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Bifurcation Optimization Stent System -
BIOSS®

Delivery system is based on dedicated balloon (Bottle®, Balton, PL)
which restore MV — MB sizes without need of additional dilatation
(kissing like effect)

It's profile is quite low (1.08mm), which makes possible to
implant stent even through 5 Fr guiding catheter

Two parts of stent (dedicated for MV and MB) made of 316LL
stainless steel (strut thickness 120pm) are connected with two
struts at the step-up mid zone — it keeps SB ostial diameter

Balloon mid-marker allows exact stent positioning
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Bifurcation Optimization Stent System -
BIOSS®

4. The stent construction prevents carina displacement, as a basic
mechanism of side branch compromise with POT like effect.

5. The stent strut/vessel area ratio varies between 15 — 18%.
Nominal foreshortening of the stent is less than 0.5%.

6. Stent belongs to DES class — biodegradable polimer with
paclitaxel (BiOSS® Expert) or syrolimus (BiOSS® Lim)

10th Anniversary of the European Bifurcation Club meeting - Bordeaux, France - 17th & 18th October 2014



L How BIOSS works?
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BiOSS after balloon deflation, copies the bifurcation
configuration matching proximal — distal main vessel size
requirements. It fits all parts of bifurcation (parent vessel —
daughter branches) according to principles of optimality of

energy distribution in coronary artery branching region
(Murray law).
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BiOSS 3,5x3,0x18mm
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i BiOSS® Clinical Programme

BiOSS® Expert vs regular DES for mechanisms
of lumen enlargement assessed with IVUS

N=32

BiOSS® Expert First-In-Men

N=61

BiOSS® Expert Left
Main Registry n=62

BiOSS® Expert vs regular DES
randomized trial (120/123)

BiOSS® Lim First-In-Men n=60

BiOSS® Lim Left
Main Registry n=96

BiOSS® Lim vs regular DES
randomized trial (n=100/100)
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* Bifurcation after BiOSS® implantation

Edt View Tools Help
8 i i roene [ notes | M 4 > DWW =) ] ]l | in[ols @)

ILD View | Statistics | Case Explorer

Pullback: 45.8 mm
[ A A

15.4mm?2
Diff 8.1mm?
52.9 %

Edt
3 Il 65 | patient |snotes [ K 4 B b MW o= i

File Yiew Tools Help

gl Dok ®)

ILD View | Statistics | Case Explorer

Pullback: 45.8 mm
A

Fle Edit View Tools Help

(3 el 65 | mpationt | Snotes | FH 4 B P MWW=

| RN

ILD View | Stafistics | Case Explorer

Pullback: 45.8 mm
E A §

7.7mm
21.9mm?2
14.2mm?2
64.6 %

® Grayscale VUS O VH IVUS

® Grapscale VUS O WH IVUS

10th Anniversary of the European Bifurcation Club meeting - Bordeaux, France - 17th & 18th October 2014




10th Anniversary of the European Bifurcation Club meeting - Bordeaux, France - 17th & 18th October 2014

L BiOSS vs regular DES — Intravascular

Ultrasound Study
DES BiOSS

pre post pre post pre | post
MLA target [mm?] 2874078 [6.08:2.01 | 2.99:0.85| 649422 | 0.68 | 0.68
Lumen Area PL [mm?] | 4.78+1.49 7.86+2.08 3.89+0.98 7.84+£1.99 | 0.06 | 0.97
Lumen Area DL [mm?] 5.21+3.18 7.46+2.2 4.78+2.18 6.44+1.85 | 0.66 | 0.17
LA window [mm2] 4.86+2.44 7.63+2.03 3.99+1.19 6.52+1.64 0.21 | 0.1
Window length (mm) 2.31+0.38 1.76£0.52_2 2.09+0.50  2.21£03D | 0.79 | 0.01

Gil RJ et al.: Int J Cardiovasc Imaging 2013
DOI 10.1007/s10554-013-0264-0




L= BiOSS® Clinical Programme

Methods

Inclusion criteria

» patients with all types of coronary bifurcation to be treated
with PTS

» able to take DAP for 12 months
» serum creatinine <2.0 mg/dl

Exclusion criteria — lack of informed consent and STEMI pts

No vessel location restrictions — LM included!



