hours

MedAlliance - Tang, T. Y., et al., The Journal of Vascular Access (2021): 11297298211020867-11297298211020867, Medtronic – Presentation R. J. Melder (LINC 2012), Bard – Catheterization and 

Cardiovascular Interventions  83:132-140 (2014)

• MicroReservoirs ensure a controlled and sustained Sirolimus drug release to maintain therapeutic effect in tissue over 

long period of time and up to 90 days
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Med Alliance SELUTION - RAP

Bard LUTONIX - PAX

Medtronic IN.PACT - PAX

Arterial Tissue Drug Concentration

Sirolimus (RAP) versus Paclitaxel (PAX)



SELUTION SLR - Clinical Trial Program
Peripheral Program Enrolling Over 1900 Patients

MEDALLIANCE 
Sponsored Trials

Indication
Patient 

Numbers
Region Design Status

SELUTION FIM SFA/Popliteal 50 Germany Single Arm​ ​2 Year Data

SELUTION4SFA SFA/Popliteal 300 Europe/US​ RCT​ Enrolling 

JAPAN SFA SFA/Popliteal 134 Japan Single Arm 12 Month Data

CHINA SFA SFA 139 China RCT Enrolling

SUCCESS PMS SFA/BTK/Foot 772 Asia/Europe/LAM​ Single Arm​ Enrolling​

SELUTION4BTK BTK 377 Europe/US​ RCT​ Enrolling 

Physician-Initiated Trials Indication
Patient 

Numbers
Region Design Status

PRESTIGE BTK 25 Asia Single Arm 24 Month Data

PRISTINE BTK​ 75 Asia Single Arm 12 Month Data

STEP Foot 8 Austria Single Arm ​ Completed

FLOW SFA 70 Germany RCT 1 Month Data
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SELUTION SFA Japan (MDK-1901)

Study Design

OBJECTIVES
• To assess the safety and efficacy of the SELUTION SLR DEB in treatment of 

in the treatment of stenosis or occlusion of SFA and/or PA in patients with 

Rutherford category 2-4

• Prospective, controlled, multi-center, open, single-arm clinical investigation

• 134 subjects in 13 sites in Japan

• Primary Endpoint: primary patency of the target lesion – 12M

Primary patency defined as freedom from clinically driven TLR and freedom 

from restenosis as determined by DUS (PSVR≥2.5)

OBJECTIVES

DESIGN

PRIMARY 

ENDPOINT

• 30 days, 6, 12, 24 and 36 months post-procedureFOLLOW-UP

• Osamu Iida

• Yoshimitsu Soga 
PIs

jRCT1080225338



SELUTION SFA Japan

SELUTION SFA JAPAN- Efficacy outcomes 

Iida, et al. LINC 2023



SELUTION4SFA Trial – Currently Enrolling 

OBJECTIVES
➢To demonstrate the safety and efficacy of the SELUTION 

SLR™ 018 DEB compared to plain (uncoated) balloon 

angioplasty in the treatment of PAD in the SFA and PPA artery.

➢ Prospective, multi-center, single blinded, randomized, 

controlled, superiority clinical trial

➢ 300 subjects will be enrolled at approximately 40 sites across 

the US, Europe, Canada and Asia. 

➢ Freedom from death (device and procedure related) – 30 Days

➢ Primary patency of the target lesion – 12M

OBJECTIVES

DESIGN

PRIMARY 

ENDPOINTS

ClinicalTrials.gov ID: NCT05132361

➢ Subjects will be followed for 5 years post-procedureFOLLOW-UP

➢ Thomas Zeller

➢ S Jay Mathews
PIs



Designed by NANOLUTE TECHNOLOGY



DEPICTION OF NANOLUTE TECHNOLOGY



MagicTouch PK Data (Porcine Iliofemoral GLP)
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  50 
   Patients

Enrollment closed

Sponsored, Observational, Prospective, All-comers, Single Arm, Real-world To evaluate the 
efficacy and safety  of Magic Touch in the treatment of infrainguinal peripheral arterial disease

PI: Prof. Edward Choke

X-TOSI

  216
   Patients

Real World data 

Investigator-Initiated, Real world data for complex CLTI patients treated with MagicTouch PTA 
sirolimus coated balloon
 

PI: Prof. Edward Choke

BEYOND X-TOSI

CLINICAL STUDIES - PTA



X-TOSI
Clinical efficacy and safety of the Magic Touch PTA Sirolimus coated balloon 

for SFA and BTK lesions



Primary endpoint: 6 month Primary Patency

6 month outcomes

All

N=50

Femoropopliteal

N=20 (% or range)

Below the knee

N=30 (% or range)

Primary patency 80.0% 88.2% 74.0%

For comparison RANGER RCT 87.0%

LEVANT 2 LUTONIX 90.0%

SINGAPACLI 42.0%



 172
  Patients

76 Patients Enrolled

Investigator-initiated, Randomised,  Single Blind, Multicentre trial, to compare the remote 
patency of the sirolimus (Magic Touch) vs. paclitaxel (Lithos) release balloon, in patients 
undergoing tibial artery revascularization.

