New Drug Coated Balloons in
Femoro-Popliteal Disease in Korea

Seung-Woon Rha, MD, PhD,
FACC, FAHA, FSCAI, FESC, FAPSIC

Div of Cardiovascular Intervention and Research
Cardiovascular Center,

Korea University Guro Hospital, Seoul, Korea

Dec 9, 2017 JCR 2017



Contents

. INPact DCB (Medtronic)

. Lutonix DCB (Bard)

. Passeo 18 Lux DCB (Biotronic)

. Ranger DCB (Boston)-Pending




d: Martin-Luther-Krankenhaus
Ein Unternehmen der Paul Gerhardt Diakonie

Bilateral SFA Disease

Standard PTA

IN.PACT DEB




Case StUdy Bilateral SFA Disease

[L. Martin-Luther-Krankenhaus

Ein Unternehmen der Paul Gerhardt Diakonie

VL ] s

S
>

Ill;m;lllo;lf

Iloll
!inlozl




Drug-coated balloons offer physicians an attractive
value proposition for the treatment of lower limb
disease

= Encouraging results have been seen in de novo, restenotic lesions, in-
stent restenosis and in A-V access stenosis

= Some logical indications might include:
“no-stent” zones e.g. CFA lesions

segments prone to restenosis e.g. long AK lesions

Benefits

= Anti-proliferative therapy while leaving nothing behind

= Broad anatomical applicability

= Easily repeatable

= Avoid stent fracture and ISR burden

= Preserve future options

= Matches patient’s quality of life expectations (improvement in walking

capacity, Rutherford class)

Limitations

= Not proven in highly calcified lesions

= When provisional stent is required = higher procedural cost



IN.PACT™ DEB with FreePac™ Coating
Technology

IN.PACT™

» Medtronic-Invatec DEB
balloon line

FreePac™
5
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- BPaclitaxel Molecule

Urea Excipient | | » Urea separates Paclitaxel
Meleculer .- = : | molecules

* Increased drug solubility and
optimal diffusion into vessel wall

» Urea facilitates Paclitaxel
absorption into the vessel wall

~ * Proprietary hydrophilic
coating formulation

biocompatible | hydrophilic
naturally-oceurring
high degree of transfer efficiency




Paclitaxel blocks the cell cycle
directly

Mode of action for Paclitaxel and Limus drugs

Biolimus A9, everolimus, myolimus,
novolimus, sirolimus, zotarolimus

\FKBP120 Arterial injury
( mTOR i S phase ]
h— DNA
- replication ]
Low-dose paclitaxel I = R
leads to cytostasis |
‘ G, phase G, phase Cell G, phase |
- . o
Cell works, but is not% Cell enlarges and | cycle | Preparation |
‘ actively replicating makes new proteins for division ‘
[ M phase W:
Cell division | .
L High-dose paclitaxel
Y affects G2-M mitotic
— — arrest and M-G1
*'Cell divisionv‘ postmitotic arrest

= Paclitaxel inhibits the cell cycle directly vs. limus drugs which act indirectly
= DCBs aim for a high-dose effect of paclitaxel, causing cell's mitotic arrest
= A low-dose effect is expected to sustain antiproliferation long term



DEB Drug Transfer

As the balloon unwraps, the
drug-excipient coating is fully
exposed to the vessel wall.

Paclitaxel's hydrophobicity along with the increased
solubility conferred by the excipient allows for rapid
drug transfer across the vessel wall.



shaft length 80 cm

* - ° Catheter design
Device Description Diameters
Lengths

Max recommended Guide wire
Usable shaft length

Balloon material

Coating
Shaft diameter

Introducer sheath compatibility
Nominal pressure

RBP

e

EU market release March 2009
Balloon Recom.
Diameter

mm

Introducer
sheath (F

Balloon

REF No. REF No. Length

shaft length 130 cm

Over the wire (OTW)
4,5, 6, 7 mm

40, 60, 80, 120 mm
0.035"

