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Long-term BMS Event-Rate
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Long-term DES Event-Rate
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2 weeks 3 months 0-12 months  15-18 months
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Finn et al., ATVB 2007



Stent-Endothelialization

BMS
. DES
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The Clinical Need for a
orbable Vascular Scaffold

[ Vessel scaffolding is only needed transiently” ]

Improve Long Term Outcomes for Patients
by Leaving No Scaffold Behind1

capable of natural vascular function

® Eliminate chronic sources of vessel
irritation and inflammation

® Vessels remain free for future treatment
options

® Reduce the need for prolonged DAPT?2

® Allows for use of non-invasive imaging

\ techniques (CCTA) /

*Serruys PW, et al., Circulation 1988; 77: 361. Serial study suggesting vessels stabilize 3-4 months following PTCA.
1 — Small platinum markers at scaffold edges remain for fluoroscopic landmarking. 2. The Absorb IFU indicates DAPT for a minimum of 6 months.




How Absorb Resorbs

® Blood penetrates polymer matrix
® Long polymer chains become shorter and shorter

Initially, hydrolysis preferentially cleaves amorphous
tie chains, leading to a decrease in molecular weight
without altering radial strength

N

When enough tie chains are
broken, the device begins losing
radial strength

upport
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Strut Thickness Comparison

Strut Thickness

140 pum 81 um ~152 pm \ 0 pm*
Total Thickness

158 um 94 um ~157 um \ 0 pm*




How Much Radial Strength is
Needed?

1800

1600 4

1400 4

1200 4

100 4

B0 4

G600

Radial Strength (mmHg)

400 4

200

Radial strength varies widely across

metallic stents

There is no correlation between the
magnitude of radial strength and

clinical outcomes

Perhaps it is only important to

1 75 mmHg is the

1Dobrin P.B., Am. J .Physiol. 1973; 225: 659.
2Agrawal C.M,. Biomaterials 1992; 13: 176.

estimated difference

between transluminal

(canine model1) and
araluminal pressure




Absorb Radial Strength

_
2
g 1000 - ==~ --XIENCE V
é 800
<
g 600
& 400 Minimum
= - - =-|- === acceptable
T 200 collapse
& o | pressure
\ T=0 T = 6 months (300 mmHg)

/

ABSORB appears to maintain adequate support
for at least as long as is needed

Devices subjected to simulated physiologic environment (fatigue testing). Tests performed at and data on file at Abbott Vascular.
*Agrawal, CM, et.al. Biomaterials. 1992; 13: 176-182.



4 Jahres - follow up

Onuma. et al., Circulation 201C



#4. Low shear-stress behind the strut will disappear after neointimal
formation and its subsequent thinning

Procoaguiant |

High ESS Prathrambotic state vWF ks ABSDRB

Fibrinogen
Pigielet civalion ADP, TXAZ Prothrombin




A bioabsorbable everolimus-eluting coronary stent system
for patients with single de-novo coronary artery lesions
(ABSORB): a prospective open-label trial

John A Ormiston, Patrick W Serruys, Evelyn Reqar, Dariusz Dudek, Leif Thuesen, Mark W | Webster, Yoshinobu Onuma, Hector M Garcia-Garcia,
Robert McGreevy, Susan Veldhof

30 patients in the per-treatment-
evaluable population

45;;:;;?;?;??;::?39 used 6 Monate FU
1 device failure
v 1 Jahr FU
26 patients analysed with
QCA at 6 months
2 Jahre FU
2 intravascular ultrasound
not analysable 4 Jahre FU
h 4

24 patients analysed by intravascular
ultrasound and radiofrequency 5 Jah re F U

backscattering

h 4

h 4

30 patients clinically
assessed at 12 months*

Ormiston J. et al., Lancet 2008



A bioabsorbable everolimus-eluting coronary stent system
(ABSORB): 2-year outcomes and results from multiple
imaging methods

Patrick W Serruys, John A Ormiston, Yoshinobu Onuma, Evelyn Regar, Nieves Gonzalo, Hector M Garcia-Garcia, Koen Nieman, Nico Bruining,
Cécile Dorange, KarineMiquel-Hébert, Susan Veldhof, Mark Webster, Leif Thuesen, Dariusz Dudek

6 months 12 months 18 months 2 years

(n=30) (n=29)* (n=29)* (n=28)t

Cardiac death 0% 0% 0% 0%

MI 3-3% (1)F 3-4% (1)% 3-4% (1)% 3-6% (1)t

Q-wave MI 0% 0% 0% 0%

Non-Q-wave MI 3-3% (1)t 3-4% (1)F 3-4% (1)F 3-6% (1)%
Ischaemia-driven TLR 0% 0% 0% 0%

By PCl 0% 0% 0% 0%

By CABG 0% 0% 0% 0%

Ischaemia-driven MACE (cardiac death, MI, 3-3% (1)t 3-4% (1) 3-4% (1)t 3-6% (1)F

orischaemia-driven TLR)

Stent thrombosis 0% 0% 0% 0%

Data are % (number of patients). Ml=myocardial infarction. TLR=target lesion revascularisation. PCl=percutaneous
intervention. CABG=coronary artery bypass graft. MACE=major adverse cardiac event.* One patient officially withdrew
from the study, but his vital status and clinical follow-up are made available through his referring physician. tOne
patient died from a non-cardiac cause. $£Same patient. This patient also underwent a target lesion revascularisation,
not qualified as ischaemia-driven target lesion revascularisation (diameter stenosis=42%).

Table 2: Clinical outcomes at 2 years

Serruys P. et al., Lancet 2009



Revascularize like a best-in-class
DES, XIENCE

Safety: Low scaffold thrombosis rates in ABSORB Cohorts
& B and ABSORB || XTEND

|&] Microsoft PowerPaint - [EXTEND 250 Pts 12

i) File Edit View Inset Format Tools Slide

g Aral -1 - B2 u s |[E]=
I == WOENR= NN - NN - W A B

EE‘!

x

% ST throughout 5 ) . ABSORB EXTEND/SPIRIT ST (def/prob)

(Through 12 Months)

Definite/Probable ST

[0% ST up to 3 years?

0.4%
T T T T T T 1
6 7 8 9 10 11 12 13

Time Post Index Procedure (Months)

Number at risk

Time after index
procedure (days)

SPIRIT Pooled
EXTEND

8% at 12 months3

purposes only
1 Serruys PW, 5-Year Cohort A and 2-Year Cohort B Results: Integrated Insights, TCT2011, 2 Smits P. ABSORB Cohort B 3-year data, TCT 2012; 3Bartorelli, A,
ABSORB EXTEND preiliminary 6 months and 1 year data, TCT 2012;



Larger Maximum Circular Unsupported scaffold area (MCUSA)

Serruys PW et al., Circulation 201(

Gomez-Lara J. et al., EHJ 2011



-virtuel OCT-pictures
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Gogas B. et al., JACC 2011



Atherosclerotic Process after DES-Implantation

Compensatory Expansive Remodeling of EEM —>
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Serruys PW et al., EHJ 2012



Atherosclerotic Process after BVS-Implantation

Compensatory Expansive Remodeling of EEM

Lumen Enlargement
by Plaque
Regression
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Paradigm Shift:
Late Lumen Loss to Late Lumen

f Post-PCI \ ; 6 Months f 2 Years \

n =33
ABSORB e e
Cohort B Lumen Area A}a
Serial Analysis* 6.53 mm2 J RT%

Late Loss = 0.19 mm

\_ L AN J

*Serruys, PW., TCT 2011
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Vasodilation

Vasoconstriction

European Heart Journal (2012) 33, 1325-1333 CLINICAL RESEARCH

rurorean  doi:10.1093/eurheartj/ehrd66 Interventional cardiology

SOCIETY OF
CARDIOLOGY®

Endothelial-dependent vasomotion in a coronary
segment treated by ABSORB everolimus-eluting
bioresorbable vascular scaffold system is related
to plaque composition at the time of
bioresorption of the polymer: indirect finding

