=T

O 1w
NATIONAL UN ITY HOEMTAL

Development of
Next generation Medical Devices
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Development of Fenestrated Aortic Arch Stent Graft with

Preloaded Catheter for Protecting
Branch Arteries : An Experimental Study
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Case



Overcome of Short Landing Zone
. Carotid-Lt SCA Bypass

79 year old male patient with chest pain
Pl : transferred because of suspicious TAA
Past History : recurrent CVA(+), HT(+)
Social History : 50 PY, No alcohol

EKG : Atrial fibrillation
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Overcome of Short Landing Zone é’i
. Hybrid Operation B

» No long term clinical data
» Risk of bypass graft occlusion(carotid, left SCA)
» Perioperative mortality, morbidity(esp. stroke)
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Overcome of Short Landing Zone %

: Carotid — Left SCA Bypass




. Carotid — Left SCA Bypass

Overcome of Short Landing Zone %
&
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New Device to Overcome of Short Landing Zone 1"
: Branched, Fenestrated Stent Graft 3

Goose-neck snare wire

Brachial

Inoue stent-graft‘

o Guiding Catheter "
Sheath
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e Large profile 22-24 Fr. —

* Need carotid puncture or cutdown | ., .. i

e Complicated procedure \
e Long procedure time(3-6 hr)
e Not available until now

Femoral artery

——— Traction Wire

Inoue K et al Circulation.1999;100[suppl H]:11-316-11-321.



New Device to Overcome of Short Landing Zone e@%
. Branched, Fenestrated Stent Graft B

» Large profile
» Need carotid cutdown
» Complicated procedure

» Long procedure time (mean :320 min)
» Animal study only G. Wei et al. Eur J Vasc Endovasc Surg 2009 May;37(5):560-5.




Fenestrated and branched stenta

Gore and Medtronic Company
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Development of a Novel, Fenestrated Aortic Arch Stent
Graft with Preloaded Catheter to Save Branch
Arteries : An Experimental Study



Fenestrated Aortic Arch Stent Graft with .;'
Preloaded Catheter : Characteristics B

1. Preloaded catheter for selection of side branch artery
2. Easy accessibility of side branch artery through preloaded

catheter

3. Easy detectable marking of fenestrated site

4. Two delay deployment system at proximal end of stent graft
make stent graft movable inside aorta during procedure

5. One step deployment of stent graft for side branch artery

6. Small profile of stent graft (18 Fr.)




Two Fenestrated Aortic Arch Stent Graft with
Preloaded Catheter : Characteristics




Two Fenestrated Aortic Arch Stent Graft with
Preloaded Catheter : Characteristics




Method




Step of Procedure
. Confirmation of fenestrated site marklng

o

3. Easy detectable marker of fenestrated side hole



2 Fenestrated Type Stent Graft A%
. Partial deployment of stent graft to fenestrated s}




. Selection of carotid arteries via preloaded cathet

2 Fenestrated Type Stent Graft -
o




Step of Procedure
. Fitting and Main SG Deployment

4. Two delay deployment system : stent graft movable inside aorta



2 Fenestrated Type Stent Graft
. Advance of stent graft for caortid arteryg
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Step of Procedure 2
. Aortography after fenestrated aortic arch stent graft &




Results
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1-FASG 2-FASG &'
Total procedure time 31.021+5.02 min 45.781+9.62 min
Selection time of carotid artery 4.82+0.73 min 6.821+2.54 min
Success of procedure 6 (100%) 5 (100%)
CT finding 6 5
Endoleak 0% (0/6) 0% (0/5)
Disconnection of stent grafts 0% (0/6) 0% (0/5)
Occlusion of stent graft for carotid artery 0% (0/6) 0% (0/5)
Postmortem gross finding 6 5
Disconnection of stent grafts 0% (0/6) 0% (0/5)
Fracture of stent grafts 0% (0/6) 0% (0/5)
Tear of stent grafts 0% (0/6) 0% (0/5)
Occlusion of stent graft for carotid artery 0% (0/6) 0% (0/5)
4 weeks MAE 16.7% (1/6) 0% (0/5)
8 weeks MAE 16.7% (1/6) 0% (0/5)




CT Finding after 4 weeks
. 2 Fenestrated Type Stent Graft




Postmortem Exam : Gross Pathology &':'
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For Emergent Patients y
-

3 days need for Fenestrated aortic arch stent graft

Different size and length of thoracic aorta, innominate
a., carotid a., and SCA in patients thoracic aortic disease

Aortic pathologies usually occurred at lesser curvature,
lateral side of thoracic aortic arch.