DEBATE BTK DUelL

PI:  Dr. Francesco Liistro

 279 
  Patients

56 Patients Enrolled

Sponsored, Randomised, Double blind, Multicentres (186 SCB : 93 PTA) To determine the 
effectiveness (primary patency) of  Magic Touch versus standard percutaneous transluminal 
angioplasty for the treatment of superficial and popliteal arterial disease. 

PI: Prof. Edward Choke

FUTURE SFA- ASIA

 219
  Patients

78 Patients Enrolled

Sponsored, Randomised, Double blind, Multicentres (130 SCB : 65 PTA) To determine the 
effectiveness (primary patency) of  Magic Touch versus standard percutaneous transluminal 
angioplasty for the treatment of below the knee arterial disease 

PI: Prof. Edward Choke

FUTURE BTK- ASIA



 478 
  Patients

Enrollment Completed

Investigator-initiated, Randomised, Open Label, Multicentre trial, to investigate the safety and 
efficacy of Magic Touch in comparison to the most used DCBs in Germany in patients with 
symptomatic femoropopliteal artery disease

SIRONA - Germany

PI: Dott. Ulf Teichgräber

 1132
  Patients

830 Patients Enrolled

Investigator-initiated, Randomised, multicenter trial, to evaluate that Magic Touch is non-inferior 
to POBA in infra-inguinal angioplasty to prevent one-year major adverse limb events in a 
representative population (`all-comers`) of patients with PAD 

SirPAD - Zurich

PI: Prof. Nil Kucher



SirPAD
Major adverse limb events in patients with femoro-popliteal and below-the-
knee peripheral arterial disease treated with either sirolimus-coated balloon 

or standard uncoated balloon angioplasty. 



Study Objective: evaluate whether the use of sirolimus-
coated balloon catheters is non-inferior to uncoated balloon 
catheters in infra-inguinal angioplasty to prevent one-year 
major adverse limb events, including unplanned major 
amputation of the target limb and target lesion re-
vascularization to treat critical limb ischemia, in a 
representative population (`all-comers`) of patients with PAD 

Study Design: RCT, all comers, single centre

Study Population: 1132 patients (566 per study arm) allow to 
show non- inferiority of the intervention group with a power 
of 80% and a type I error rate of α=2.5% one-sided. 
Assuming a drop-out rate of approximately 5%, a total of 
1200 patients will be randomized in the study. 

Study Design

36

Prof. Dr. med Nils Kucher

University Zurich
University Hospital Zurich
Clinic of Angiology



SIRONA
Head-to-Head Comparison of SIROlimus versus Paclitaxel Drug-Eluting 

BallooN Angioplasty in the Femoropopliteal Artery



Study Objective: investigate the safety and efficacy of a 
sirolimus DCB in comparison to the most used DCBs in 
Germany in patients with symptomatic femoropopliteal artery 
disease

Study Design: prospective, multi-center, 1:1 randomized

Stratification according to lesion length into three groups (≤ 10 
cm / > 10 cm and ≤ 20 cm / > 20 cm and ≤ 30 cm)

Study Population: 478 patients (239 per study arm) suffering 
peripheral artery disease ranging from intermittent claudication 
to critical limb ischemia

Study Design

38

Prof. Dr. Ulf Teichgräber

Direktor bei Universitätsklinikum
Jena Institut für Radiologie



360
   PatientsSponsored, Prospective, Randomized (2 Magic Touch :1 PTA), multicenter study determine the 

effectiveness (primary patency) and safety of the sirolimus drug coated balloon (DCB) versus standard 
percutaneous transluminal angioplasty (PTA) for the treatment of below the knee arterial disease. 

MAGICAL BTK - IDE FDA

PIs:  Drs. Sahil Parikh, Brian Derubertis, Eric Secemsky   

Q3 2023

UPCOMING CLINICAL TRIALS - PTA

478
   PatientsSponsored, Prospective, randomized, multi-center study to compare the Magic Touch PTA 

Sirolimus Coated Balloon with Paclitaxel-coated DCB for treatment of high grade stenotic or 
occluded lesions in SFA and / or P1 segment of the popliteal artery (PA) in PAD patients. 
  