80 & 130 cm
FLEXITEC™ Xtreme
FreePac™

5F

5F - 6F

8 bar

up to 18 bar







LUTONIX® 035 Formulation

OPTIMIZED

DESIGN

LUTONIX® 035 has an
optimized formulation
designed to maximize
efficacy without
compromising safety

Drug + Carrier = Coating

Drug
Lumone® 035 drug dose of Paciitaxe! is 2ug/mm’

A k- Carrier
LUTONIX® 035's effective CRE O Polysorbate and Sorbitol
2 : s S .
2 pg/mm-< dose of paclitaxel =

reduces exposure of the
drug. but provides a
therapeutic effect to
achieve patency of the
target vessel

Facilitates therapeutic drug retention and
release of drug at the treatment site




LUTONIX® 035 Design: Coating Integrity
Sheath/Tuohy Passage Test

Limit drug Potentially Drug on Hemostatic Adapter*
: : S after Balloon Passage
flaking during minimizing
balloon unnecessary
preparation drug 20% 1
and handling exposure to —
* staff and
patients™ 10% -
RoL 0. 08 %, m
LUTONIX® 035 has a durable ‘ S~
coating, with =0.08% drug dose Doy L el e
lost within the introducer sheath 6F fﬂi‘ﬁth EFHT_:JDﬂht-f
during insertion.” Durability of coating preserved through

sheath value or tuohy insertion

"Bemch fest daly on flie. Bench resuts may not be Irdlcafive: of clinkcal
peformance. Difsrent best mathods may yeid differsnt resuls,




Coating Uniformity
Coating Variability Analysis

Coating Uniformity
Analysis*

Segment-to-Segment -
Variability =

Longitudinal Segment -
Variability s

LUTONIX® 035 is uniformly coated while inflated allowing for 360° paclitaxel
coverage to the target vessel.”

‘Sencn tast and pre-cinical anmal study data on fle. Bench resuts and pre-cinical dats may
rot be Indicative of Cinicy perormance. Different test methods may yieid afferent results.



Durability Matters:
Drug Loss During Dry Inflate Shake Test

LUTONIX 035 In.Pact™

Drug Coated Baloon PTA Catheter Drug Eluting Balloon

10.61% Drug Loss

LUTONIX® 035 balance of 2.0 yg/mm? of paclitaxel and carriers
polysorbate and sorbitol, minimizes unwanted drug loss

A pa, AZ Dry InfisteShake doal massured the sverege divg condent kosl afor baloon wem infieted
o Lfuge tlube, lefl and righe, fve e neS for Both devices lesled. Sanch el resdts ey Nt be ndicatve



DCB Tissue Concentration

Rapid Uptake with Sustained Therapeutic Dose

of Paclitaxel Arterial Tissue Concentration

Lutonix ® 035 Preclinical : Competitor Animal
Animal Study’ : Study

5,000 : 4,900
4,400 :

4,000

w
o
o
o

Paclitaxel ng/g
no
o
o
o

24 Hours 60 Days : 24 Hours 60 Days

LUTONIX g cosed st



Product Offering

-
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035 Guidewire Compatible, Nylon, Semi-compliant Balloon

QOver the wire, Co-axial shaft

2 Radiopaque platinum: 1mm markers delineate balloon length

Balloon protector sleeve and stylet in place

4 40 60 80 100 120 150 6 12 S Fr

5 40 60 80 100 120 150 6 12 S Fr

6 40 60 80 100 120 150 7 12 6 Fr



Pre-Dilatation

Pre-Dilatation

+ Adequately pre-dilate to at
least 1 mm of the reference
vessel diameter

{6mm ! Treatment Area | 5mm

- After pre-dilation, LUTONIX® L
035 should extend
approximately 5 mm
proximally and distally beyond
the pre-dilatation injury
segment

- Use of a radiopaque ruler or
vascular tape is
recommended to ensure
appropriate placement of the
LUTONIX® 035

Pre-dilatation  Treatment with
LuTtoNixX® 035



Procedure Summary

Key Procedure Goals
1. Complete dilation of the diseased segment to reference vessel diameter

2. Complete coverage of treatment area with drug (DCB)

Advance to the
target site as
fast as possible.