Baseline Post-Ach IVUS-VH

Mean LD = 2 50" mm Maan LD = 2.20 mm

Brugaletta S. et al., EHJ 2012



Restoration and Resorption
Factors influencing Vasomotion

actlors inriuencing vasomotion

Large necrotic core area is associated with

vasoconstriction to Acetyicholine
£

20.00 4 y=9.1-7.1 x; r=-0.676, P=0.001 e 12-months follow-up
4 24-months follow-up

f

%)

10.00 +

A

Changes in mean lumen diameter post-pre Ach (
o
(=3
o o

[he smaller the necrotic core, the higher the vasomotio

Brugalell§ S| et al., EHJ 2012



Restoration and Resorption

Fa

tors influencing Vasomotion
actlors inriuencing vasomotion: cnanges in

Positive response to Acetyilcholine is associated with a reduction
in hyper-echogenicity of the polymeric struts

y=-6.85-0.159 x; r=-0.781;P < 0.001

15.00 ® 12 months follow-up

4 24 months follow-up

10.00

5.00

0.00

—=5.00

es in mean lumen diameter post-pre Ach (%)

1=
£-10.00
L

Cl

—15.00 o

T T T T T T
-100.00 -7500 -50.00 -25.00 0.00 25.00
Changes in hyper-echogenicity (%)

The less struts, the higher the vasomotion

Brugaletta S. et al., EHJ 2012



D in Vessel Diameter

Early evidence of Vasomotion

suggest improved long term

Vasodilation

1 6 Months1 2 Months2 24 Months3 _
Cohort B1 outcomes Cohort A 9
3 (N=15 (N=6 (N=19) (N=13 (N=9) (N=7)
E ) ) )
£ 0.5
>
N
3
g
Q
IS .
2 0 .
KS) = X
2 B
2
5-0.5
S
B Acetyicholine
1 Methergine

1. Adapted from Serruys, PW. ACC 2011 / 2. Adapted from Serruys, PW. ACC 2011 / 3. Adapted from Serruys, PW, et al. Lancet 2009; 373: 897-910.

soconstriction
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resorbable vascular scaffolds in acute STEMI
(PRAGUE-19 study)
Petr Widimsky

Procedural result and BVS
feasibility

- 42 BVS successfully implanted to 35/36

patients

1 BVS could not be delivered to LCX
with sharp take-off (bare metal stent

was delivered successfully)

- 32/35 BVS patients had ideal resylt

ky P. EuroPCR 2013



PRAGUE-19 (in-hospital phase)
conclusions

BVS implantation in acute STEMI is

feasible and safe

- With the currently available size
spectrum and expiration times BVS can
be used in 25-33% of STEMI patients.
Availability of 4.0 mm size would

substantially increase this proportion

Widimsky P. EuroPCR 2013
| ]



BVS group - safety

- 0% mortality

- 0% reinfarction during hospital stay

- 3% reinfarction (1BVS thrombosis 3

days after stopping ticagrelor)

- 0% stroke

- 0% clinical restenosis within 5 months

Widimsky P. EuroPCR 2013



ABSORB BVS in STEMI-patients

>

In-hospital outcome

i ——
BVS DES Death 1(0.7%) 1(1%) 1
N=150, n=194 |N=103, n=129
scaffolds stents Non-fatal M 3(2.1%) 1(1%) 0.63
Patient characteristics Non-target lesion revascularisation 0 0 1
Age 61.7+12.5 62.0£109 | 031 Definite in-stent/scaffold thrombosis 2 (1.4%) 1(1%) 0.77
e WU e e Hospital stay, days 49+27 | 4726 | 08
Hypertension 95 (63%) 72 (70%) 0.50
. One-month outcome
Hypercholesterolaemia 45 (30%) 50 (49%) 0.002
smoking 85(57%) | 53(51%) | 036 Death e
Diabetes 23 (15%) 21(20%) | 021 Non-fatal Mi 6(4.0%) | 4G9%) | 1
Prior revascularisation 25 (17%) 23 (23%) 0.15 Non-target lesion revascularisation 10 (6.6%) 7(6.9%) 1
Prior myocardial infarction 15 (10%) 15 (15%) 0.23 Definite in-stent/scaffold thrombosis 3(2.0%) 21(1.9%) 1
Clinical presentation Probable in-stent/scaffold thrombosis 10.7%) | 1(1%) 1
LIS s AT Loiy S Ll Outcome after implantation. MI: myocardial infarction
NSTEMI 60 (40%) 46 (45%) 0.51
STEMI 66 (44%) 37 (36%) 0.12
Single-vessel disease 64 (43%) 38 (37%) 0.43
Two- or three-vessel disease 86 (57%) 66 (64%)
----- DES
SDJ | | | [ | | |
0 b] 10 15 20 23 30
Time (days)

Gori T. et al, Eurolntervention
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RCA: normal



Infarct related, occluded LAD






Thrombus aspiration






Predilatation with 2,5 x 20 mm ballon






Implantation of ABSORB 3,5 x 28 mm, 12 atm



Final result (after 0,3 mg Nitro i.c.)
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LAD and CX: normal



Infarct related, occluded RCA






Thrombus aspiration



Predilatation with 2,5 x 15 mm ballon



Implantation of ABSORB 3,0 x 18 mm, 20 atm






Final result (after 0,3 mg Nitro i.c.)



Building evidence based

First In
Man

- Cohort A
- Cohort B

Pivotal Trials

+ ABSORSB |-

ABSORB Extend :| ABSORB IIl/IV

TROFI I

- ABSORB First | ABSORB Japan
- AIDA

- BVS Expand
- ASSURE

- PRAGUE 19
- ABSORB STEMI-

1 ABSORB China




O

1Y 2Y

1Y 2Y

Total Pts Studied n=131 n~865

Note: Sample sizes reflect ABSORB patients only. > i :
*n=10.000 f/u at 6 months. 1.000 patients f/u at 1 -3 years, 1.000 patients at 2-4 years 1,000 patients trea

experience.




How the theoretical advantages will

translate into clinical benefit of the

No interference wimsirﬁp&?

No ,.,full metal jacket“ arteries (to enable future

coronary surgery)
Restoration of coronary vasomotion
Potential to enter bifurcations during future PCI

Eliminate the long-term DAPT without a

subsequent risk of stent thrombosis



The long-term benefit of

e ‘final golden tube’ a

. 5 ears ‘

1 0 ' mm

STREDE 2 3643 Pl

gl

Images courtesy of Thoraxcenter, Erasmus MC, Rotterdam, The Netherlands, ABSORB A5 yr
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Conclusion

- The five-year follow-up of the cohort A

showed
- Late lumen enlargement (OTC, IVUS, QCA)

- Plaque reduction with adaptive remodeling (IVUS)

- Non-invasive imaging at follow-up was feasible and
reliable

3-year follow-up of the Cohort B showed
- Stable late loss

- Return of vasomotion

- Enlargement of scaffold area as well as mean lumen
area despite persisting increase of neointima




CE mark approval for drug-eluting

stents
S:

Left main

hronic renal failure Bifurcation

Calcification Diabetes

Diffuse disease aphenous graf

Multistanting Multivessel

Ostium Unstable angins
Thrombus Long lesions
CTO

... We do not yet have any randomized
nivotal trial



Ideal patient for BVS

- Diffuse disease of LAD requiring long

stents

- Diffuse disease of any vessel 2.5 mm

or larger requiring long stents

- Any lesion in a young patient



Clinical Endpoint

Considerations

Jotential Clinical, Benefits of BRS
Reduction 1n ischemic adverse events

Endpoints >

- Improved live expectancy Deaty, MI

Enhanced vascular healing and vaso;notion

- Improved exercise tolerance Death, MI

Protection against future vascular evgnts

- Vascular protective effects Death, MI,
>

- Plaque sealing TVR

Elimination of (late) stent thrombosis



Endpoint Considerations
Potential Clinical Risks of BRS

Endpoints
Rapid drug release Insufficient effect TVR
>
Inhomogenous drug release >Foca| restenosis TVR

Late restenosis—s TVR

Duration of drug effect —3tent thrombosis Death, M

Platelet adhesion Cavity>formation Death, Ml
Tissue necrosis Vasorriotor tone Death, Ml
Endothelial damage Vessel aneurysm Death, Ml
Vascular remodeling Chronic inflammation Death, M