Development of ready-made fenestrated aortic arch
stent graft for emergent patients
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Development of Window Type Fenestrated Aortic Arch
Stent Graft with Preloaded Catheter for Protecting
Branch Arteries : An Experimental Study



Development of Ready-Made Fenestrated Aortic
Arch Stent Graft for Emergent Patients




Window Type Stent Graft:
Selection of carotid artery via preloading catheter




Window Type Stent Graft:

Advance of stent graft for carotid artery
|
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Step of Procedure: IS
Aortography after Window Type aortic arch stent gra&m'




Results:

Window Type Fenestrated Aortic Arch Stent Graft

Total procedure time

27.151+4.02 min

Selection time of carotid artery 5.721+0.62 min
Success of procedure 6 (100%)
CT finding or Aortography 6
Endoleak 0% (0/6)
Disconnection of stent grafts 0% (0/6)
Occlusion of stent graft for carotid artery 0% (0/6)
Postmortem gross finding 6
Disconnection of stent grafts 0% (0/6)
Fracture of stent grafts 0% (0/6)
Tear of stent grafts 0% (0/6)
Occlusion of stent graft for carotid artery 0% (0/6)
4 weeks MAE 0% (0/6)
8 weeks MAE 0% (0/6)




Postmortem Exam : Gross Pathology




Case

:Window Type Fenestrated Aortic Arch Stent Graft



History

A hypertensive 79 year-old female

CC : chest discomfort radiating to the back
V/S: 90/60-92

Past Hx: old CVA (+)

Social Hx: no smoking, no alcohol drinking

CT aorta:

— Ascending penetrating aortic ulcer with intramural
hematoma

— Pericardial effusion






Progress oy

e Clinical diagnosis:
— Rupture ascending PAU with IMH

e Plan
— Surgical repair was Recommended
— Surgical repair was Refused by patient
— Informed consent about fenestrated stent graft
— Window type fenestrated stent graft was considered



Ascending and Aortic Arch Stent Grafts-;;
. Aortography G




Ascending and Aortic Arch Stent Graft.:

. Overapping Insertion of window type stent graft g




Ascending and Aortic Arch Stent Graft‘%
. Final Angiography
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Indonesian Case

One Branch Type
Fenestrated Aortic Stent Graft



History “'

» A 65-year-old woman

» Saccular type aortic aneurysm in the aortic arch

» Proximal neck from left SCA to aneurysm : 6 mm






One Branch Fenestrated Aortic Stent Graft &

1. Main Fenestrated Stent Graft : -

40 mme

36 mime

150 mme
< >
. $ 10 Mt
<>
10 mme
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9 rmm

2. Side Branch Flare Stent Graft.

12X30 flare graft stent.
12X40 flare graft stent .
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One Branch Fenestrated Aortic Stent Graft i
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One Branch Fenestrated Aortic Stent Graﬂf’%
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One Branch Fenestrated Aortic Stent Graft &
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One Branch Fenestrated Aortic Stent Grag,f%'m




F'ponent

MRI Compatibility of
S& G Biotech’s
Vascular Stents

Final Report

Prepared for

S&G Biotech. Ine.

Tungang Induspia, #304

449 Duncho-daero, Jungwon-gu
Seongnam-si, Gyeonggi-do
462-713. South Korea

Prepared by

Exponent

3440 Market Street
Suite 600

Philadelphia, PA 19104

Fatigue and MRI Test

Summary of MRI compatibility test results.

