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cadavers, the large male exhibited 
the most vulnerability to external 
crush forces. The small female 
exhibited the most crush force 
resistance.

Tack implants showed no fractures 
with 25% crush deformations 
applied at 200k, 400k, and 650k 
cycle counts.

CONCLUSIONS
There was no significant impact 
from the application of simulated 
clinical conditions on the Tack 
implant in the BTK arteries. 

In addition, bench testing 
demonstrated that the BTK Tack can 
withstand 25% crush deformation at 
650,000 cycles @ 30Hz without 
implant fracture. 

Based in part on these findings, IDE 
approval was granted by the US FDA 
for TOBA II BTK, a pivotal study of 
the Tack device in the treatment of 
patients with critical limb ischemia.

BACKGROUND
The below-the-knee (BTK) arteries 
are mobile and dynamic and our 
understanding of this will inform 
testing of BTK implants. 
Demonstrating that BTK implants can 
withstand external forces without 
impacting safety and efficacy is a 
critical step prior to regulatory 
approval. 

With no approved BTK implants in the 
US and limited published literature on 
BTK vessel deformation and external 
loading, a unique model was 
developed to simulate arterial 
dynamics to characterize crush 
deformation and determine risk for 
implant fracture in the infrapopliteal
arteries.

TACK® IMPLANT
The Tack device (Intact Vascular, 
Wayne, PA) is a self-expanding, low 
outward force  nitinol implant (Figure 
1) designed for spot treatment of 
dissection following angioplasty. The 
Tack implant is mechanically unique 
in that it adapts to the diameter of 
the artery and may be used across all 
reference diameters ranging from 1.5 
to 4.5mm to manage dissections with 
minimal metal implantation. 
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CAUTION: Investigational device. 
Tack Endovascular System is limited by Federal (United States) law to investigational use. 
Not approved for sale in the United States. Tack Endovascular System is CE Mark authorized under EC Directive 93/42/EEC.
Tack Endovascular System® and Tack® are registered trademarks of Intact Vascular, Inc.

METHODS
The Tack device was implanted in 
bilateral anterior tibial (AT), posterior 
tibial (PT) and peroneal arteries of 
cadaver models of varying body mass 
index and gender (Table 1).

A series of clinically relevant external 
loading conditions were applied to 
simulate loading and crushing 
deformations in the BTK anatomy: 
• Focal load 
• Leg crossing (Figure 2)
• Leg bent/simulated kneeling
Intravascular ultrasound (IVUS) 
images of BTK arteries with implants 
(at baseline and with applied loads) 
were used to assess the magnitude 
of artery deformation (Figure 3). 

To verify implant fatigue crush 
durability, Tack implants were bench 
tested using the worst case crush 
conditions observed in these 
experiments. Test conditions 
included cyclic loading (30Hz) for up 
to 650,000 cycles at 25% flat plate 
crush deformation

RESULTS
The percent crush deformation 
magnitude across all arteries with 
Tack implants in the cadavers ranged 
from 0% to 23.1% (Table 2).

Among the posterior tibial, anterior 
tibial and peroneal arteries 
evaluated, the posterior tibial 
exhibited the most vulnerability to 
external crush forces. Of the large 
male, small male and small female

Figure 1: 4Fr Tack Implant
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Table 1: Cadaver Model Characteristics
Tissue ID #1 Tissue ID #2 Tissue ID #3

Gender
Age

Height
Weight

BMI

Male
65
71in/180cm
165lb/75kg
23.0

Male
46
74in/188cm
361lb/164kg
46.34

Female
83
62in/157cm
90lb/41kg
16.46

Cause of Death Glioblastoma Acute MI Respiratory failure

Table 2: Highest Observed Crush Deformation in Cadaver
Mode of Crush Target Artery % Deformation

Focal load: simulated caregiver lifting 
limb with hands

PT
Large male

23.10%

Leg crossing: limb on limb PT
Large male

17.10%

Leg bent/simulated kneeling: ~25% 
cadaver weight load on lower limb to 
upper limb

PT
Small male

10.70%

Figure 2: Implant Loading
Legs crossed right over left

Figure 3: IVUS Imaging 
Corresponding IVUS images of Tack device and implanted vessel (Right PT)
Top row: Baseline Bottom row: Largest % diameter change with legs crossed
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