Hypersensitivity reaction



Summary

What Needs to Be Demonstrated?
- Asymptomatic Coronary Artery

Disease

- BRS versus medical treatment (i.e., plaque
sealing)

- Stable Coronary Artery Disease
- BRS versus newer generation DES

- Demonstrate at least equivalent efficacy and safety in
simple lesions/patients

- Extension of results to more complex lesion/patients



Only 25% of STEMI pts fullfilled the
prespecified mclusmn/exclusmn criteria for

Inclusion criteria

STEMI <24
hours from
symptom
onset

Signed
written
informed
consent

Exclusion criteria - cllnlcal

Killip 1I1-1V class (i.e.
high likelihood of death
within BVS absorbtion
time)

Any other disease with
probable prognosis <3
years

Indication for oral
anticoagulation (e.g.
atrial fibrillation)

Contraindication to
prolonged DAPT or high
likelihood of non-
compliance to DAPT

Exclu3|on criteria - angiographic

Infarct artery reference
diameter <2.3 mm or >3.7
mm (i.e. not suitable for
currently available BVS
sizes)

Lesion length >24 mm (i.e.
precluding single BVS
implanation)

Extensive infarct artery
calcifications or severe
tortuosity

STEMI caused by in-stent
restenosis or stent
thrombosis



Procedural result and BVS
feasibility

- 42 BVS successfully implanted to 35/36

patients

- 41 BVS could not be delivered to LCX

with sharp take-off (bare metal stent

was delivered successfully)

- 32/35 BVS patients had ideal result

(TIMI-3 flow, 0% residual stenosis, no

A %



Zusammenfassung

er uber 1.000 Patienten mit ABSORB-Stent behandelt
hre FU Daten vorliegend

vergleichbar mit dem eines neuen Generations-DES
verability vergleichbar mit der eines neuen Generations
culare Reagibilitat bleibt erhalten

IR bleibt frei (fur zukiunftige Behandlungen)



DANKE



3 Jahres - follow up

Onuma. et al., Circulation 201C



Serruys PW et al. Lancet 2009



Before stenting After stenting
A > -

I Fibrous

[ Fibro-fatty [ Dense calcium Bl Necrotic core

Follow-up

Ormiston JA et al. Lancet 2008



Gomez-Lara J et al.JACC 2011



Table 1. Baseline Clinical Parameters

Patlent Lewvel Everdlimus DES Everlimus BVS
{n = 44} {n = 14} {n = 20) p Walus
Age, ¥rs 609 = 835 600 =34 0.BF
Male 12{B57) {733 036
Hypertension {571 2170 040
Hypercholesterolemia 11{7EE e 0.BQ
Dizbetes meliitus EFFARY 2§61 015
Smoking history AL il 7{333) o9
Prior rn:,n:l-l:.nrdial infaircticn 84{57.1) 34100 =0
Pricr PO 4 [2B.5) 4{133) 023
Pricr CABG 1{7.1) 0§04 020
Clindzal indication 026
Stable or sil=nt angina 9L 3 24 (B0
Unistable angina® 5357 i {200
Mumber of wesse] disease oo
1 7500 7 {50
2 5357 3{100)
3 2{143) 040

Values are maan + S0 S *5T-sepment diovation myocardial infarcions wers exduded from

the arakysis.

EVE = bioresorballs vastular scaffold{s); CABG = oowronary artery bypass grft; DES = dng-

eluting steniis); PO = perrutansous comnany inkenanbion.

Gomez-Lara J et al. JACC 2011



Table 3. Quantitative OCT Findings &t 1-Yesr Follow-Up (Lasion Leval)
Leslom Level (n = 50} Everolimus DES (n = 19) Everclimus BVS (n = 31} P Valus
Aeferemnce lume=n area, i 0o -+ 3 I8 740+ 253 080
Mezn lumen ar=a, mm* E.16 + 307 590+ 16E 044
Minimal lumen area, mm? 458 +~ 1 BT 431 = 1.41 018
Mean scaffold area, mm® 691 = 157 650+ 1.13 033
Minimal scaffold area, mm’ 5.B2 * 189 523+ 1.4 Q.16
Mean norepposition ares, mm? 0.02 + 00T Q11 =029 054
Mean resairtimal area, mim? 078 += 032 084 = 051 095
In-stentfzcaffold area chstruction, % 125 = 7.1 136 =97 091
Maximal in-stent'scaffold area obstnuction, % 138+ 113 251 =158 Q.73
Meointimal thickness, pm 1306 * 460 136.1 =714 0.a2
Maximal neointimal thickness, pm 3547 > 058 4077 = 1646 054
Area stenosis, % BT * 156 405 + 159 0,03
Walues ara mean = S0
OCT = opitical coheron ca tomograpiy; other sbbrowlations a in Table 1.

Gomez-Lara J et al. JACC 2011



Absorb BVS clinical outcomes
are comparable to best-in-class DES,

XIENCE

Similar Rates of MACE Compared to Historical XIENCE Data

10.0

MACE

(C-Death, MI, ID-TLR) (%)

o N B

0 6 12 18

Time Post Index Procedure (Months)
758-day HR; 1.06 [0.48, 2.34]; P=0.8856

*3.0 x 18 mm subgroup, SPIRIT I+SPIRIT I+SAIRIT il RCT.

Dudek, D., ACC 2012.

8.9%
— A-0.4%
8.5%
== Absorb BVS
(n=101)
== X|ENCE V"
(N=227)
24



Absorb BVS clinical performance
remains
consistent across complex patient

Low Rates of ID-TLR in More Complex EXTEND Trial

194-day HR
10.0
0.16 [0.01,1.76]
P=0.09"
s ™ = EXTEND
5 5.0 == Cohort B
T 2 20%
- 4 0.2% A=1.8%
U | 1
0 1 2 3 4 5 6 Fi 8

Time Post Index Procedure (Months)

® Longer lesions treated in Extend as overlapping scaffolds
Van malxca%tta*l@wed *P-value is not from formal hypothesis testing and is displayed for

descfiptive purpose onfy.
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Quantitative angiographic study in 342 consecutive

patients at 1, 2, 3, and 4 months

-
L=]

A

&
-

Minimal Luminal Diameter
Post-to-F/L {mm}
& &
Tl L]
-

=]
&=

1 p<0.00001

Post-to-FIU { o/, |
(=1}

=

a0

30 60
Follow-Up Time (days)

/ Percent Diameter Stenosis \

120//

&0

0 120
Follow-Up Time (days)

The lumen appears to stabilize approximately three

Serruys PW, et al., Circulation 1988; 77: 361.

months after PTCA



N

| ' Serial changes in MLD in
._\\7 treated vessel segments
| *r—* following PTCA.

.99 £ 0.52
1.94 £ 0.49

]

-
th

—

1.65  0.56.66 £ 0.57 Restenosis is most prevalent
1.67 £0.59 between 1 and 3 months and
rarely occurs beyond 3 months
after coronary angioplasty.

Lumen Diameter {mm)
-

o
&h

0

K Post PTCA 1 Month 3 Months & Months Hay

Changes in MLD following PTCA stabilize at 3 months

Nobuyoshi M, et al., J Am Coll Cardiol. 1988; 12: 616-623.



 Degradation

- Breaking down of the scaffold structure is
inevitable and desired, by design

- Structural discontinuities must not occur until
after struts are fully covered by tissue; i.e., the
scaffold is encapsulated within the vessel wall

- Benign resorption

- Material selection is important: materials that
degrade to substances naturally metabolized
e eyyriraopygdy will enable assimilation of

2. Soares, J. Minervd Biotech. Z009

s vaksman. . el SR S e o ducts 1



Everolimus/PDLLA Matrix Coating
Thin layer
Amorphous (non-crystalline)

1:1 ratio of Everolimus/PDLLA
matrix

Conformal coating, 2-4 mm thick

Drug/polymer
matrix PLLA Scaffold

Controlled drug release

Semi-crystalline

Polymer backbo

Provides device structure

Processed for required radial
strength




Vascular Reparative Therapy

*Small platinum markers at scaffold edges remain for fluoroscopic landmarking.