L« BiOSS® Clinical Programme

Safety and feasibility studies

* Primary end-point
— comp. MACE (death, ST, MI, TLR), event
rates at 12 months

* Secondary end-points
— Device performance — implantation failure rates

— Periprocedural safety — rate of periprocedural SB
compromise (SB closure rates, elev. CK-MB)
— Angilographic (after 9 months):
* Late Lumen Loss (LL)
* Percent Diameter Stenosis (%DS)
* Binary restenosis rate
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BiOSS® implantation protocol in clinical

programine

Wiring both branches

MYV predilatation (B/A ratio = 0.8 — 1.0)

SB predilatation according to operator decision
BiOSS implantation — 10-12 atm (at least 20 sec)

Stent postdilatation — Bottle balloon for FIMs/short NC
(POT) for POLBOS Studies

SB postdilatation if SB ostial %DS >70% (operator
decision, not mandatory per protocol)

KBI not required for FIMs /randomized for POLBOS
Studies!

IVUS recommended for LM cases
»\/ |
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<~  BiOSS® Expert FIM Registry

Original article Kardiologia Polska
2012; 70, 1: 45-52
ISSN 0022-9032

CLINICAL RESEARCH

First-in-man study of paclitaxel-eluting stent BiOSS
(Bifurcation Optimisation Stent System) dedicated

” ot s o g o
for coronary bifurcation stenoses: three months results nericald pacetzme)-SUNIE SMECANON How FyLs

(bifurcation optimisation stent system): 12-month results from
a prospective registry of consecutive all-comers population
Robert J. Gal'#*, MD, PhD, FESC; Dobrin Vassilev', MD, PhD; Aleksandra Michalek', MD; Adam Kem*, MD;

Radoslaw Formuszewicz', MD; Slawomir Dobrzycki®, MD, PhD; Jarostaw Wojeik’, MD, PhD; Mactej Lesiak®,
MD, PhD; Piotr Kardaszewicz’, MD; Andrze) Lekston'’, MD, PhD
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'Invasive Cardiology Department, Central Clinical Hospital of the Internal Affairs and Administration Ministry, Warsaw, Poland;
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Abstract Poland; 8. 1 KX SEIiPF, Poznan, Poland; 9. WSS, Czestochowa, Poland; 10. SCCS, Zabrze, Poland

Background: The best treatment strategy for coronary bifurcation stenosis is still unknown. Dedicated bifurcation stents are
the most promising solution.

Conclusions: Our Registry showed that bifurcation treatment with a single dedicated paclitaxel-eluting
bifurcation stent. BiOSS* Expert is feasible and successful The long-term climical results are satisfactory,
closely related to this high-nisk patient population.

at nine months in all patients. Here, we present the results of a three-month follow-up.

Results: The average age of the enrolled patients (63% males) was 67 = 11 years. Thirty five (58%) patients had hyperten-
sion, and 16 (27%) were diabetic (five on insulin treatment). Almost half of the patients (29, 48%) had previous non-ST-
-elevation acute coronary syndi treated with p coronary i ion. Six (10%) patients had previous coro-
nary artery bypass grafting. In the LMB group (n = 15), there were: six with Medina type 111; five with type 010; three with
type 110; and one with type 011 bifurcation lesions. In the n-LMB group (n = 45), the dominant vessel was left anterior
descending (n = 26, 58%), followed by left circumflex (n = 15, 33%) and right coronary artery (n = 4, 9%). Medina type 111
lesions were present in 48% of patients. Intravascular ultrasound was performed in 37 (62%) cases. All BiOSS stents were
implanted successfully (avg. pressure 12 atm), without any periprocedural complications. There were only seven (14%) cases
with a second stent implanted within a side branch. There were four periprocedural increases of troponin interpreted as MI.
At one month and at three months, all patients were uneventful {out-of hospital MACE rate 0%).