Passeo-18 Lux

Vascular Intervention // Peripheral —
Passeo-18 Lux
Drug-Coated Balloon/0.018"/0TW l{ ‘ ,!
Indicated for lower limb arteries " 4

= Clinically proven to reduce restenosis and the need for reinterventions'

= | ux coating technology optimizes drug transfer for maximized efficacy
= | ow profile, highly deliverable Passeo- 18 balloon platform
= |nnovative SafeGuard insertion aid for unrivaled safety and ease of handling

s Indications

@ solutions @ BIOTRONIK The Pas_sen—!ﬂ Ll_..I:l{ cat_hete_r is_indicate:_l to dilate de novo or
S s e restenotic lesions in the infrainguinal arteries.

Reference: IFU Passeo-18 Lux Version C_r3_ML 03/03/15



Passeo-18 Lux — Device
Specifications

Catheter type OoTW
Recommended guide wire 0.018"

S :

Q Tip Short, tapered

)

()

f, Balloon markers 2 swaged markers (zero profile)

©

@)

c Shaft 3.8F, hydrophobic coated

(@)

(@)

% Usable length 90 and 130 (150%*) cm

(a 8]
Introducer size 4F (@ 2.0, 2.5, 3.0, 4.0 mm); 5F (g 5.0, 6.0, 7.0 mm)
Nominal Pressure (NP) 6 atm
Rated Burst Pressure (RBP) 15 atm (@ 2.0, 2.5, 3.0, 4.0, 5.0 mm); 12 atm (g 6.0, 7.0 mm)
Drug Paclitaxel
Drug dose 3.0 pg/mm?2
Delivery matrix Paclitaxel and butyryl-tri-hexyl citrate (BTHC)
Coated area Cylindrical section of the balloon, exceeding the

proximal and distal balloon markers

*Passeo-18 Lux diameter 2 mm



Passeo-18 Lux — Ordering Information

Compliance and Compatibility charts

Balloon

Diameter x Length [mm]

2x40-120 2.5x40-120 3 x40-120 4 x40-120 5x 40-120 6 x40-120 7 x 40-120
NP (atm) 6 6 6 6 6 6 6
@ [mm] 2.0 2.5 3.0 4.0 5.0 6.0 7.0
RBP (atm) 15 15 15 15 15 12 12
@ [mm] 2.1 2.6 3.3 43 5.2 6.3 7.2
Length [cm] Diameter [mm] Length [cm]
40 80 120
90 2.0 379860 379861 379862
90 2.5 379866 379867 379868
90 3.0 370843 370848 370853
90 4.0 370844 370849 370854
90 5.0 370845 370850 370855
@ 90 6.0 370846 370851 370856
90 7.0 370847 370852 370857
150 2.0 379863 379864 379865
130 2.5 379869 379870 379871
@ 130 3.0 370858 370863 370868
130 4.0 370859 370864 370869
130 5.0 370860 370865 370870
@ 130 6.0 370861 370866 370871

130 7.0 370862 370867 370872



Passeo0-18 Lux combines proven technologies for
treating lower limb arteries

Coating
Technology :
= Drug:
paclitaxel (3.0
Mg/mm?)
= Excipient:
butyryl-tri-
hexyl citrate
Balloon
(BTHC) Platform
= Process:
Micro- Passeo-18
i ' Balloon
ipettin
- : Catheter
SafeGuard ?ém?l;nc)) 28,
I tion Aid .5, 3.0, 4.0,
neertion M 5.0, 6.0, 7.0
= Improves ease
of handling L (mm): 40,
80, 120