Reva$cularize like a best-in-class DES,
XIENCE

®Controlled drug release to inhibit NIH

®Provide support to the vessel for at least 3
months

®Excellent conformability

best-in-class DES, XIENCE




Post-dilatation expansion limits per CE labeling (IFU):

: Maximum Noncompliant : : .

Scaffold Size Balloon Diameter Post-Dilatation Limit
2.5 mm 2.75 mm 3.0 mm
3.0 mm 3.25 mm 3.5 mm

3.5 mm 3.75 mm 4.0 mm



to discontinuous structumed inert

® Gradually lose radial
strength

® Struts must be
incorporated into the
vessel wall (strut covérage)

® Become structurally
discontinuous

Potential for improved long-term outco

*Small platinum markers at scaffold edges remain for fluoroscopic landmarking.

Transition/from scaffoldimplant is\discontin

® Resorb in a benign f

® Allow the vessel
to respond naturall
to physiological sti

ration
otion

n
rvation

umen
gement

lete
ption

old *



Primary mode of degradation

is by hydrolysis of ester bonds e HO — > R—"  + HO—FR’
' ' - "OH

Water preferentla”y carboxylic acid alcohol
penetrates amorphous regions
of the polymer matrix 1.0

0.8 -
Hydrolysis initially results in a 08 -
loss of molecular weight, but 0.7 -
not radial strength, as the 0.0 | e
strength comes from “‘i :
crystalline domains L

|

Once polymer chains are :T 1
sufficiently short to diffuse K i

from struts or become soluble,
mass loss occurs

Middleton JC, Tipton AJ, Biomaterials, 21 (2000) 2335-2346.




Bulk Erosion

‘.

ime

L
Von Burkersroda, F.,
et al. Biomaterials 2002; 23: 4221

Strut degradation
occurs via bulk
erosion




BVS Cohort B

Tests performed by and data on file at Abbott Vascular.



to discontinuous structumed inert

® Gradually lose radial
strength

® Struts must be
incorporated into the
vessel wall (strut covérage)

® Become structurally
discontinuous

Potential for improved long-term outco

*Small platinum markers at scaffold edges remain for fluoroscopic landmarking.

Transition/from scaffoldimplant is\discontin

® Resorb in a benign f

® Allow the vessel
to respond naturall
to physiological sti

ration
otion

n
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gement
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epresentative porcine corona

arteries, 2x objective

While the sites of the pre-existing \

struts are still apparent after 2
years, the constitution of that
shape has been predominantly
replaced with provisional matrix

No inflammation around the
site

3 years: struts fully replaced by
tissue

Alcian Blue Stain:
'Proteoglycan
Photos taken by and on file at Abbott Vascular.
Tests performed by and data on file at Abbott Vascular.



ﬂ' ransmission Electron Microscopy (TEM) Smooth Muscle a-Am

Neointima Media

conditioning

iy

ave undergone
c phenotype

At 36 months, SMCs are we
transformation to a func

Tests were performed by and data are on file at Abbott Vascular.



covered in a

thin layer of

Images courtesy of Thoraxcenter, Erasmus MC, Rotterdam, The Netherlands, ABSORB A5 yr



Design Goals

Vascular Reparative

Serruys, PW., et al. Eur Heart J.



ABSORB
First In Man Clinical
Trial

ABSORB Cohort A: 30 patients enrolled March -
July 2006

ABSORB Cohort B: 101 patients enrolled March -
Nov. 2009



30 subjects

on-randomized) 4 sites in Europe & New Zealang

Clinical I I I I I I I

Follow-Up 6 1 1 2 3 4 6
QCA, IVUS, OCT, IVUS VH I i i B
MSCT

Study Objective First In Man, Single Arm - safety/performance
Endpoints Typical PCI clinical and imaging endpoints

Single, de novo native coronary lesion in a vessel with a reference
Treatment vessel diameter of 3.0 mm

: : 3.0 x 12mm scaffolds (3.0 x 18mm scaffolds available after enrolment
Device Sizes start and used in 2 pts)




30 patients ]
3 bailout

stenting

1 device

26 patients

24 patients

29 patients

* Per treatment evaluable population. Four patients were excluded who received a non-BVS bailout stent, including one patient who did not receive a BVS stent at the
target lesion.



Baseline Demographics

Male 58%
Diabetes Mellitus 4%

Location of Lesions

LAD 50%
LCX 23%
RCA 27%

Lesion Classification

Type B1 65%

Type B2 35%

Pre-Procedure

Lesion length (mm) 8.66 * 3.97
RVD (mm) 2.78 £ 0.47
MLD (mm) 1.10 £ 0.26

DS (%) 59 + 12

Onuma, AHA 2009



® ABSORB Cohort A Clinical Results at Each
Phase: Intent to Treat

RESTORATION RESORPTION
6 Months 1 year 2 Year > Year
Hierarchical 30 Patients 29 Patients** 29 Patients** 29 Patients**
:\jféegf Driven 1 (3.3%)* 1 (3.4%)* 1 (3.4%)* 1 (3.4%)*
Cardiac Death 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
MI 1 (3.3%)* 1 (3.4%)* 1 (3.4%)* 1 (3.4%)*
Q-Wave Ml 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Non Q-Wave Ml 1 (3.3%)* 1 (3.4%)* 1 (3.4%)* 1 (3.4%)*
Ischemia Driven TLR 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
by PCI 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.%)
by CABG
0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.%)

No scaffold thrombosis by ARC or Protocol

* Same patient — this patient also underwent a TLR, not qualified as ID-TLR (DS = 42%)
** One patient missed the 9, 12, 18 month and 2, 3, and 4 year visits; one patient died from a non-cardiac cause 706 days post procedure
*** MACE — Composite endpoint comprised of cardiac death, myocardial infarction (MI) and ischemia-driven target lesion revascularization (TLR) by PCI or CABG

Serruys, TCT, 2011















Revisioni1.0 &. Revision 1.1

Ormiston JA & Serruys PW CCI 2009



Absolute recoil [mmz]

‘ —l— Absolute recoil —€— Percent recoil ‘
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Cumulative incidence of definite

stent thrombosis, %

4 year
a 3 year 3.3%
2. 7%
2 year
3 2.1%
30 day
9
i
0 1
I | L I |
0 I 2 3 4

Duration of follow-up, year

Garg S & Serruys PW Minerva Cardioangiol. 2009



Total area of uncovered stent struts (mm?)

PES

N
Drug eluting stent

Type of stent

Garg S & Serruys PW Minerva Cardioangiol. 2009
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No change in late lumen loss from 12 to 24 months*

Thé Evolution of Cumulative Frequency Distribution Curves for Late Loss
Over Time:

Cobort B an
6 Months

100
90
80 - = :
a .
70 ‘E i’ .‘; Al RB12
L]
60 At 80 . 60
“ 50 lf‘ JACC 2011
50 Eurolntervention 2007 50
40 - 6M BVS(Cohort B): 0.19+0.18 mm (N=42) 40 - a0
5 . 20 i 12M BVS (Cohort B): 0.27 + 0.25 mm (N=56) " A BV B3 027 & 0120 mm (HE 28y
20 6M EES (SPIRIT I): 0.10+0.23 mm (N=22) 20 |
. } 1 12M EES (SPIRITI): 0.23 = 0.29 mm (N=22)
10 b 10 24M EES (SPIRIT II): 0.33 £ 0.37mm (N=96)
i
o8 ¢ :
L] 0,5

-0,5 -0,5 o 1 1,5

0,5 1 1,5 2

BVS: 0.19 + 0.18 mm (n = 42) BVS: 0.27 + 0.32 mm (n = 56) BVS: 0.27 + 0.19 mm (n = 38)



Bruining N et al. JACC 2010



Farooq V et al. Eurolntervention 2011



Onuma Y & Serruys PW Circulation 2011



Cumulative incidence of Absolute Recoil
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Tanimoto S et al. CCl 2007



Head-to-Head Comparison of the
Neointimal Response Between Metallic
and Bioresorbable Everolimus-Eluting
Scaffolds Using Optical Coherence
Tomography

Gomez-Lara J et al.JACC 2011



Plaque area assessed with IVUS (mm?)

