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Shape memory alloys (SMA) constitute a group
of metallic materials with the ability to recover a
previously defined length or a shape when
subjected to an appropriate thermo mechanical
load. When there is a limitation of shape recovery,
these alloys promote high Restitution forces.
Because of these properties, there is a great
technological interest in the use of SMA for
different applications.

The first cardiovascular device developed with
shape memory was the Simon filter. The Simon
filter represents a new generation of devices that
are used for blood vessel interruption in order to
prevent pulmonary embolism. Persons who
cannot take anticoagulant medicines are the major
users of the Simon filter. The purpose of this
device is to filter clots that travel inside the
bloodstream. The Simon filter traps these clots
that in time are dissolved by the bloodstream. The
insertion of the filter inside the human body is
done by exploiting the shape memory effect.
From its original shape in the martensitic state the
filter is deformed and placed on a catheter tip.
Saline solution flowing through the catheter is
used to keep a low temperature, while the filter is
placed inside the body. When the catheter releases
the filter, the flow of the saline solution is
stopped.

As a result, the bloodstream promotes the heating
of the filter that returns to its former shape. This
procedure can be seen in Figure the atrial septal
occlusion device is employed to seal the atrial
hole. The atrial hole is located between the two
upper heart chambers upon the surface that splits
the upper part of the heart into the right and left
atria. The anomaly occurring when this hole is
open can reduce life expectancy.
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Figure 1: Simon filters. 4, Filter in the recovery
form. B, Filter release

The traditional surgery that fixes this anomaly is
extremely invasive and dangerous. The thorax of
the patient is opened and the atrial hole is sewn.
Because of the intrinsic risks of this surgery,
several problems might occur. The atrial septal
occlusion device is an alternative to this surgery.
This device is composed of SMA wires and a
waterproof film of polyurethane. As is the case for
the Simon filter, the surgery to place this device
exploits the shape memory effect, being much
less invasive than the traditional one.
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Figure 2: Atrial septal occlusion device.

Orthopedic applications: SMA has a large
number of orthopedic applications. The spinal
vertebra spacer is one. The insertion of this space
between two vertebrae assures the local
reinforcement of the spinal vertebrae, preventing
any traumatic motion during the healing process.
The use of a shape memory spacer permits the
application of a constant load regardless of the
position of the patient, who preserves some
degree of motion.

Applications to surgical instruments: In recent
years, medicine and the medical industry have
focused on the concept of less invasive surgical
procedures. Following this tendency, shape
memory surgical instruments have been created
and are becoming noticeable.
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