
Biomer “ accelerate-AT”Stent 
Coating:

Preclinical and FIM Evaluation of a 
Novel Pro-Healing Polymer Coating to 

Reduce Restenosis

Nicholas Kipshidze, MD, PhD
N. Kipshidze Central University 

Hospital, Tbilisi, Georgia
Lenox Hill Hospital, New York, NY

Tel Aviv, 2009



“Prevention of restenosis may be achieved 
by promoting endothelial regeneration”

Hypothesis
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Accelerate™-AT Technology

What is accelerate™ - AT coating?

A novel, antithrombogenic, biodurable, polymeric coating 
designed to modulate the adhesion and proliferation 
response of vascular cells.

Mechanism of Action

The accelerate™ -ATis designed to mimic the endothelium 
sub-structure surface chemistry stimulating endothelial cell 
attachment and proliferation.  



In-Vitro Studies

Cell Proliferation Studies

Statistically significant increase in human aortic endothelial cell 
proliferation at 72 hours (post seeding)

accelerate01002 accelerate01015 (AT)accelerate01008



ININ--VITRO VITRO CELLCELL STUDIESSTUDIES

Focal Adhesion Studies 

Increase in focal adhesions (identified using vinculin marker) 

Accelerate01002 Accelerate01008 Accelerate01015 (AT)

focal adhesion nucleus cyto skeleton



In-Vitro Studies

Cell Proliferation Studies 

HAE cells were characterised by immunofluorescence flow cytometry. 
Adherent cells were incubated with monoclonocal antibody PECAM-1. 

accelerate01002 accelerate01015 (AT)accelerate01008

Empty curves represent the negative controls and solid curves positive cells on the 
polymer surfaces



Platelet Reaction Parameter

Conformational Changes
of GPIIb/IIIa Complex

FITC Fibrinogen
Binding

Expression of Pro coagulant
surface

Binding FITC - Annexin V

Microparticles formation
Light Scatter Characteristics
FITC - MoAb

Interaction with Leukocytes
and Endothelium

FITC - CD 62 P - P - selection
FITC - CD II/CD 18

Platelet degranulation FITC - CD 63

heterotypic aggregation,
Platelet - Lymphocyte aggregates

FITC
CD45

Mock Loop

1 Collaborator: University of Wisconsin

Platelet Activation 

A Mock Loop system was used to evaluate platelet aggregation

In-Vitro Studies



1 Collaborator: University of Wisconsin

Platelet Receptors Control Loop Alone 316L Stent BTL Coated 
Stent

GPIIb/IIIa
Fibrinogen binding 9.05 ± 2.7 13.5 ± 4.8 107.6 ± 18.5 33.5 ± 7.8 *

Procoagulant Surface
AnnexinV binding 4.3 ± 0.9 14.2 ± 2.1 77.3 ± 9.9 38.6 ± 7.8 *

Microparticles
(x109 /L) 22.0 ± 4.3 43.4 ± 8.5 129.9 ± 27.1 94.8 ± 18.5 

CD62P, P-selection 2.1 ± 0.9 3.6 ± 1.2 8.1 ± 2.3 4.5 ± 1.71

CD IIa 21.2 ± 5.5 27.3 ± 4.8 95.4 ± 17.1 31.9 ± 15.2 *

CD IIb 39.4 ± 11.5 48.5 ± 13.1 114.1 ± 20.8 71.4 ± 124 *

CD 63 11.6 ± 3.6 22.1 ± 3.9 88.5 ± 9.3 50.2 ± 8.1 *

CD 45 Monocytes 116.6 ± 41.3 118.8 ± 29.7 106.2 ± 31.4 126.7 ± 33.7

In-Vitro Studies

Summary 

accelerate™ ATdemonstrates statistically significant differences from BMS



In-Vitro Studies

Extensive in-vitro cell studies have demonstrated:

� Optimised surface chemistry for human 
endothelial cell adhesion and proliferation as a 
function of polymer modification   

� Reduced platelet activity vs. 316 steel

� Significantly improved corrosion resistance

� ISO 10993 biocompatibility



Animal Safety and Efficacy Studies

Species Site
Route of

Admin.
Number of 
Animals

Pig Washington Hospital 
Center

72hr study 12

Pig Washington Hospital 
Center

1 month study 12

Pig Columbia University 
Cardiovascular 
Research Foundation

72hr study vs BMS 
control

10

Pig BWEF Lenox Hill Lab 1 , 3 and 6 month 
study vs BMS 

control

27



In-Vivo Studies

Conclusions:  

72hr study
� Greater Endothelial Cell Coverage

1 Month Study
� No intimal fibrin deposition 
� Complete endothelialisation
� Greater luminal area and less neointimal growth
� Significant improvement in MLD, LL and LLI