- e
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a1 60 N e ©

Pre

Serruys PW et al.EHJ 2012



Lumen \

Proximal j== 1

Arterial
wall

Baseline
AN,

Serruys PW et al.EHJ 2012
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radation observed on OCT, IVUS-VH,

Post = —
Procedure S p
- ' ""’I:Iensn

R i e Sy | calcium 4
1 = P ! P

Scaffold area
F Bmm?

12 Months 1

g
- -

2 b el NG : fa calcium @
o I; e 23% &
! g . .# : 4 g8
. iy - -
—
¥ “thyper’
§ echogen.
18%

]

Serruys, PW., ACC 20



Post-PCI 6 Months 2 Years

Scaffold Lumen

Lumen Area Area I Area 5.46 mm?2 EEL
6.04 mm2 & 11.8% _ 10,85% unchanged

® Late lumen loss at 6 months mainly due to reduction in
scaffold area

® Very late lumen enlargement noted from 6 months to 2
*Adapteﬁ ﬁémée.qgs, PW, ACC 2009.



Cohort B

Photos taken by and on file at Abbott Vascular.

More uniform strut distribution
More even support of arterial wall

Lower late scaffold area loss
Maintain radial strength for at least 3 months

Storage at room temperature
Improved device retention

Unchanged:
Material, coating and backbone
Strut thickness

Drug release profile



jects

(Non-randomized) 12 sites in Europe, Australia, New

Group B1 (n = 45) I I I
aging Follow-Up (Months)

Group B2 (n = 56) [ [ I
QCA, 1IVUS, OCT, IVUS VH

MSCT

Study Objective First In Man, Single Arm — safety/performance

Endpoints Typical PCI clinical and imaging endpoints

Up to 2 de novo lesions in different epicardial vessels
Reference vessel diameter of 3.0 mm, lesions < 14 mm in length

Treatment




Serruys, PW., PCR 2010, Serruys PW ACC2011, Serruys PW Circulation 2010



) ) 30 6 1 2
No Hierarchic ngs Mths ﬁear ﬂears
n al 101 101 101 100*
Cardiac Death 0 0 0 0
My;f:ardial Infarction 2.0 3.0 3.0 3.0
% (Mywave (2} (3} (3 (3}
N¢I>VII1I wave 2.0 3.0 3.0 3.0
Ischgmia yll'lven TLR (2)0 gb &ﬂ) gb
% ("X ap 0 (2} (4} (6}
ﬁCI 0 2.0 4.0 6.0
Hierarchical MACE % 2.0 ?b &46 Sib
(n) (2) (5) (7) (9)

No scaffold thrombosis by ARC or Protocol out to 2 - Year only 2
additional TLR events between 1 year and 2 year

D. Dudek, ACC 2012 / *One patient missed the 2 year FUP

MACE: Cardiac death, Ml, ischemia-driven TLR
TVF: Cardiac death, Ml, ischemia-driven TLR, ischemia-driven TVR



eated with Absorb BVS (ABSORB Coho
B, n=101) versus patients treated with a
single 3 x 18 mm XIENCE V (SPIRIT

ABSORB BVS(B1+B2) 758-day HR
XV(3.0 x 18mm subgroup, SPI+SPII+SPIII RCT) 1.06 [0.48,2.34]
p=0.8856

3
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Time PostiIndex Procedure (Months)

Dudek, D., ACC 2012.



Post-PCI 6 Months 2 Years

Scaffold
Area

® Very late lumen enlargement noted from 6 months to 2
years

*Serruys, PW., TCT 2011



D in Vessel Diameter (mm)

T 6 Months1 12 Months2 24 Months3
ABSORB Cohort B1 ABSORB Cohort B2 ABSORB Cohort A
S (N=15 (N=6 (N=19) (N=13 (N=9) (N=7)
3 ) ) )
£ 0.5
S
3
3
o
Q
L2 1
s O . |
i) X
3 x
£
S
S
o -0.5
NS
B Acetyicholine
1 Methergine

1. Adapted from Serruys, PW. ACC 2011 / 2. Adapted from Serruys, PW. ACC 2011 / 3. Adapted from Serruys, PW, et al. Lancet 2009; 373: 897-910.

Vasodilation

Vasoconstriction



ABSORB EXTEND
Non-Randomized, Single-Arm, Continued Access Trial

~1,000 subjects

Up to 100 global sites (non-US)
Clinical Follow-Up I I I I I

inical Follow-up (months)

MSCT follow up (N=100) I I
OCT follow up (N=50)

Continued Access trial. FPI: Jan 11, 2011

Typical PCI clinical endpoints

Up to 2 de novo lesions in different epicardial vessels
Planned overlapping allowed in lesions >22 and < 28 mm

Scaffold diameters: 2.5, 3.0 mm
Scaffold lengths: 18, 28 mm




N=469

Male (%) 64.6
Mean age (yrs) 61.6
Previous Ml (%) 29.3
Prior Cardiac Intervention on Target Vessel (%) 4.9
Diabetes mellitus (%) 26.2
Hypercholesterolemia req. med (%) 62.0
Hypertension req. med (%) 65.9

Current smoker (%) 22.0

RJ van Geuns, PCR Rotterdam 2012



NL= 502; S =

Location of lesion (%) 540
LAD 44
RCA 26
LCX 30
Ramus 0.6
Lesion classification (%)
A 2
B1 59
B2 35
c 4
Lesion Length (mm) 11.61
Number of Target lesions per subject (%)
1 lesion per subject 93.0
2 lesions per subject 7.0
Planned overlap per patient (%) 7.7

RJ van Geuns, PCR Rotterdam 2012



30 Days* 6 Months*

Non-Hierarchical n =451 n = 269
Cardiac Death (%) 0 (0.0) 1 (0.4)**
Myocardial Infarction n (%) 10 (2.2) 7(2.6)
Q-wave M| 3(0.7) 3(1.1)
Non Q-wave M| 7(1.6) 4 (1.5)
Ischemia Driven TLR n (%) 1(0.2) 1(0.4)
PCI 1(0.2) 1(0.4)
CABG 0 (]
Hierarchical MACE n (%) 10 (2.2) 8 (3.0)

*Reflects an interim snapshot with only cleaned data as of the cut-off date of Jan. 11, **A non-BVS was implanted in the target lesion 2012

MACE: cardiac death, MI, ischemia-driven TLR
RJ van Geuns, PCR Rotterdam 2012



ABSORB Extend
Clinical Results - Intent to treat; Interim Snapshot

Cohort B 184-day HR
EXTEND 0.62[0.22,1.76]
p=0.36"

| : | |
1 2 3 4 o G

Time Post Index Procedure (Months)
Number at risk

Time after index procedure (days) 0 37
Cohort B 99
EXTEND

Note: MACE is defined as the composite of cardiac death, MI, and ischemia-driven TLR
*P-value is not from formal hypothesis testing and is displayed for descriptive purpose only.
RJ van Geuns, PCR Rotterdam 2012




ABSORB Extend
Clinical Results - Intent to treat; Interim Snapshot

Cohort B 194-day HR
EXTEND 0.16 [0.01,1.76]
p=0 08"

s
(4]

o
-
C

1 2 3 4 D 6
Time Post Index Procedure (Months)

Number at risk

Time after Index procedure (days)
Cohort B

EXTEND

*P-value is not from formal hypothesis testing and is displayed for descriptive purpose only.
RJ Van Guens, PCR Rotterdam 2012




36 subjects

(6-85sites)

Compare target and non-intervened artery within and betwee
individuals undergoing BVS deployment vs XIENCE V/ XIENCE

PRIME deployment
ABSORB Physiology

N = 36 2:1 randomization

180 day 1year 2year

QCA, IVUS, OCT, IVUS VH

To appropriately design and power a randomized clinical trial which will be used to design
and determine the appropriate endpoints for the larger US IDE trial

FMD induced by physiological stimuli, intracoronary infusion of acetylcholine

Coronary artery cross-sectional compliance and distensability

Fractional Flow Reserve (FFR)/ Coronary
Flow Reserve (CFR)




subjects

Randomized 2:1 ABSORB vs. XIENCE PRIME) Up to 40

Clinical Follow-Up | [ | | |

‘ 30d 6mo 12mo 24mo 36mo
QOL follow-up i r I
Angio, OCT, IVUS follow-
up

MSCT follow-u
_ Randomized against XIENCE PRIME control. FPI 28-Nov-2011

. Vasomotion assessed by change in Mean Lumen Diameter
between pre- and post-nitrate at 2 years (superiority)

. Minimum Lumen Diameter (MLD) at 2 years post nitrate minus
MLD post procedure post nitrate (non-inferiority, reflex to superiority

Up to 2 de novo lesions in different epicardial vessels
Planned overlapping allowed in lesions < 48 mm

Scaffold diameters: 2.5, 3.0 mm
Scaffold lengths: 18, 28 mm

Number of patients on Aug 6th, 2012.