» Protects the
user and
balloon from
contact and
damage




BTHC improves coating integrity
and durability

Device Excipient

Passeo-18 Lux Butyryl-tri-hexyl citrate (BTHC)
Lutonix Polysorbate/sorbitol

In.Pact Urea

% of total drug load

Coating Integrity*
After submerging and deployment of a 5x40mm
balloon in physiological solution at 37° C

100.0%

Type

Hydrophobic

Hydrophilic/
hydrophobic

Hydrophilic

75.0% +——

50.0% T

Passeo-18 Lux Lutonix 035

*In water
Data on file at BIOTRONIK (IIB Test)

Solubility”

Very low

Fast dissolving

Fast dissolving

» Coating characteristics are
modified when surface is
wettened

= Hydrophilic excipients are
more soluble and dissolve
faster

= Hydrophobic excipients can
improve coating integrity
ensuring more drug is
available at the lesion site

Coating Integrity*

After submerging and deployment of a 5x40mm
balloon in physiological solution at 37° C

100.0%

% of total drug load

50.0%

75.0% +—

Passeo-18 Lux In.Pact Admiral



Passeo-18 Lux delivers sufficient drug to
give long lasting therapeutic effect

Paclitaxel vessel concentrations
PK, treated sections, mean values

1000.0

100.0 X
10.0

1.0 \ 4

0.1

log drug concentration [ng/mg]

0 I7 1I4 2I1 2I8
Time post treatment [day]

A high tissue concentration is achieved after balloon inflation

Drug concentration rapidly declines within 7 days

Therapeutic effect is sustained at 28 days
Prolonged presence of drug in vessel tissue is important for clinical efficacy

SFA Porcine model



Lux coating technology coating process

* The Lux coating extends from the cylindrical portion of Balloon coated area
the balloon and onto the shoulders of the balloon

* Coating extends outside the margins of the markers l l

* This ensures proper delivery of the drug to the entire
region that is contacted by the balloon during inflation, —_——— —\\\_
minimizing the risk of ‘geographic miss’

= Passeo-18 is ‘Lux’ coated while the balloon is
folded to reduce overall balloon profile

= Microscopy provides evidence of Lux coating
on the outer surface of the balloon and within
the balloon folds

= With this coating process, drug is sheltered
within the balloon folds




Lux coating technology achieves uniform
drug distribution to the vessel wall

Drug distribution in target arterial tissue in rabbit iliac model

, max intensity z-projection at 400x Whole sample scan of fluorescently labeled paclitaxel
in a rabbit iliac artery




Ranger™ Drug Coated Balloon



Product Overview

Ranger DCB is designed to provide consistent and predictable drug delivery

PROVEN
Clinically proven in both randomized & and real-world trials,
the Ranger SFA-Trial has achieved among the highest
freedom from TLR rate of 94.4% at 6 months

TRANSPAX™ Coating Technology
Proprietary TransPax coating is designed for optimal drug
transfer minimizing risk for particulate loss downstream

PLATFORM
Loading tool and proven Sterling balloon contribute to
coating integrity, deliverability and ease of use

Ranger SFA presented at CIRSE2016 Prof Scheinert.



Next Generation Drug Coated Balloon

Boston Scientific Ranger™ DCB

Device CE-marked July 2014 /

Sterling 0.018” balloon platform
TransPax™ coating technology
Ranger™ DCB loading tool designed

to protects the drug coating - ;
=

Size matrix:
* SFA: 4-8 mm; 30-100 mm
* BTK: 2-4 mm; up to 150 mm

Introducer Sheath Balloon Catheter



Ranger™ DCB Coating Technology

TransPax™ Technology

Paclitaxel, Excipient: Citrate ester (acetyl tributyl citrate — ATBC)

Embedded PTx Rapid Minimized
(drug) crystalline absorption Systemic
particles serve as of PTxdown Loss”
sustained release to deeper

reservoirs™ layers

RangerTM DCB is manufactured by Hemoteq AG and distributed by Boston Scientific.