3 and 6 Month Study
� No adverse events 

� No evidence of restenosis, luminal thrombi, aneurysm formation or 
malapposition (3 & 6 Month Study)



72hrs – Control #363 LCX

72hrs – accelerate™ AT 
#367 LAD

Protocol 2004-015 - 72 hr (high injury)

SEM analysis at 72hours post deployment shows significantly higher 
coverage in the accelerate™ AT coating vs.  BMS Control 



72hrs – Control #363 LCX 72hrs – accelerate™ AT LAD

Protocol 2004-015 - 72 hr (high injury)

Scanning Electron Microscopy



PROTOCOL SCCR 018PROTOCOL SCCR 018--05 05 ––72HR (LOW INJURY)72HR (LOW INJURY)

BMS accelerate™AT

SEM analysis

accelerate™
ATstentshows 
almost complete 
endothelial 
coverage over 
stent struts as 
opposed to BMS



accelerate™ AT

accelerate™ AT show almost complete 
endothelial coverage over stent struts

BMS with large de-endothelialized regions                
over struts as marked by arrows

BMS

Protocol SCCR 018-05 – 72hr (low injury)



accelerate™ AT

BMS

“Representative SEM 
montage images from 
accelerate™ AT (top) 
and BMS (bottom 2 
images). The 
accelerate™ AT stent 
shows complete 
endothelialization over 
stent struts. The BMS 
stent shows less 
endothelialization with 
deendothelialized 
regions highlighted in 
green”.

Protocol SCCR 018-05 – 72hr (low injury)



(B) accelerate™ AT strut with 
complete endothelial coverage. 

Representative images of immunostaining of eNOS (shown with arrow) in 
accelerate™ AT and BMS stents.

(A) BMS with no endothelialization over strut

Immunostaining

A B

Protocol SCCR 018-05 – 72hr (low injury)



(Human Prospective Anti-Restenosis Trial)

HARTS I 

A first in man single-centre clinical investigation to 
evaluate the safety and performance of the Biomer 

Technology accelerate™-AT coated stent for patients 
undergoing percutaneous coronary intervention
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Accelerate™-AT coated stent (investigational 

device) is supplied by:
Biomer Technology Ltd., 
10 Seymour Court, 
Tudor Road, 
Manor Park, 
Runcorn, 
Cheshire, WA7 1SY 
United Kingdom

Investigational Device

Stent platform used for the investigational device was 

ClearFlex��� � CE (ClearStream Technologies Ltd, Moyne 
Upper, Enniscorthy, Ireland).



The primary objective of this investigation was 

to evaluate   the safety of the Biomer Technology 

accelerate™-AT coated stent.

Study Objectives



� MACE at 6 and 9 months

� Binary restenosis at 6 months 
� The incidence of sub-acute stent thrombosis (SAT) at 30 

days post-treatment
� The incidence of late-stent thrombosis (LST) at 9 months 

post-treatment
� The frequency of major adverse cardiovascular events 

(MACE) at 6 and 9 months post-treatment

� Quantitative coronary angiography and IVUS at 6 month

Primary Endpoints



� Reference diameter 2.5 and 3.5 mm 

� Lesion length up to 16mm. 

� Patients ability to give voluntary, written informed

� No severe LV dysfunction (Ejection Fraction  >30%)

Key Inclusion Criteria



� Physical examination 
� NYHA Functional Class 
� Coronary angiogram (at 6 months only)
� Echocardiogram 
� 12-lead ECG 
� Concomitant medication
� Adverse events
� Blood sample to measure renal function (serum creatinine)
� Routine blood sample

Follow-up visits at 30 days, 6 months and 9 months post 
procedure:

Follow-up

Telephone clinical assessment at 3 months post procedure.



Number of Patients

Number of Patients 20
Age (years) 60±11.1
Male 80% (16/20)
Ejection Fraction (%) 51.1±7.6
Hypertension 100% (20/20)

Family History of CVD 55% (11/20)

Current smoker 60% (12/20)

Hyperlipidemia 65% (13/20)

Baseline Characteristics



ANGIOGRAPHIC CHARACTERISTICS

Reference vessel diameter (mm) 3.15 ���� 0.36

Lesion length (mm) 15.19���� 2.4

Diameter stenosis (%) 79.6 ���� 13.2

MLD pre-procedure
post-procedure

0.675 ���� 0.43
3.07 ���� 0.34

Acute gain 2.42���� 1.14

Mean stent diameter (mm) 3.2 ���� 0.32

Mean stent length (mm) 17.2 ���� 1.5

Baseline and post-procedure angiographic 
characteristics



Proximal Mid Distal

9/20 (45%) 10/20 (50%) 1/20 (5%)

Distribution of Lesions



EVENTS

Death 0 (0%)

