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Myocardial infarction (MI), more 
commonly known as a heart attack, 
occurs when a blood vessel feeding 
part of the heart muscle becomes 
blocked, depriving the muscle of 
blood, a condition known as ischemia.

After an infarct has occurred the heart 
remains damaged, resulting in a 
condition known as congestive heart 
failure (CHF). Current therapies 
include treatment with drugs, surgical 
procedures such as ventricular resec-
tion, coronary artery bypass or 
mechanical aids such as left ventricular 
assist devices. 

THE NOVEL APPROACH PROPOSED 
         WHAT IS MYOCARDIAL 
INFARCTION (MI)?

BY COMBINING 
REGENERATIVE 
STEM CELLS, WITH 
BIOMATERIALS, 
AMCARE IS EXPECTED 
TO RADICALLY IMPROVE 
THE HEART TISSUE 
REGENERATION. 

        WHAT IS CONGESTIVE 
HEART FAILURE (CHF)?

AMCARE is developing novel biomaterials (injectable hydrogels and 
epicardial patches) to deliver cells to the heart. By using biomaterials, 
stem cells will be retained more effectively within the heart tissue and will also 

be in a protective environment. This 
will enhance stem cell survival in the 
harsh conditions of the heart following a 
heart attack.   

The mechanism of a Myocardial Infarct. A healthy 

heart with free-flowing cardiac vessels, which 

supply the heart muscle with blood, is shown on 

the left. On the right a blockage has formed in a 

coronary artery (inset) which has deprived a 

large area of the heart muscle of blood. 

Biomaterials are substances that are 
compatible and interact with living 
tissue and so are very often used 
and/or adapted for medical applica-
tions. 
In AMCARE Hyaluronic (HA)-based 
hydrogels and specific patches are the 
biomaterials chosen to provide a 
surrogate extra-cellular matrix for 
administered cells to both enhance 
cellular cohesion and retention at the 
infarct site after delivery.

Stem cells are cells that can be isolated 
from the body and have the ability to 
become a more specialised cell type when 
cultured in specific conditions. Therefore 
they can subsequently be returned to the 
body to regenerate lost tissue/muscle. 
People are often unaware that every adult 
has stem cells within many tissues of their 
bodies such as in the skin, bone marrow, fat 
tissue and the brain to name a few.  Gel injection into infarcted heart. 

Attachment of patch onto infarcted heart

Epicardial patches 

Injectable hydrogels 
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The AMCARE project proposes therapeutic strategies aimed to circumvent some of the limitations of commonly 
utilised treatments, with a view to maximising the effectiveness of breakthrough regenerative therapies so that they 
can be utilised by MI patients in hospital settings with invaluable benefits to European stakeholders and society.