Designed to:

*Balance hydrophilic
and hydrophobic properties

Allow adhesion to the balloon
during tracking and deployment

Allow transfer to the vessel wall
during balloon inflation

*Minimize particulate loss



Coating Integrity: Adherence During
Hydration

TransPax coating

TransEax remained adhered
Coating to the balloon
during hydration
IN.PACT coating
IN.PACT™ started to crack
Coating and flake off after

a few minutes of
hydration

DCBs were submerged in phosphate buffered saline at 37°C and the coating was imaged at 300X.
Data on file — Boston Scientific. Bench test results are not necessarily indicative of clinical performance.



Coating Integrity

Rangér™ 6X40 Medtronic In.Pact Pacific™ 6X40
(2ug/mma2) (3ug/mm2)

- DCBs were delivered in a peripheral track model with fluid recirculation

- Particulates lost downstream were collected with a 5 um polycarbonate filter
and are shown as green dots

Fluid recirculation ~320 ml/min

Fluid temp 37°C




Peripheral Drug-Coated Balloon Sector

Device Overview Matrix

@ BIOTRONIK Bost Medi i > Spectranetics’
Compan oston e etics
pany - excellence for life mmm SClentlﬁC roruc ‘M"E“*F""“
. In.Pact
Device name Passeo-18 Lux tﬁtgz:i 8:132 Ranger (Admiral, Pacific, Stellarex
eephinion)
Catheter type OoTW oTW OTW/RX OoTW oTW
Drug Coating Paclitaxel Paclitaxel Paclitaxel Paclitaxel Paclitaxel
gg;'g 3Hug/mm?2 2Hg/mm?2 2Hg/mm?2 3.5ug/mm?2 2Hg/mm?2
. L Lux: Polysorbate and TransP.ax: FreePac: EnduraCoat:
Coating excipient BTHC Sorbitol Acetyl Tributyl Urea Polyethylene glycol
Citrate (ATBC) (PEG)
40-150 mm 40-120 mm 40-120 mm
35
4-12mm 4-7mm 4-6 mm
Catheter Platform 8 40-120 mm 30-150 mm 40-120 mm
(0.0%) 2-7mm 2-8 mm 4-7mm
40-120 mm 40-120
14 \Pas!
2-4 mm Rg'& mm




Peripheral Drug-Coated Balloon Sector

Device Overview Matrix

Company @BioTRONIK | Syier | Smosesons | BIBRAUN | casmionovum | [SlSO0g Vascular
Legflow
. Biopath 035 SeQuent RX/OTW Advance 18 Freeway 035 Luminor 035
D P -18 L ELUTAX SV
evice hame asseo > Biopath 014 Please OTW Aperto* PTX Freeway 014 Luminor 014
OTW (HP)
Catheter type oTW OTW/RX oTW oTW OTW/RX oTW oTW oTW
Drug Coating Paclitaxel Paclitaxel Paclitaxel Paclitaxel Paclitaxel Paclitaxel Paclitaxel Paclitaxel
D
cor::cg 3pg/mm? 2pg/mm? 3pg/mm? 3pg/mm? 3pg/mm? 3pg/mm? 3pg/mm? 3pg/mm?
None: physiologically
. 3 layers (Ice, Shellac: Shellac: innocuous
Coating Lux: . . . . .
. Snow -PTX, Aleuritic and Resveratol Shelloic acid None Aleuritic and matrix -
excipient BTHC . . . . . .
Seal- shelloic acid shelloic acid multilayer thin
Hydrogel) coating
20-150 mm 40-150 mm 20-150 mm 20-150 mm 20-150
20, 40 mm* mm
4-8 mm 4-8 mm 4-10mm 4-8 mm 5-7 mm
5-7 mm*
Catheter 40-120 mm 40-100 mm
Platform
(0.0) -7
2-7mm 3-7mm
10-250 mm 40-150 mm 40-150 mm 20-200 mm 40-150 mm 40-200 mm