Clinical follow-up I I I I I I I I

IPRO follow-up I I I

IVUS/OCT/Vasomotion
follow-up (N~200 US

Seek US approval of ABSORB BVS

Clinically indicated target lesion failure at 1-year (composite of cardiac death,
target vessel MI or clinically indicated TLR)

Up to two de novo lesions in different epicardial vessels. No planned overlap
allowed

Scaffold diameters: 2.5, 3.0, 3.5 mm
Scaffold lengths: 12, 18, 28 mm




ABSORB

Summary



ABSORB

Summary



Current clinical Absorb data have shown:

- Revascularization comparable to best in class DES, with late loss of
0.19mm and 0.27mm at 6 and 24 months respectively (ABSORB cohort B)1

- First signs of restoration by showing
- Possible restoration of vasomotion function
(19/33 pts had increasing MLD post Ach — cohort B)2

* Possible late lumen gain (0.49mm increase in MLD between 6 and 24 months —
cohort B)1

- Comparable safety and efficacy outcomes to best in class DES

* No ST in ABSORB A (5yr fu)1 and B (2yr fu)3; 0.4% ST in ABS@

+ Comparable MACE rates (3.4% at 5 yr (cohort A)1, 9.0% at 2yr§
2.9% at 6 mo — Extend4) _.

‘niResofption.of Absoth.has beeh.sheWson OCT,™ "

the final golden tube at 5 years™



O

1Y 2Y

1Y 2Y

Total Pts Studied n=131 n~865

Note: Sample sizes reflect ABSORB patients only. > i :
*n=10.000 f/u at 6 months. 1.000 patients f/u at 1 -3 years, 1.000 patients at 2-4 years 1,000 patients trea

experience.




Restenosis

Partially endothelialized
struts

Thrombosis

Curfman et al., NEJM 2007



Sirolimus
Paclitaxel

Inhibition of neointima formation

Luscher et al, Circulation 2007
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Expansive
Remodeling1

P N
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v
In-Scaffold Plaque .
Restenosis Regression?

Since struts disappear, issues related to very late persi
malapposition and chronically uncovered struts become

1Serruys, PW, ACC 2011 / 2Serruys, PW, et al. Lancet. 2009; 373: 897-910.
*Small platinum markers at scaffold edges remain for fluoroscopic landmarking.

NIH: Neolntimal Hyperplasia

Late
Lumen
Enlargem
ent

stent strut
irrelevant




Improve Long Term Outcomes for Patients
by Leaving No Scaffold Behind1

capable of natural vascular function

® Eliminate chronic sources of vessel
irritation and inflammation

® Vessels remain free for future treatment
options

® Reduce the need for prolonged DAPT?2

® Allows for use of non-invasive imaging
techniques (CCTA) /

*Serruys PW, et al., Circulation 1988; 77: 361. Serial study suggesfting vessels stabilize"3-4 months T0llowing PTCA.
1 — Small platinum markers at scaffold edges remain for fluoroscopic landmarking. 2. The Absorb IFU indicates DAPT for a minimum of 6 months.



Design Goals for a

Bioresorbable Vascular
Scaffold






Balloon
Angioplasty
(PTCA)

o
Coronary Drug
Eluting Stents
(DES)
Bare
Metal Stents : Absorb
(BMS) Bioresorbable
Vascular

Scaffold (BVS)

Acute Post



Coronary Drug
Eluting Stents
(DES)

Balloon Bare
Angioplasty Metal Stents
(PTCA) (BMS)




Interventional cardiology treatment:
a historical unmet need

® Success of early PCI treatment (POBA) has

2.
—_— 5 A—
£ 2]
£ .
~ 4. 1 —*Guiteras Val
3 5 —Hatrick
= 1
0.
5
o Q) T > 5 T T T 5 1 1| T——
(OQ‘}\ QO N A‘ AQ)Q)K /\Q 145
P 6‘ > N

® POBA is Iimlted by acute recoil, sub-acute closure,

Guiteras- Vad d do %iSS 868-874./ Hatrick, R., et al. Eurolntervention. 2009;5: 121 126.



The Apsorb bvyo scaftroia
is replaced by functional cellular
Matrix




Interventional cardiology treatment:
a historical unmet need

ve failed to halt the

Current treatment options

._'- a et T
- 61.0%
9 e
ﬁ' [} r :"c"'
= 1 — 2.1
- ., o
i o~ I
r | .
= pt j—
I LA LI
oy T [= =BT P & i
v " 36.0% 5.6% . — 8.6%
_ — __ -
il FI_'_._.,_—-—F p—t
e 35%

Months

TEArS

1. Yamaji K, et al. Very long-term (15 to 20 years) clinical and angiographic outcome after coronary bare metal stent implantation. Circ Cardiovasc Interv

2010;3(5):468-75.
2. SPIRIT IlI: Ischemia-driven TLR through 5 years. Stone GW, TCT 2011.



Table 3. Efficacy and Safety of Drug-Eluting Stents, Bare-Metal Stents, and Coronary-Artery Bypass Grafting (CABG),
According to Clinical Indication.*
Acute Left Main
Stable Coronary Myocardial Multivessel Coronary
Outcome and Intervention Artery Disease  Infarction Diabetes Disease Artery Disease
Restenosis
Implantation of bare-metal stent + - - - -
Implantation of drug-eluting stent
Early-generation + —+ e +- +
New-generation +++ +++ ++ ++ [4] ++ [4]
CABG +++ - +++ +++ 4+
Cardiac death, myocardial infarction,
or stent thrombosis
Implantation of bare-metal stent + + + + +
Implantation of drug-eluting stent
Early-generation + +/- + + +
New-generation + [+] + [+] + + [+] ++ [4]
CABG + - ++ ++ ++

Stefanini G. et al., NEJM 2013



balloon inflated plague compressed stent expanded

plaque

balloon



Corti R. et al., EHJ 2012
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trut

Lactic Aci‘l

Lactic Acid
H2
Intracellular o
Mitochondrion coO
2

1Philp A., et al., J. Exp. Biol. 2005; 208: 4561

esorbed by a Natural

Lactic acid is readily converted
to lactate, a common fuel
source for multiple metabolic
pathways1

Lactate
L

Lacta
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(egiassen - (5oal of VRT:
Imphreved Long-term Outcomes

in-class DES  VART: Improved long-term outcomes

Delayed disease
prograssion

Mechanical conditioning

Matural Vessal Function

Scaffold degradation

Mative CAD

Time

Serruys PW. et al. Eur Heart J. 2012;331(1):16-25



v webasQib BVS Defines a New Paradigm:
Vascular Reparative Therapy (VRT)

; ]
Mechawical Cond

agital disappearapfe
of stpportive strig

ioning

SUPPORT VASCULAR

FUNCTION

prt e e il
1 Muoiu jadaflolded]

® Tissues in the body require physiologic stress to maintain
serrﬁﬁwmrwew‘;ée.énd funcﬁazﬁd images on file at Abbott Vascular.  Histology images are from porcine animal models.