Conclusi The BiOSS bifurcation dedicated stent is a feasible device, with promising safety and short-term dlinical effec-
tiveness/profile.

Key words: coronary stenting, bifurcation lesions, dedicated stents

Kardiol Pol 2012; 70, 1: 45-52

infarction and 48% had a history of previous revascularisation. In addstion, hypertension and dyslipidaemia
were the most common risk factors (38% and 40%). Sixty-five BiOSS* Expert (Balton, Warsaw, PL) stents
were successfully implanted (100% device success rate). The amalysis of 30 days follow-up for 63 patients
revealad excellent clinical results showing lack of death. target lesion revascularisation procedures (TLR)

and target vessel revascularisation procedures (TVR). There were six (9,5%) cases of in-hospital increase of

troponin, however, only one showed an additional increase in CK-MB levels and was qualified as non-Q
myocardial infarction (MI). There was 2 need for percutansous coronary intervention (PCT) on non-index
vessel in one patient due to exertional angina. The analysis of 12-moath follow-up for 63 patients revealed
£00d clinical results. There were two (3.2%) cases of death (three and 10 months after index procedurs). The
first patient, in zood physical shape, drownad, while the second was found dead by his family. There werz no
incidents of MI or stroke in the rest of the population. At 12 months there were seven (10.8% per lesion:
11.1% per patient) cases of TLR and nine (13 8% per lesion: 14.3% per patient) TVR. There were also 15
(23.8%) cases of PCT on: vessels not related to BiOSSe Expert stent implantation.

Conclusions: Our Rezistry showed that bifircation treatment with a single dedicated paclitaxel-shiting
‘bifurcation stent, BiOSS* Expert is feasible and successful. The Jong-term clinical results are satisfactory,
closely related to this high-risk patient population.

*Corresponding author: Department of bnasive Cardiology, Central Hospital of the Intarmal Affexirs and Administration Ministry,
137 Woloska Streer, 02-507 Warsaw, Poland. E-mail: robert gil@cskmswia pl
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L BiOSS® LIM FIM Registry

Journal of Interventional Cardiol 2014: under revision

30 days 3 Mo 6 Mo

n =60 n=60 n==60
0 0 0
4* 0 0

CIinicaIIy driven Cumulative
MACE 6,7%

'L'l.\

PCI in another vessel 0 5 0

* periprocedural asymptomatic increase in Tnl concentration
** respiratory failure due to flu infection (Spain)
*#* MI caused by stent restenosis
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ﬁ Procedural characteristics

BiOSS Expert

MYV predilatation
SB predilatation
both branches predilatation
nominal stent diameter in MV [mm]
nominal stent diameter in MB [mm)]

nominal stent length [mm]

SB postdilatation

FKB

additional stent in SB

LMS — left main stem, MV — main vessel, MB — main branch, SB — side branch

BiOSS LIM

Registry

n =60

No %
30 50%
17 28.3%
7 11.7%
3.67+£0.40
2.98 £0.39
17.13 £2.06
38  63.3%
24 40%
14  23.3%

Registry

(n=63)

No %
54 83%
19 29%
15 23%
3.62+0.22
2.87+0.22

16 +1.44
33 52%
8 13%
6 9.5%

<0.01

NS

0.03

NS

NS

0.04

NS

<0.01

<0.01*

* LMS cases 1n - B1OSS Expert 13 (20%), BiOSS LIM — 28 (46.7%)
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CBC

Late Lumen Loss

non-LMS

0.35+0.07 0.39+0.11 0.31+0.05

MB 0.34 + 0.09 0.37+0.12 0.32+0.07

0.18+0.06 0.16 £ 0.04 0.19+0.08

BiOSS LIM

0.58+0.21%*

0.46 £0.18* 0.34+0.14

MB 0.39+£0.16 0.26 £0.14* 0.52 +£0.18*

SB 0.04 + 0.02* 0.09+0.01* -0.05+0.02%*

Bi1OSS Expert

* BiOSS LIM vs BiOSS Expert
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Clinical results
BiOSS LIM BiOSS Expert

