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Stents ‐ Host response
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doubts after 4 years of clinical practice:
risk of life‐threatening late thrombosis

Why do we develop a "3rd generation" of bioabsorbable stents?

 In‐stent restenosis

 Arterial remodelling

 Long‐term endothelial dysfunction

 Constricted vasomotion

 Limitations in surgical revascularization

 Inability to adapt to growth

 Late thrombosis

 Late inflammatory reactions

Bioabsorbable stents would eliminate 
most disadvantages of permanent stents
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Bioabsorbable materials —A promising approach

Only a temporal scaffolding of the vessel is necessary for the treatment of a stenosis …

why then using permanent materials for stents?

Requirements for bioabsorbable stents

Ideal biodegradable stent:

 Short‐term need for vessel scaffolding (3 ‐ 6 months)

Mechanical stability of the stent structure

 Biocompatibility of all degradation products

 No significant inflammatory response       g y p
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Biodegradable Polymers: Polylactic acid (PLA)

D L

Igaki‐Tamai biodegradable 
peripheral PLLA‐based stent

Igaki‐Tamai biodegradable 
coronary  PLLA‐based stent

DD LD LL

Polymer stents in clinical studies

Abbott everolimus‐eluting polymer stent (PLA)
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Polymer Stent – The Absorb trial

 Abbott PLA everolimus eluting coronary stent

 First in‐human clinical trial for biodegradable coronary DES

Evaluation of polymer stents

316L

The mechanical properties of polymers are a serious drawback:

PLA polymer

Mg alloy

STRAIN

STRESS

Strut section to obtain similar mechanical results:

Stress‐strain diagramm

after
316L stent Mg stent

PLA stent
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The Absorbable Metal Stent (AMS)

The “Magic” 
Absorbable Metal StentAbsorbable Metal Stent 

Workshop Biocorrosion of Metals

Christina Engelhard / Flavius Deleanu / Kathrin Lorenz

 Corrosion of metals in the biological environment

 Metals used for biomedical implants

 Absorbable Metal Stents: Iron and Magnesium
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Porcine coronary arteries study

Magic (Mg) Stent
3rd day

Magic (Mg) Stent 
28th day

Stainless steel stent 
28th day

Reduced 
neointima

Clinical research applications

2005:
First Successful Implantation of a 
Biodegradable Magnesium Stent 

During intervention, partially 
reperfused pulmunary arterie

into the left pulmonary artery 
of a preterm baby

1 week after intervention, completely 
reperfused pulmunary arterie

Utilized stent:

[37][37]

AMS, Biotronik, 
Bülach, Switzerland, 
diameter 3mm,  length 10 mm
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Absorbable stents ‐ Outlook

Comparison aspect Bioabsorbable Metal Stent Bioabsorbable Polymer Stent

Advantages
(especially in contrast to 

Vasodilating properties
Beneficial effects

Combination with drug elution
Experiance

other group) Hypothrombogenicity
Intrinsic mechanical properties

High flexibility

Results Fast degradation
Successful implantations

Appears safe and effective
Thick struts cause problems

Open race between bioabsorbable metal and polymer stent:p p y
 Intrinsic mechanical properties might decide
 Magnesium alloy stent appears more promising