. Field
Evaluation Strength Results
Displacement Force
(ASTM criteria) 3T PASS
Torque 37T PASS
(Qualitative assessment)
) 15T 0.5 cm
Artifact
(maximum ASTM)
3T 09 cm
o+ 15T 2.3°C
Heating
(maximum)
3T 27°C

" Maximum whole-body SAR of 4.0 Wikg



Fatigue and MRI Tes

Accredited Laborafo 'y

AZLA has accredited

MEDICAL DEVICE TESTING SERVICES

Minnefonka, MN

for technical competence in the field of

Mechanical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005
General requirements for the competence of testing and calibration laboratories. This accreditation demonstrates
technical competence for a defined scope and the operation of alaboratory quality management system
(refer fo joint ISO-ILAC-IAF Communiqué dated 8 January 2009).
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! Presented this ] 1™ dgy of June 2015.

President & CEC %
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For the Accreditation Council

v
m Cerfificate Number 2783.01
lq valid to May 31, 2017
7 y 31,
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For the types of tests to which this accreditation appiies, please refer to the laboratory's Mechanical Scope of Accreditation.
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Clinical Study for Fenestrated Aortic Stent Graf

: One Branch Type
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In Progress “
» Waiting for approvel of KFDA (2015.11)
» Got for a medical patent in Korea, Apply in Europe
» Begin Fenestrated Aortic Stent Graft Registry
1. Korean Registry

2. Indonesia and East Asia Registry

» Emergent Use of ready-made fenestrated aortic arch
stent graft for emergent patients



Unsolved Problem “y
» Curvature of aortic arch
» Various anatomy of aorta, carotid, innominate artery
» Dynamic motion of aorta

» Endothelialization of stent graft

» Long term durability of stent graft ?
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New Future ?

Neuro

Protection Arch/ Descending
Devices . . Endoluminal Graft with
s Three Branches

Special Stent

Ascending b3 i
¥ to Correct Kink

Endoluminal
Graft

Coronary —
Inserts

Percutaneous
Aortic Valve
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Development of Bioabsorbable Vascular Stent

Han Cheol Lee, MD, PhD.

Divisionof Cardiology, Department of Internal Medicine,
Pusan National University Hospital, Pusan, South Korea
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Vascular Stent




Vascular Stent

30 mm
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Limitations of Vascular Stent

» Material: Nitinol
» Restenosis (SFA :50-60%)
» Articulation (Hip, Knee joint)

> Poor clinical result of DES

> Problem : trauma



Vascular Stent

Standing

* Torque
» Axial Load

» Compression

8.0x60mm Guidant 8.0x60mm Cordis
ABSOLUTE™ S.M.A.R.T.® Control™
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Bioabsorbable Vascular Stent g
3
» Avallable at the Hip, Knee joint

> Low restenosis rate

> Low trauma



Bioabsorbable VVascular Stent

[

» Polymer based bioabsorbable stent
» Metal based bioabsorbable stent

» Strong radial force

» Absorption rate > 3-6 months.

> Flexibilty at the Hip and Knee joint.
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Bioabsorbable VVascular Stent

» Metal based »Polymer based
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Manufactoring of Stent .;-.

4. Drug Eluting
1- 7mm X 30mm SYNERGY Stent PRONESHEEE T Durable Permanen t

PLGA Bioabsorbable Stent

bioabsorbable Tube — \

on Abluminal Side
of Stent
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Manufactoring of Stent N

5. Fatigue Testing

Bend Angle, Radius: 48°, 456mm

Total Cycles: 10 million cycles (assuming
worst case of 1 million cycles per year)

Frequency: 7 Hz
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Animal Examination




Neointimal space
= A-B




Proto Type of Bioabsorbale Vascular Stem;%
: Polymer developed by PNUH and Postech,

Radial force : J|& vascular stent 1.0 N, PNUH stent 1.1N



Polymer Stent
PNUH and-Postech

ion of mesh type stent

bsorable Peripheral
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Terms of stent structure

Strut width

Numbers
of Pitch

Strut width

Thickness

Diameter

69

Pitch

Stent wall thickness
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Bioabsorable Peripheral Polymer Stent
: PNUH and Postech
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Thanks for Our Team
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Thank you for your attention