MAGICAL SFA - IDE FDA

Q3 2023

PI:  Drs. Sahil Parikh, Brian Derubertis, Eric Secemsky 



LIFE-BTK Randomized Multicenter Trial

Safety Endpoint @ 6 months: 
MALE+POD

Efficacy Endpoint @ 12 months: 
Primary Patency + Limb Salvage

TRIAL LEADERSHIP
Ramon Varcoe MBBS, MS, FRACS, PhD; Sahil Parikh MD, FACC, FSCAI; Brian DeRubertis MD, FACS 

PIVOTAL INVESTIGATION OF SAFETY AND EFFICACY OF DRS FOR BTK TREATMENT

PRIMARY
ENDPOINTS

5-YEAR FOLLOW-UP

Prospective, randomized, multicenter, 
US and OUS single-blind trial

261 patients randomized 
2:1 Esprit BTK vs. PTA

What about Scaffolds?

Parikh, SCAI 2023



LIFE-BTK Randomized Multicenter Trial

Critical Limb 
Ischemia
RB 4-5

LIFE-BTK
Study 

Population

Proximal 2/3 of native 
infrapopliteal arteries

RVD ≥ 2.5 mm and  4.0 mm

Maximum 2 de novo/restenotic 
(from prior PTA) infrapopliteal 

lesions, each with ≥70% stenosis

Total scaffold length to cover 
target lesion must be ≤ 170 mm.
Total scaffold length among all 

target lesions must be ≤ 170 mm

Parikh, SCAI 2023



Bioresorbable Vascular Scaffolds: LIFE-BTK 

Trial

Parikh, SCAI 2023



Bioresorbable Polymers for BRS

Tyrocore Invented in Collaboration between 

REVA Medical & Rutgers University

2nd and 3rd Generation Tyrocore BRS

Fantom Encore & 

MOTIV BTK

Tyrocore is the First Polymer Invented for BRS

PLLA Used in Surgical Products

Bone Screws

Orthopedic Surgery

Thread

Plastic Surgery

1st Generation PLLA BRS

DESolveAbsorb

All Other Players Use Off-the-Shelf Materials

Fantom

Courtesy Ehrin Armstrong, MD



Description Bioresorbable BTK scaffold

Scaffold material Tyrocore™

Coating material Tyrocore

Drug Sirolimus

Drug dose 1.97 µg/mm

Shortening 1% (lengthening)

Maximum expansion 
diameter

Size (mm) Max Expansion (mm)

2.5
3.0

3.5

4.0

3.25
3.75

4.0

4.5

Catheter type Rapid exchange

Guide catheter compatibility 6F

Working catheter length 139 cm

Scaffold lengths    Current

                                      

12, 18, 24 mm
36, 48, 60mm

Nominal pressure 7 atm

Rated burst pressure 18 atm

Balloon material Nylon

MOTIV Bioresorbable Scaffold
Device Specifications Overview

Courtesy Ehrin Armstrong, MD
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Courtesy: Thomas Rand, CIRSE 2022



The R3 Vascular Drug-Eluting 
Bioresorbable Scaffold in Below 
the Knee Vessels:  Interim 
Results from the RESOLV-I Trial

Prof. Marianne Brodmann, MD
Division of Angiology, Medical 
University of Graz, Austria



MAGNITUDE® Sirolimus-Eluting BRS

Design Feature Description

Polymer Ultra High MW-Poly-L-Lactide (PLLA)

Diameters 3.0 and 3.5 mm

Lengths 18 and 38 mm

Wall Thickness 98 µm All Scaffold Sizes

Surface Coverage Area (at RBP) 22 – 27%*

Drug Coating 1:1 Poly D L-lactide:Sirolimus 

Drug Content 144 – 291 µg*

Drug Density 96 µg/cm2

Inflation Pressures
Nominal:  7 to 9 ATM*

RBP:  16 ATM

Guide Catheter Size 6 French Compatible

*Depending on scaffold size

Courtesy: Marianne Brodmann, MD



6-Month Angiographic Core Lab Analysis
QCA Measurements

Mean ± SD or % 

(Range)

Baseline Procedure

(n = 21 Lesions)

Post-BRS Implantation

(n = 21 Lesions)

6-Month Follow-Up

(n = 9 Lesions)

In-Segment Analysis

Interpolated RVD (mm) 3.20 ± 0.36 (2.47 – 3.87) 3.45 ± 0.31 (2.90 – 4.05) 2.85 ± 0.37 (2.20 – 3.26)

MLD (mm) 0.68 ± 0.37 (0 – 1.35) 2.95 ± 0.32 (2.25 – 3.45) 2.09 ± 0.68 (0.94 – 2.99)

Late Lumen Loss (mm) --- --- 0.57 ± 0.55 (-0.23 – 1.31)

