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Platinum Inside: The Metal at the Heart of Medical Devices

Platinum medical components: Johnson Matthey

Platinum is best known for its use in emissions control catalysts and jewellery, but some of its
most important applications are found inside the human body.

Unlike many metals, platinum can remain in contact with bodily fluids for long periods without
corroding. This makes it particularly important in implantable medical devices which must work
faultlessly for many years. Coupled with excellent electrical conductivity, mechanical strength
and opacity to X-rays, platinum has become the material of choice for advanced medical
devices that are remarkable in their ability to tackle the ailments of an ageing global population
such as heart disease, neurological disorders and chronic pain.

Catheters & Stents

Perhaps the most familiar minimally invasive medical procedure is balloon angioplasty, in
which blockages in the artery walls of the heart are cleared by the inflation of small balloon
inside the blocked vessel, leaving behind a cage or stent to keep the newly-cleared artery open.
The role of platinum is to ensure the stent is correctly located. A guidewire tipped with a coil of
platinum-tungsten alloy is inserted, usually through the leg, with platinum also used in the tiny
rings or marker bands, visible under x-ray, that help the surgeon locate the catheter in the body.

The catheter tip may alternatively be used for electrophysiology, where an array of tiny platinum
electrodes is used to map the electrical pathways in the heart, looking for sites causing
irregular heartbeat. An extension of this are so called ablation catheters, in which the platinum
tips can be heated to cauterize parts of the heart muscle causing the irregular beat. This has
become a common treatment for atrial fibrillation in which local ablation stops the electrical
impulses that cause this condition.



The electrode tips, rings and marker bands used in these procedures are masterpieces of
micromachining. No bigger than the tip of pencil, parts are machined to exceptionally fine
tolerances and frequently coated with PGM-containing powders to provide a porous surface for
a super-efficient electrical connection.

Cardiac Rhythm Management

Abnormalities in heart rhythm are common and often debilitating. Platinum is used in
implanted devices such as artificial pacemakers and defibrillators. These consist of a pulse
generator containing a battery and electronic control unit which is implanted in the chest cavity
with multiple leads attached to the heart. The leads, typically tipped with platinum, attach to
the heart muscle and deliver electrical stimulation when an irregular heartbeat is detected. The
shock is delivered through platinum-iridium rings on the so-called active fixation lead. The
superior electrical properties of platinum coupled with exceptional durability make it the
obvious choice for this demanding application.

Treating Aneurysms

One of the more dangerous vascular conditions is an aneurysm, in which weaknesses in a
blood vessel can cause a ballooning of the vessel wall. Subsequent rupture causes a
haemorrhage, which can be lethal, particularly in the brain. Aneurysms can occur anywhere
and often in areas where surgery is difficult and risky.

In the late 1980’s, Guido Guglielmi invented a technique for inserting fine platinum wires
through a microcatheter into the aneurysm, forming a coil inside. Between one and thirty wires
are used depending on the size of the aneurysm, with the coils subsequently detached by an
electrolytic process. The high visibility of platinum under X-ray enables the surgeon to
accurately monitor the position of the coil during placement. The coils form a scaffolding in the
aneurysm allowing blood to coagulate forming a permanent and life-saving seal.

Neuromodulation

The transmission of electrical impulses through platinum electrodes directly to nerves has
found many applications away from the heart. Capable of stimulating the spinal cord and the
brain, pulse generators can be used treat chronic pain and Parkinson’s disease.

One of the most spectacular and successful uses of neuromodulation is the cochlear implant,
which can restore a sense of hearing to the profoundly deaf. The device consists of a speech
processor and coil worn behind the ear and an implant just under the skin near the ear. The
speech processor translates sound into electrical impulses which are transmitted through a
platinum electrode array attached to the auditory nerve in the cochlea. These impulses are
interpreted by the brain as sound, often with dramatic results:



At the cutting edge of medical technology there is currently huge interest in connecting
neurostimulation with a so-called brain-computer interface or BCI. This requires the electrode
to detect and record small neural sighals at the same time as being able to deliver quite large
stimulation pulses. Platinum-iridium coated electrodes have shown the ability to detect, record
and stimulate through the same microelectrode. The possibility of a closed loop system offers
an exciting possibilities in treating serious neural conditions.

Platinum at the heart of medical devices

The use of platinum in medical devices will always consume a relatively small quantity of this
remarkable metal, with the cost of platinum often a relatively small proportion of the total value
of the finished device. Yet as medical technology becomes smaller and devices are designed to
remain inside the body for longer periods, the unique properties of platinum will ensure it
remains at the heart of this life-saving technology.


https://www.youtube.com/embed/Ot6Y2bn-TdY?feature=oembed