Q-wave MI 0 (0%)

Non Q-wave MI 0 (0%)

PCI with angina 0 (0%)

TVR-PCI 0 (0%)

TLR-PCI 0 (0%)

3 Months Clinical Events



EVENTS

Death 0 (0%)

Q-wave MI 0 (0%)

Non Q-wave MI 0 (0%)

PCI with angina 0 (0%)

TVR-PCI 0 (0%)

Clinically driven TLR-PCI 0 (0%)

Non clinically driven TLR-
PCI

2 (10%)

Stent thrombosis 0(0%)

6 Months Clinical Events

Control angiography revealed 61% and 75% in-stent stenosis 
in two patients. This patients had no clinical signs of ischemia. Balloon angioplasty of 

stented segments was performed with good angiographic results.



ANGIOGRAPHY

In-stent MLD (mm) 2.56 ± 0.92

Diameter stenosis (%) 17.6 ± 10.8

Late loss (mm) 0.49 ± 0.25

Late loss index 0.21 ± 0.19

IVUSIVUS

Stent area (mm 2) 7.59 ± 2.17

Lumen area (mm 2) 5.89 ± 2.03

Neointimal Hyperplasia (mm 2) 1.7 ± 1.14

Neointimal Hyperplasia (%) 22.35 ± 14.39

Late loss(mm) 0.43 ± 0.28

6 Months Follow-up



Before PCI After PCI 6 months FU

Patient 2.





Patient x.

Before PCI

After PCI

6 months FU



EVENTS

Death 0 (0%)

Q-wave MI 0 (0%)

Non Q-wave MI 0 (0%)

PCI with angina 0 (0%)

TVR-PCI 0 (0%)

Clinically driven TLR-PCI 0 (0%)

9 Months Clinical Events



Conclusions

� Use of Biomer Technology Accelerate -AT coated stents 

was associated with a sustained clinical benefit, low rate 

of TLR and MACE up to 9 months period. 

� HART I trial shows promising results that

Biomer Technology Accelerate -AT coated stent

can become a very good alternative to conventional 

Drug Eluting Stents (DES) with low late loss and 

no stent thrombosis. 

� Further studies enrolling larger number of patients 

should be performed to confirm these initial findings.



Results

� At 30 days no MACE

� At 3 months follow up all patients are event free

� At 6 months low late loss by QCA and minimal 

neointimal hyperplasia by IVUS



Study limitations

� Small number of patients

� No control group for comparison

� Relatively short follow-up period



The luminal surfaces of 
both 28-day stents were 
fully endothelialized
with tightly apposed 
well-formed cell-to-cell 
junctions, with 
occasional 
inflammatory cells on 
both stent surfaces

BMS

200µm

200µm

200µm

Protocol BWEF 05-111-003 low injury

SEM analysis

200µm

200µm

200µm

accelerate™ AT



1mm

1mm

1mm2mm

accelerate™ AT

1mm

1mm

1mm

2mm

BMS

SEM analysis

accelerate™ ATstent
shows almost complete 
endothelial coverage 
over stent struts as 
opposed to BMS

Protocol SCCR 018-05 – 72hr (low injury)



Thank you!



accelerate™ Technology

accelerate™ - AT

A novel, biodurable, biocompatible, polymeric coating to modulate the 
adhesion and proliferation response of vascular cells

The proprietary surface chemistry is designed to mimic natural 
polymeric functional group chemistry sequences found within the 
endothelium sub-structure.  

device surface

ECSMC



In-Vitro Studies

Conclusions:

• Enhanced attachment of Human Endothelial Cells

• More rapid regeneration and covering of coated surfaces 
with human endothelial cells

• Lower corrosion than Nitinol or 316L stainless steel wire

• Higher cytocompatibility to human vascular cells

• Less platelet alterations



Patient 2.

6 months follow-up 

angiography 



Patient 5.

6 months follow-up 

angiography 



Patient 3



Before PCI After PCI 6 months FU

Patient 3.



Patient 6.

6 months follow-up 

angiography 



Patient 1.
Restenosis at 

6 months follow-up 

angiography 
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Device success 100% 100%

Procedural success 100% 99%

Stent thrombosis 0% 0.3%

MACE at six months 0% 6.7%

Confirmed clinical 
restenosis rate at nine 
months

0% 18%

Comparison with ClearFlex-StTM Registry six 
months results
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Device success 100% 100%
Procedural success 100% 99%
Stent thrombosis 0% 0.3%
MACE at six months 0% 6.7%
Confirmed clinical 
restenosis rate

0% 18%

Late loss (mm) 0.49 ± 0.25 0.91 ± 0.47
Loss index 0.21 ± 0.19 0.45 ± 0.29

Comparison with ClearFlex-StTM Registry six 
months results