Diameter Stenosis (%) 78.74 ± 10.83 (62.71 – 100) 14.31 ± 6.89 (3.90 – 27.88)
28.27 ± 16.86 (8.28 – 

57.27)

Binary Restenosis (%, n) --- --- 11.1% (1)*

In-Scaffold Analysis

MLD (mm) --- 3.07 ± 0.39 (2.25 – 3.64) 2.12 ± 0.69 (0.94 – 2.99)

Late Lumen Loss (mm) --- --- 0.62 ± 0.55 (-0.23 – 1.31)

Diameter Stenosis (%) --- 11.39 ± 7.51 (-0.83 – 27.88)
27.61 ± 17.21 (8.28 – 

57.27)

* 57% DS by core lab, asymptomatic, not treated

Courtesy: Marianne Brodmann, MD



Temporary Spur Stent System
SPUR Stent:

•  Self Expanding Nitinol Frame w/integrated balloon

•  Re-Capturable

•  Available in 2 diameters (OD):  3mm, 4mm* 

•  Treatment Length ≈ 60mm

•  Gold Radiopaque Markers

Treatment length



Reflow Medical’s Temporary Spur Stent System*

• 6F compatible sheath system

• Self-expanding temporary uncoated/drug 
coated nitinol stent on a balloon system

• Spikes enable controlled penetration of 
vessel calcification

• Deeper drug delivery 
• Uncoated, artery channel creation

• Coated, drug deposited in artery 
channels

• Minimize recoil & dissections

• Minimal drug loss during transit (covered)

• Intended to deliver stent-like results while 
leaving nothing behind

Limus Drug Coated Spur Stent Bare Spur Stent

*Under Clinical Investigation

Currently being conducted OUS: DEEPER OUS and 
DEEPER LIMUS studies

Received FDA Breakthrough 
Designation: anticipated trial in 2022



Drug elution from stent struts
The problem: Drugs on DES (e.g. Sirolimus) have 
short diffusion distances

• Creates non-uniform drug distribution in vessel 
wall

• Requires high doses of drug that delay healing

• Sub-therapeutic drug levels in large arteries 
(e.g. SFA)

Standard DES

High drug 
concentration

Low drug 
concentration

Courtesy: Yoram Richter, PhD, Medinol



Hybrid Stent Components

Metal (NiTinol) radial structure for vessel support

• High radial strength

• Self-expanding spiral design

• Polymeric mesh covering for 
longitudinal stability
• Infinite flexibility and fatigue 

resistance

• Preservation of side branches and 
vessel compatibility

Courtesy: Yoram Richter, PhD, Medinol



Polymer fibers
Drug

Mesh-covered DES

Uniform drug 
concentration

• The solution: Drug 

elution from fibrous 

mesh covering entire 

stent envelope

 Short diffusion distance 

allows uniform drug 

distribution

 Lower overall drug load

 Therapeutic levels in 

every vessel size

Drug elution from stent envelope

Courtesy: Yoram Richter, PhD, Medinol



ChampioNIR DESRegular DES

Spatially uniform dosing w/o regional gradients

HighLow

Area vs Point Elution

Courtesy: Yoram Richter, PhD, Medinol



Clinical application
Coronary (IoNIR stent)
Improved local healing due to lower toxicity

4X reduction in total drug dose

FIM study (IonMAN) underway

Peripheral (ChampioNIR SFA stent)
Therapeutic dosing with Sirolimus over time 

Total drug on 4.0X16mm stent [µg]

EluNIR 115*

Synergy 125

Xience 98**

Onyx 132**

Orsiro 113**

IoNIR 31

*   17mm
** 15mm
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Where are we with the data on Limus?

Spaulding C et al. N Engl J Med. 2007;356:989-997.

 Adapted from: Stone GW et al. N Engl J Med. 2007;356:998-1008. 

TAXUS I, II, IV, V, VI

(n=3,513)

RAVEL, SIRIUS, E-SIRIUS, C-SIRIUS

(n=1,748)

Time after Initial Procedure (years) Time after Initial Procedure (years)

CYPHER stent (n=870) 

SCIROCCO

TAXUS stent (n=1,749) 
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Summary

• Drug-eluting technologies (paclitaxel) remain the de facto standard 
of care for femoropopliteal disease

• Sirolimus and its analogues have demonstrated superior efficacy to 
paclitaxel in coronary intervention

• Due to differential binding and PK/PD in peripheral arteries, we’ve 
yet been unable to match these results in the SFA or BTK

• New formulations of sirolimus eluting devices have been developed 
for peripheral applications and are now ACTIVELY being studied 
against a variety of comparators – they likely represent a significant 
wave of innovation in local vascular drug delivery.
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