VRT'represents a paradigm shift

~ inNateryentional cardiplogy
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Glagov Phens
Factor

S

Local
factors

Asymptomat
ic

“““““ T Genetic

AR Dl-\cute Coronary factors

Chatzizisis, Y. et.al. J Am Coll Cardiol. 2007; 49:2379-2393.
TCFA: Thin-Cap FibroAtheroma; ESS: Endothelial Shear Stress
NC: Necrotic Core



®a

.B. ,the 1st PTCA by Andreas Grueiitzig on Sep{mber 2981977, attended and spok
at the 30th Anniversary on Septembiar 30, 2007 ih Zurich, anWcredible tribute to the
breakthrough majie by Andrehs 30 years agcd

Ih patients who did not suffer sub-acute ¢losure due to diSggctions, or
restenosis due to negative remodeling in the first few months, lontsterm results
following balloon angioplasty were very encouraging and durable, with loss in
MLD not seen until

17 years post procedure2
1. Meier, B., N Engl J Med. 2001; 344: 144-145.
2. Hatrick, R., et al. Eurolntervention. 2009;5:121-126.




Qv weglassen

* uncovered struts1

/ o g NIH

Atheroma
Stet
-rombosis?

o Acquired Malapposition Stent Thrombosis?

1. Virmani, R. CIT 2010
NIH: Neolntimal Hyperplasia



Balloon
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(PTCA)

Coronary Drug

Eluting Stents
(DES)

Bare
Metal Stents
(BMS)
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Bioresorbable
Vascular
Scaffold (BVS)

Acute Post



runctional Enaothelial Gells Frotect
Against Thrombosis and Disease
Progression

Blood
Flow &
Pressure:

W
////..

Stretching of the vessel
(cyclic strain) due to
pulsatile flow

Chien, S. Am J Physiol Heart Circ Physiol. 2007; 292: H1209-H1224.

Traub, O., et al, Arterioscler Thromb Vasc Biol. 1998; 18:677-685.



— P _‘
<0.001
50 -
00 -
50 -
00 -
50 -
0
Control Pulsatile — Pulsatile —
(No Pulsatility) Cyclic Strain Stiff

Nitric oxide production is significantly increased in
compliant vessels exposed to pulsatile flow due to cyclic

910.

Pulsatili y and Cyclic Strain

ABSORB Cohort £

Mean Cumulative Strain Value

P=0.0052
=0.000
0.3
0.2
0.1 I
0 : :

Baseline Post 6 Month 24 Month
Scaffol Follow-upFollow-up

d
Restored cyclic strain in vessels treated with Absorb as
he scaffold degrades and no longer constrains the

796:1449-1454. | 2Peng, X. et al. Hypertension. 2003;41:378-381.
. 2009; 89:481-534. |/ 4Garcia-Garcia H.M., et.al., Eurointerv. 2008; 4: 443. / 5 Serruys,



Value of Non-Invasive Imaging Cost & Time
to Diagnosis from a Health Economic

Persiective

53 $7,597 $6,153 $1,444 P<0.001
May et al. .
AJR 2009 Time to 25.4 hours 14.3 hours  |11.1 hours| P<0.001
discharge
Chinnaiyan 749 $3,458 $2,137 $1,321 P<0.001
et al. Time to
c c c <0.
AHA 2009 diagnosis 6.2 hours 2.9 hours 3.3 hours | P<0.0001
Goldstein et 197 $1,872 $1,586 $286 P<0.001
al. Time to
JACC 2007 . diaanosis 15.0 hours 3.4 hours 11.6 hours P<0.001
u

s, standard of care
defined as serial ECGs, cardiac
biomarkers, same day nuclear stress
test (does not include PCI)

- Overall cost lowered for MSCT primarily due to

decreased length of stay

Chinnaiyan KM, et al. Cardiol Clin. 2009 Nov;27(4):587-96.
Goldstein et al. J Am Coll Cardiol 2007;49:863—-71.
May et al. AJR 2009; 193:150—154.
CMS 2012 Payment Rates — www.cms.gov CCTA images courtesy of K Nieman, Erasmus Medical Center, Rotterdam, Netherlands.

Abvsorh

e LB L 3

CCTA: Absorb vs. Permanent Implant



Improve Long Term Outcomes for Patients
by Leaving No Scaffold Behind1

capable of natural vascular function

Eliminate chronic sources of vessel
irritation and inflammation

® Vessels remain free for future treatment
options

® Reduce the need for prolonged DAPT?2

® Allows for use of non-invasive imaging
techniques (CCTA) /

*Serruys PW, et al., Circulation 1988; 77: 361. Serial study suggesfting vessels stabilize"3-4 months T0llowing PTCA.
1 — Small platinum markers at scaffold edges remain for fluoroscopic landmarking. 2. The Absorb IFU indicates DAPT for a minimum of 6 months.



Absorb May be Especially Beneficial
ertain Patient Types

N/

irst time, youngwv v
patients™®

oung patients may need fu
interventions that can be co

future

Bloresorbable vascular scaffolds|wil
jdpreserve more treatment optiong for

ajture interventions
-, 5T

v Patients with v
metal allerc

P@pulation with nickel allergy is §stimatec
td be 8.6% of the general population1
Allergic reactions to nickel and molybdengim
rdleased from stents may be one of the

J triggering mechanisms for in-~*antaastengsis2
with BVS = :

N YA T

*Young patient defined as <65 years of age / 1. Thyssen et al. Contact Dermatitis 2007 / 2. Koster, Lancet, Vol 356, 12/2/00

® Non-invasiv;
imaging for
and late fol
up is feasik

JLe ERLE LIS







0 Before stenting @ After stenting

Serruys PW et al. Lancet 2009
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Onuma Y et al. Circulation 2010



Onuma Y et al. Circulation 2010
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Late loss (mm)

Ormiston JA et al. Lancet 2008



Absorb BVS clinical outcomes
are comparable to best-in-class
DES XIENCE

® The Evolution of Cumulative Frequency Distribution
Qurves for L3te Losg Over Time: BVS Cohort B and

BVS: 0.19 + 0.18 mm (n=42) BVS: 0.27 + 0.32 mm (n=56) BVS: 0.27 + 0.19 mm (n=38)

NCE V: 0.10 + 0.23 mm (n= NCE V: 0.23 + 0.29 mm (n=2 NCE V: 0.33 + 0.36 mm (n=1



Introduction
ABSORB Cohort A

30 subjects

on-randomized) 4 sites in Europe & New Zealand

Clinical I I I I I I I

QCA, IVUS, OCT, IVUS VH [ I i I
MSCT

First In Man, Single Arm - safety/performance

Objective

Endpoints Typical PCI clinical and imaging endpoints

Treatment Single, de novo native coronary lesion in a vessel with
a reference vessel diameter of 3.0 mm

Device Sizes 3.0 x 12mm scaffolds (3.0 x 18mm scaffolds available
after enrolment start and used in 2 pts)




Four-year clinical follow-up of the ABSORB
everolimus-eluting bioresorbable vascular scaffold
in patients with de novo coronary artery disease:
the ABSORSB trial

Dartusz Dudek'*, MD; Yoshinobu Onuma’, MD; John A. Ormiston’, MD; Leif Thuesen*, MD;
Karine Miquel-Hebert®, PhD; Patrick W. Serruys?, MD, PhD

Table 1. Hierarchical major adverse cardiac events up to four years.

Hierarchical 6-months | 4-years
30 patients |29 patients*

Ischaemia driven MACE (%) 3.3% (1)* 3.4% (1)*
Cardiac death (%) 0.0% 0.0%
M1 (%)
Q-wave M| 0.0% 0.0%
Non-Q-wave M 3.3% (1)** | 3.4% (1)**
Ischaemia driven TLR (%)
by PCI 0.0% 0.0%
by CABG 0.0% 0.0%

Dudek D. et al ., Eurolntervention 2011




O

1Y 2Y

1Y 2Y

Total Pts Studied n=131 n~865

Note: Sample sizes reflect ABSORB patients only. > i :
*n=10.000 f/u at 6 months. 1.000 patients f/u at 1 -3 years, 1.000 patients at 2-4 years 1,000 patients trea

experience.




