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Selectively micro-structured surface holds drug in 
abluminal surface structures

BioFreedom™

Potential advantage

• Avoid long term late adverse  
effects that might be attributable 
to the polymer

• Improved surface integrity since 
there is no polymer to be sheared 
or pealed away from the stent 
struts

• Possible Shorter need of dual 
antiplatelet therapy

Proprietary Highly Lipophilic Limus drug



Pre-Clinical Testing & Results

Standard Dose BioFreedom
Low Dose BioFreedom
Sirolimus-Eluting Stents
Bare Metal Stents



BioFreedom FIM Design

BioFreedom 
Standard

dose

BioFreedom 
Low
dose

TAXUS®
Liberté

4 Months follow up
75 patients

12 Months follow up
105 patients

BioFreedom FIM
180 total patients

BioFreedom 
Standard

dose

BioFreedom 
Low
dose

TAXUS®
Liberté

First Cohort Second Cohort

Enrollment Complete
Sept 2008 – Jan 2009

Enrollment Complete
Jan 2009 – Jun 2009

Clinical FU 97%
Angio FU 92%
IVUS FU 77%



BioFreedom FIM Study Design First 
Cohort

Symptomatic, Ischemic heart disease
Native Coronary artery �8�8�8�82.25 mm and �7�7�7�73.0 mm

Lesion length �7�7�7�714 mm
Lesion amenable to percutaneous treatment with DES

30 d 4 mo 12 mo 2yr          3yr          4yr           5yr

Clinical Follow-Up

Primary Endpoint: In stent Late Lumen Loss (LL) at  12 months (2 nd cohort)

Secondary Endpoints: In stent Late Lumen Loss (LL) at  4months (1st cohort)
MACE and stent thrombosis rate at 30 days, 4 ,12 m, 2,3, 4 & 5 yrs
Clinically-driven TLR, TVR and TVF at 4, 12 months, 2,3, 4 & 5 yrs
In-stent/In-segment binary restenosis at 4 months
In-stent/In-segment Minimum Lumen Diameter (MLD) at 4 m
In-stent, prox and dist,  LL at 4 months
Neointimal hyperplastia volume at 4 months measured by IVUS
Biolimus A9 concentrations pre/post procedure @ discharge & 30 d

DAPT recommended  for a minimum of 6 Month

BioFreedom™
Standard Dose 15.6 µg/mm

n=25

Angio and IVUS Follow-up

BioFreedom™
Low Dose 7.8u µg/mm

n=25

Taxus® Liberte 
n=25
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Patient Characteristics
BioFreedom 

Standard 
Dose
N=25

BioFreedo
m 

Low Dose
N=26

Taxus 
Liberté
N =24

All
N=75

Male, n (%) 17 (68%) 13 (50%) 16 (66.7%) 51 (68%)

Age, mean ± SD 67.1 ± 9.4 63.2 ± 9.5 67.6 ± 8.3 65.89 ± 9.22

Diabetes mellitus, n (%) 3 (12%) 5 (19.2%) 6 (25%) 14 (18.7%)

Current Smoker, n (%) 8 (33.3%) 5 (21.7%) 4 (19%) 17 (25%)

Hypertension, n (%) 21 (84%) 20 (76.9%) 22 (91.7%) 63 (84%)

Hypercholesterolemia, n (%) 14 (56%) 18 (69.2%) 18 (75%) 50 (66.7%)

Family History of CAD, n (%) 7 (36%) 8 (38.1%) 6 (35.3%) 21 (36.2%)

All p values are non significant



Patient Characteristics

BioFreedom 
Standard 

Dose
N=25

BioFreedom 
Low Dose

N=26

Taxus 
Liberté
N =24

All
N =75

P-value
BFM SD 
vs. Taxus

P-value
BFM LD 
vs Taxus

Previous MI,  n (%) 5 (20%) 4 (16%) 3 (12.5%) 12 (16.2%) NS NS

Previous PCI, n (%) 5 (20%) 11 (44%) 10 (43.5%) 26 (35.6%) NS NS

Previous CABG, n (%) 2 (8%) 1 (4%) 1 (4.2%) 4 (5.4%) NS NS

Unstable angina 4 (16%) 3 (11.5%) 0 (0%) 7 (9.3%) 0.04 NS

LVEF % 62.7 ± 9.1 62.6 ± 9.3 64.5 ± 7.7 63.3  ± 8.7 NS NS

Stents per patient 1.2 ± 0.4 1.2 ± 0.4 1.1 ± 0.3 1.16 ± 0.37 NS NS



Pre- and Post- Procedural QCA
BioFreedom 

Standard Dose
N=24

Lesions  = 24

BioFreedom 
Low Dose

N=26
Lesions = 27

Taxus Liberté
N =24

Lesions = 24

RVD (mm) 2.7 [2.4,2.9] 2.8 [2.5,3.0] 2.7 [2.4,3.0]