1 5- 4 mm




DCB Feasibility Trial data in perspective

RANGER ADVANCE
PTX PTX
) PASSEO-18 S
2pgr/mm LUTONIX LUX augrimm
+ATBC PTX 2ugr/mm2 o
PTX 3ugr/mm2
+ Polysorbate N BHI'gI-rICr:nm NO Excipient
1,80 - & Sorbitol IN.PACT p=0.12 STELLAREX — 15
160 L _ PTX 3ugr/mm?2 PTX/ —
’ p=0016 + Urea p=0.033 130 Excipient (?) + 13 g
1,40 | I ’ )
1 4 11
1,20 P=0.002 p=0.001 1,00 =
1,00 + a®_ fto &
0,80 { 0,65 G090 ) @
060 | 8 =044 T" 5
4 o
0,40 - F-
0,20 +
u,uu T T T
0,20 L -0,01
RANGER SFAI[1] LEVANT | [3] PACIFIER [4] BIOLUX P-1 [§] ADVANCE PTX [€] CVI[T]

mDEB n Control ®% Occlusions —Lesion Length



SFA DCB Studies- 6 month Results in perspective

6-month TLR
21%

Late Lumen Loss 25% -
20% -

0.75 -+
15% - 13%
[

—g 0.50 - P o a5 s
1 0.25 - I I o% 4% 4%
= 0 5% - o
e | il
0.00 - : : 0% - . . .
S Nl

& ) *\~ V
S N N SO I RO PN
025 & & & @é\ & & & & & & ¢ @ W
& & FE ¢ ¢ W Xy NG
g N\
-0.50 -

RANGER SFA PACIFIER LEVANT I BIOLUX-PI ILLUMENATE
Therapy Ranger IN.PACT Pacific DCB- not specified Lutonix Passeo-18 Lux Stellarex

Mean lesion length 6.8 7.0 5.7 8.1 6.1 7.2
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Date: October 18-20, 2018

Venue: Korea University Guro Hospital, Seoul, Korea

Course Director Course Co-Director
Seung-Woon Rha (Korea University , Korea) Cheol-Ung Choi (Korea Univ.)
Yong Hoon Kim (Kangwon National Univ)
Honorary Course Director Sang Ho Park (Soonchunhayng Univ)
Dong Joo Oh (New Korea Hosp) Woong Gil Choi (Konkuk Univ)
Won Heum Shim (Good Morming Hosp) Ac-Young Her (Kangwon National Univ,)
Tae Hoon Ahn (Gachon University, Korea) Won Ho Kim (Eulj Unév)
Myung-Ho Jeong (Chonnam National University, Korea) JiYoung Park (Eulji Univ)
Jung Han Yoon (Wonju Christian Hospital, Korea) JiHoon Ahn (Soonchunhyang Univ)
Ju-Yeol Back {Cheong-Ju St Mary’s hosp.)

Special Topic

Complex Coronary CTO & Non-CTO Complex Peripheral Intervention
-TRIFTRA and Ach Provocation Test - Aorta and Branched Vessel

- LM and Bifurcation intervention - Aorto-iliac Intervention

- Calcified and tartuous lesion intervention - Femoro-papliteal CTO

- Device update and technical tips and tricks in -~ - BTKCTO
CTO inlervenlion

Organizec by CIRI (Cardiovascular Intervention Research Institute), Korea University Guro Hospital, Seaul, Korea
Sponscred by Cardiovascular Center, Kovea University Gura Hospital, Seoul, Korea

CIRI http:/fwww.ciri.or.kr




CCIl Guro Live 2018

October 18~20, 2018

Korea University Guro Hospital, Seoul, Korea
swrha617@yahoo.co.kr