/S-Recoil ist abhangig vom Plaque-Morphologie

Absolute recoil [mmz]

1.8 1

1.6 4

1.4 4

1.2 4

1.0 4

0.8 -

0.6 1

0.4 -

0.2 1

0.0

‘ —l— Absolute recoil —#— Percent recoil ‘

’ p=0.001 ‘ A
12.4+28.0
/* = 12
PP AN
8.90+19.8 p=0.1 \\

= -10
o . S,
=0.001 | =
Y P 8 %
. . N 2
p=018  q03+2.12~ % -
— Mo N 6§
0.74+1.48 AN =
P=0.001 « 5 a

. N 1974222

S
W A
™~ ‘ =5
‘ p=0.001 0.20%*1.54
0
Fibro-cellular Fibro-necrotic Calcific

Tanimoto S. et al., JACC 2007



First-in-Human Implantation of a Fully Bioabsorbable
Drug-Eluting Stent: The BVS Poly-L-Lactic Acid
Everolimus-Eluting Coronary Stent

John A. Ormiston,” MBchB, FRACP, FRACR, FCSANZ, Mark W.l. Webster, MBChB, FRACP, FCSANZ,
and Guy Armstrong, MBChB, FRACP, FCSANZ

Fig. 1. Coronary angiography before (A) and after (B) BVS bio-

absorbable luting stent i

Fig. 3. Intracoronary ultrasound image of a BVS stent. The par-
nt refk i ultr i

dlel eck i from the bl /

and stentftissue i 1 B K d can pass
througk Iy stent in to a metal stent, there is no
acoustic shadowing behind the stent struts.

3 x12mm BVS 1.0 PLLA

Ormiston J. et al., Cath Cardiovasc. Intervention 2007



3D 1 0n projection distance: 1.18 cm
3D 1 On projection MinMax: 105/700

Ormiston J. et al., Lancet 2008



Absorb Works in 3 Phases
to Deliver VRT

|F{evascularizes| Restores | Resorbs |

Revascularizas like Enabiles natural vessel function Rasarba leeving
a best-in-class DES, XIEMCE fior improved long-teamn outcomess o scafictd behind
SCAFFOLD }
WASCULAR
FUNGTION

Histology images are from porcine animal models.

*Small platinum markers at scaffold edges remain for fluoroscopic landmarking.



Introduction
ABSORB Cohort B

jects

(Non-randomized) 12 sites in Europe, Australia, New
Group B1 (n = 45) I I I
aging Follow-Up (Months)
Group B2 (n = 56) [ [ I
QCA, 1IVUS, OCT, IVUS VH
MSCT

Study

First In Man, Single Arm - safety/performance
Objective » =ing v
Endpoints Typical PCI clinical and imaging endpoints

Up to 2 de novo lesions in different epicardial vessels
Treatment Reference vessel diameter of 3.0 mm, lesions £ 14 mm
in length

Device Sizes 3.0 x 18mm devices




ADSOrp proviaes petier conftormapiiity comparea 1o

ABSORB BVS

Serruys, PW. , TCT 2009; J. Gomez-Lara, JACC Cardiovascular Interventions




Deliverability in a Simulated AFtery Model (SAM)

4 _ |

o
S 20
(7]
2 15 -
, 'S
/ 5 10
2
? O
a
0
Diffuse XIENCE V Absorb
Disease PVA
Vessel

MORE
Deliverable

LESS

Deliverable

AL 4

/

Tests performed by and data on file at Abbott Vascular.



SPIRIT-First
Xience V Stent BVS 1.0

ABSORB ABSORB
BVS 1.1

Late Loss = 0.10mm Late Loss = 0.44mm Late Loss = 0.19mm

A Vessel Area = +1.2% A Vessel Area = -0.4% A Vessel Area = +2.4%

A StentArea = -0.3% A StentArea = -11.7% | |AStentArea = -2.9%

A Lumen Area = -7.2% A Lumen Area = -16.6% A Lumen Area = -4.0%

NIH Area (mm?2) = 0.50 NIH Area (mm?2) = 0.30 NIH Area (mm?2) = 0.07

% VO = 8.0% % VO = 5.5% % VO = 1.0%
6 Monats-FU

Onuma Y & Serruys PW Circulation 2011
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*EES loss from patients of Spirit First with 3x18 mm stent
** BMS loss from SPIRIT FIRST

Serruys PW et al., Circulation 201(



Same Parameters, Different Outcomes:

BVS VERSUS BMS and DES

Very Subjective and Simplistic View from BMS

Preclinical
Parameters

Mechanical injury

severity

Acute thrombus

Inflammation

Acute recoil

Neointimal
hyperplasia

Endothelialization

BMS

standa
rd

none

standa
rd

First
Generation
DES

standard

worse*

none

Second

Generation

DES

standard

minimal

none

Bioresorbable
Scaffold

not worse

not worse

not worse

not worse

not worse



d 15vears

d 17 years

d 13 years

Yamaji Y. et al., Circulation 2010



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

700 patients after ACS

A Prospective Natural-History Study
of Coronary Atherosclerosis

Gregg W. Stone, M.D., Akiko Maehara, M.D., Alexandra J. Lansky, M.D.,

All events 20.49%,

g __ 15-]

-2 2 Cl-related events 17 go,

P 11.6%

R=— 60 10—

g g NCL-related events

i}

L'_ A

o = > Indet inat t

§ g ndeterminate events 5o/

g g 407 0H T T T T T ]l_ T T T T T 2| T T T T T é

ET 0

E U

S 20|

0 /’I/f_lllli T T T ]
0 1 2 3
Years

No. at Risk
All patients 697 557 506 480
Patients with ClL-related events 697 590 543 518
Patients with NCL-related events 697 585 553 521
Patients with indeterminate events 697 634 604 583

. not possible to stop the progression of atherosclerosi:
with the present treatment strategies

Stone G. et al., NEJM 2011




Severity of coronary artery stenosis before acute myocardial infarction

100
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% of Patients 50 -

n=195 40_
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0_

<50 %

.

50-70%

% Diameter Stenosis

> 70 %

Smith SC, Circulation 1996



Occluded artery

Thrombolytic

Reestablish
COronany
patency
Salvage
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Balloon
angioplasty

Improve
survival

placement {8 / .__/

Stent




Rate of Restenoses
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Bare-metal stent

Arterial injury

Activation of vascular
smooth-muscle cells

Proliferation and migration
of vascular smooth-muscle
cells and extracellular-
matrix formation

I Inhibition B

Restenosis

Antiproliferative

drug
Stent_l_

atform !

Polymer coating

) Drug release @

Drug-eluting stent

Stent
platform

biodegradation

Polymer coating

Paclitaxel
CyH5NOy
MW 854

;
2 oH
i 8

O L

d

Sirolimus Everolimus Zotarolimus
CﬁlHFQNOB CEKHBNOH CEZHHNSO]Z
MW 914 e MW 958 MW 966

Binding to B-tubulin
subunit of microtubules

Polymerization

of tubulin 2 .
Gy phase
|
Inhibition cfmicrotubu\e—y)‘( Up-reg
disassembly p2

ey ‘
;/_p G phase _\‘
X - X

r .
| M phase
| (cell division) Cell cycle S phase
A
L] G, phase

Excessive neointimal
hyperplasia

C

Delayed arterial
healing

Physiological arterial
healing

Stefanini G. et al., NEJM 2013



> 24 months

Data and images on file at Abbott Vascular.  Histology images are from porcine animal models.




Restoration of Vascular
Integrity

grading polymer Is
.replaf:?d by ex?racel_l_ular.




Intracoronary Optical Coherence Tomography and
Histology at 1 Month and 2, 3, and 4 Years After
Implantation of Everolimus-Eluting Bioresorbable Vascular
Scaffolds in a Porcine Coronary Artery Model
An Attempt to Decipher the Human Optical Coherence Tomography
Images in the ABSORB Trial
Yoshinobu Onuma, MD*; Patrick W. Serruys, MD, PhD*; Laura E.L. Perkins, DVM, PhD;

Classification with OCT

Preserved Box Open box Dissolved black box

Classification with Histology

P et

Category 1 Category 2 Category 3 Category 4

Open acellular Defined accretion of Region of low to Poorly circumscribed
regions with well hyaline, material moderately cellular regions of dense dfmse cc.mnectlve
connective tissue tissue with low

with moderate to low cellularity, cells
cellularity, cells not typically arranged in
regularly arranged circumferential pattern

Circumscribed area of

defined borders, separated by connective tissue, cells
filled with hyaline extracellular matrix poorly arranged,
material (2 years) and cell lacking hyaline material

Jnuma Y. et al., Circulation 2010
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