MLD (mm) 0.7 [0.3,0.9] 0.6 [0.3,0.9] 0.7 [0.4,0.9]

% DS 72.8 [59.8,87.8] 78.1 [65.7,88.5] 75.0 [65.9,84.6]

Lsn length (mm) 9.4 [8.8,12.7] 10.7 [7.7,13.6] 10.9 [9.2,12.4]

Acute Gain (mm)

In-segment 1.4 [1.1,1.8] 1.6 [1.4,1.9] 1.5 [1.2,2.0]

In-stent 1.7 [1.5,2.3] 1.8 [1.7,2.2] 1.9 [1.6,2.2]

MLD (mm)

In-segment 2.1 [2.0,2.5] 2.3 [1.9,2.4] 2.2 [2.0,2.5]

In-stent 2.5 [2.2,2.8] 2.6 [2.3,2.8] 2.6 [2.4,2.9]

% Diameter Stenosis

In-segment 18.6 [14.2,29.2] 19.6 [12.8,24.4] 19.1 [13.2,22.2]

In-stent 6.3 [3.8,9.9] 8.7 [4.7,13.0] 6.3 [3.5,9.9]

All p values are non significant



In-Hospital and 30-Day MACE (Hierarchical)

BioFreedom 
Standard 

Dose
N=25

BioFreedom 
Low Dose

N=26

Taxus 
Liberté
N =24

P-value
BFM SD vs. 

Taxus

P-value
BFM LD vs 

Taxus

MACE
(Death, MI, Emergent 
Bypass or TLR*) 0 (0.0%) 1 (3.8%) 0 (0.0%) N/A 0.34

Death 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A N/A

MI* 0 (0.0%) 1 (3.8%) 0 (0.0%) N/A 0.34

Q Wave MI 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A N/A

Non-Q Wave MI* 0 (0.0%) 1 (3.8%) 0 (0.0%) N/A 0.34

Emergent Bypass 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A N/A

TLR** 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A N/A

*in-hospital   **clinically indicated



4-Month MACE (Hierarchical)

BioFreedom 
Standard 

Dose
N=25

BioFreedom 
Low Dose

N=26

Taxus 
Liberté
N =24

P-value
BFM SD vs. 

Taxus

P-value
BFM LD vs 

Taxus

MACE
(Death, MI, Emergent 
Bypass or TLR*) 0 (0.0%) 2 (8.0%) 0 (0.0%) N/A 0.17

Death 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A N/A

MI* 0 (0.0%) 1 (3.8%) 0 (0.0%) N/A 0.34

Q Wave MI 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A N/A

Non-Q Wave MI* 0 (0.0%) 1 (3.8%) 0 (0.0%) N/A NS

Emergent Bypass 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A N/A

TLR** 0 (0.0%) 1(4.3%) 0 (0.0%) N/A 0.33

*in-hospital   **clinically indicated



In-Stent Thrombosis
(Possible, probable, or definite as per ARC Def.)

BioFreedom 
Standard 

Dose
N=25

BioFreedom 
Low Dose

N=26

Taxus 
Liberté
N =24

P-value
BFM SD vs. 

Taxus

P-value
BFM LD vs 

Taxus

Acute 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A N/A

Sub-acute 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A N/A

Late 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A N/A



4 Month Late Lumen Loss

P= 0.002

P< 0.0001

In-segment

P= 0.09

P = 0.32  

P = 0.35 

P = 0.09  

P = 0.89  

P = 0.99 

P = 0.77  

P = 0.19  

P = 0.37 

P = 0.71  



In-Stent Angiographic Results

P = 0.02

P = 0.002

P = 0.002

P < 0.0001

*median values

P = 0.21 

P = 0.09



4-month Follow-up IVUS Results

%(mm3/mm)
P = 0.0004 P = 0.0003

P = 0.15 
P = 0.003 

P = 0.11 
P = 0.003

Follow-up 3D IVUS analysis: n=44

*median values



Histogram of  %Volume Obstruction

(%Volume Obstruction)

(# of lesions)

Std  Dose Biofreedom
Tight distribution of LL
Median 1.3mm
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Summary & Conclusion
• The four month results of the BioFreedom trial provide proof of concept for 

a new drug coated stent technology, demonstrating that polymer free-
release of a limus drug from a porous metal stent abluminal surface is 
feasible, safe, and can be highly effective

• Both BioFreedom SD (0.08 mm) and LD (0.12 mm) groups demonstrated a 
significant reduction in late loss at 4 months compared to Taxus (0.37 mm) 
(p<0.0001 and p=0.002 respectively)

• IVUS results confirmed the angiographic findings and % Neointimal 
Volume obstruction was significantly reduced in the BioFreedom Standard 
Dose arm, compared to both BioFreedom  Low Dose and Taxus Liberte.

• There was no stent thrombosis in any of the patients in the study through 4 
months.

• We await the results for the 2nd Cohort to confirm that these encouraging  
results are sustained over one year.