Registry Registry

12 Mo 12 Mo

30 days 30 days

n =60 n =60 n=63 n=63
0 1 (1.7%) 0 2 (3.2%)
MI 0 1 (1.7%) 0 0
ST 0 0 0 0
TLR 0 5 (8.3%) 0 7 (11.3%)
clinically-driven TLR 0 1 (1.7%) 0 3 (4.8%)

TVR 0 7 (11.7%) 0 9 (14.3%)

NS

NS

NS

NS

NS

NS

10th Anniversary of the European Bifurcation Club meeting - Bordeaux, France - 17th & 18th October 2014



\_EBC

POLBOS Studies in numbers

All bifurcation lesions (true and false) requiring stenting

N

BiOSS stent any DES
FKB no FKB
BiOSS Expert®
/ n=120
POLBOS | Study ~_, DES B:‘O=S:2®
n=123
Buos_s LIM® DES
/ n=102 n =223
POLBOS II St -
udy ~——a DES
n=100
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POLBOS I randomized trial: Clinical results

:
;
O e
e [
;
104
104
TVR 0
;

* 1 case -ileus, 1 case - abdominal aorta aneurysm rupture, ** 1 case — Gl bleeding,

* 2 cases — unknown reason (sudden death); *** P<0.05

BiOSS Expert Group
n=120

12 mo

2* (1.7%)
0
2 (1.6%)
0
1 (0.8%)
14 (11.5%)
7 (5.8%)
19 (15.8%)

9 (7.5%)

s

rDES Group
n=123

BC

12 mo £

0 3%+ (2.6%) :

0 2 (1.6%) 3

2 (1.6%) 4 (3.2%) .

0 0 s

0 0 :

0 9 (7.3%)*** :

z

0 4 (3.2%)

¢

0 12 (9.7%)*** E
0 11 (8.9%)

CanJCardiol 2014. under revision



POLish Bifurcation Optimal treatment Strategy randomized Study

POLBOS I Study- BiOSS PES vs rDES
angiographically driven TLR subanalysis

Target lesion revascularization

p— T

11.5% 7.3% 0.02

BiOSS group paclitaxel DES subgroup p
11.5% 10.6% NS

LMS subgroup BiOSS LMS subgroup DES
7.4% 11.1% 0.04

onLMS subgroup BiOSS nonLMS subgroup DES

13.5% 6.9% <0.05

angiographic control: BiOSS group —92.4%, DES group - 93.4%

CanJCardiol 2014, under revision
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Restenosis pattern in POLBOS I Study
)

Restenosis MV MZ MB SB EBC
n (%) n (%) n (%) n (%) n (%)
BiOSS 14 9 (64%) | 5 (36%) | 7 (50%) | 6 (43%)
FKB vs FKB 3 (21.4%) 2 2 2 1
noKFB noFKB 11 (78.6%) 5 5
POT vs POT 2 (14.3%) 1 1 3 1
noPOT noPOT 12 (85.7%) 8 4 4 5
POT+FKB POT+FKB 2 (14.3%) 1 1 3 1
Vs no no
12 (85.7%) 8 4 4 5
(POT+FKB) | POT+FKB
DES 9 4 (44%) | 4 (44%) | 5 (56%) | 3 (33%)
FKB vs FKB 3 (33.3%) 1 1 2 1
noKFB noFKB 6 (66.7%) 3 3 3 2
POT vs POT 1 (11.1%) 1 1 o o
noPOT noPOT 8 (88.9%) 3 3 5 3
POT+FKB POT+FKB 1 (11.1%) 1 1 (0] o
VS Nno no 8 (88.9%) 3 3 5 3
(POT+FKB) | POT+FKB

