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HEART ATTACKS AND 
strokes kill millions every year. Most are 
caused by blockages to blood vessels. 
Vessels can be pried open by heart stents, 
tubular devices that are inserted and in-
flated to prevent vessels from collapsing 
or blocking. Stents incur many problems 
ranging from flaring at the edges to frac-
turing to unexpected shrinking. All lead 
to complications, further surgery, and 
even death.

Luke Mizzi (supervised by Prof. Joseph 
N. Grima, Dr Daphne Attard, and Dr 
Ruben Gatt) has studied existing stent 
designs to identify their weaknesses and 
is currently studying novel designs that 
overcome these problems. He used com-
puter simulations to replicate the stresses 
current stents experience in the human 
body. These stents performed well in re-
sponse to inflation and bending. Howev-
er, shortening still occurs and they do not 
expand uniformly leading to flaring at the 
edges. 

Mizzi found which current designs 
fared well but no design had all the fea-
tures needed by heart stents. Crowns with 
a zigzagging structure allow for high ex-
pandability while S-shaped connections 
between crowns allow for high flexibility. 

Mizzi who forms part of the Meta-
materials Unit is designing new stent 
geometries that build on these features 
incorporating them all and improving 
stent performance. The next step for these 
researchers are designs that support part 
of the throat or oesophagus to continue 
saving lives. •
This research was performed as part of 
Doctoral Studies at the Faculty of Science 
at the University of Malta. It is funded by 
the Malta Council for Science and Tech-
nology through its R&I programme. This 
project is in collaboration between the 
University of Malta, HM RD Ltd, part of 
the HalMann Vella Group of Companies, 
and Tek-Moulds Precision Engineering 
Limited.

IN LIFE WE are more capable of 
observing what we easily see. New 
technologies make it much easier 
to peek into the nano world to see 
molecules and atoms. By looking at 
the very small systems we can un-
derstand much larger ones.

Dr Reuben Cauchi (supervised 
by Prof. Joseph N. Grima, Dept. 
of Chemistry and Metamaterials 
Unit) has studied the structural 
chemistry of particular inorganic 
crystals (zeolites) through various 
molecular modelling techniques to 
learn how nano features result in 
unusual properties. By using struc-
tural chemistry techniques, Cauchi 
also studied the mechanisms that 
influenced these unusual properties 
under different conditions of pres-
sure and temperature. They resulted 
in some extremely useful properties.

Dr Cauchi observed multiple un-
usual properties in a single zeolite 
crystal. Such complex combinations 
gave birth to the idea that other sys-
tems apart from zeolites can have 
more than one property at the same 
time. Studying zeolites allowed  
the team Cauchi is part of to devel-
op smart systems. These systems can 
be controlled by changes to stimu-

li indirectly related to each other, 
which effect the response to other 
stimuli. 

Zeolites are naturally found crys-
tals and beautiful systems to learn 
from. Studying such structures may 
help us think of new ideas and ways 
for technology improvement. For 
example, some of Cauchi’s findings 
are now being used by the Meta-
materials Unit to develop smart 
honeycomb-like systems which can 
improve heart stent designs or make 
superior skin grafts.  •
This research was performed as part of 
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with the help of Gdansk University of 
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