MV — main vessel, MZ — middle zone, MB — main branch, SB — side branch, FKB —

final kissing balloon

17th & 18th October 2014
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MYV predilatation
SB predilatation
both branches predilatation
nominal stent diameter in MV [mm]

nominal stent diameter in MB [mm]

nominal stent length [mm]

SB postdilatation
POT
FKB

additional stent in SB

LMS — left main stem, MV — main vessel, MB — main branch, SB — side branch

No

POLBOS I

n=120

%

80  66.7%
34 28.3%
15 12.5%
3.67+0.34
2.98+0.33
17.44+2.47
66 55%
45  37.5%
37 38%
13 10.8%

POLBOS II

n=102

No %
57 55.9%
40 39.2%
24 23.5%
3.74+£0.45
3.03+0.43
17.8+2.7
50 49%
38 37.3%
34 32.7%
g 8.8%

ﬁ Procedural characteristics

0.04

0.03

<0.01

NS

NS

0.04

NS

NS

NS

NS

17th & 18th October 2014
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POLish Bifurcation Optimal treatment Strategy randomized Study

POLBOS 11 Study

clinical results

30 days 12 Mo
n=102 n=90

MACE 2 (1.9%) 12 (13.3%)

death 0 0

MI 1(09%) 2 (2.2%)

stroke 0 0

ST 1(09%)  1(1.1%)

clinically-driven TLR 1 (0.9%) 5 (4.9%)

TLR* 1(0.9%) 10 (11.%)

TVR 1(0.9%) 12 (13.3%) JUCEVE A

PCI in another vessel 0 7 (9-3%) n=100 n=83
MACE 2(2%) 14 (16.7%)
death 0 2 (2.4%)
MI 1 (1%) 3 (3.6%)
stroke 0 0
ST 1(1%) 1(1.2%)
clinically-driven TLR 1(1%) 3 (3.6%)
TLR* 1(1%) 9 (10.8%)
TVR 1 (1%) 10 (12%)
PCI in another vessel 0 6 (7.2%)

Y) *TLR - joined rate of angiographically and clincally-driven TLR
BC
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Clinical results

POLBOS 1 POLBOS 11

n=120 n=102

12 Mo

n=120 n=120 n=102 n=90

0 2 (1.6%) 0 0 NS

MI 2 (1.6%) 2 (1.6%) 1 (0.9%) 2 (2.2%) NS

ST 0 1 (0.8%) 1 (0.9%) 1 (1.1%) NS

TLR 1(0.8%) 14(11.5%) 1(0.9%) 10 (11.1%) NS
clinically-driven TLR ERR{1X37)) 7 (5.8%) 1 (0.9%) 5 (4.9%) NS
TVR 0 19 (15.8%) 1(0.9%) 12 (13.3%) NS
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Results of stainless steel thick-strut stent
BiOSS® look interestingly. It's sirolimus
eluting version seems to be superior to
paclitaxel eluting one, however only thin-strut
BiOSS® -olimus eluting versions has a chance
to compete with new generation of regular
—olimus eluting stents.

Therefore international, multicenter,
randomized trial POLBOS 3 with thin struts
BiOSS CrCo is being prepared.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



CBC

BIOSS® CrCO

L605 alloy
Closed cell

Strut thickness 0.07mm
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= POLBOS 3 randomized Trial

PTS technique

2x60pts LMS

360 bifurcations 2x120pts non-LMS

180 pts 180 pts
(60 pts LMS (60 pts LMS
120 pts non-LMS) 120 pts non-LMS)

20-30% cases assessed with OCT BiOSS Cor Xienczszsolute

| control with OCT after
3 months (15pts)

| control with OCT after
6 months (15pts)

mandatory angiography after 12 months

Y control with OCT after
12 months (15pts)

Primary endpoint: Secondary endpoints:
- cumulative MACE (death, MI, ST, TLR) - binary restenosis
- OCT results

- device success



