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The research problem
Addressing health issues of an ageing population is among the greatest challenges of current times. In this
regard, use of magnesium (Mg) alloys for temporary implant devices (such as pins, wires, screws, plates,
stents etc) is emerging as an innovative and extremely attractive approach, since using magnesium alloys will
completely avoid the cumbersome procedure of second surgery (which amounts to added duress to patients
and added costs, besides possible complications of patient morbidity and infection). Such a surgery is
commonly undertaken to remove the temporary implants when they are constructed out of commonly used
traditional materials (titanium alloys/stainless steels). What makes Mg alloys a particularly attractive material
for temporary/disposable implants is that the degradation (corrosion) products of magnesium are non-toxic to
the human body. Therefore, it is possible to allow a Mg alloy (containing only non-toxic alloying elements) to
slowly degrade/dissolve within human body (i.e., after they have fulfilled their temporary function), thus
avoiding altogether the second surgery.
Mg alloys also possess the best mechanical compatibility with human bones, as well the required mechanical
strength. However, in such use, the alloys must possess adequate resistance to cracking/fracture under the
simultaneous action of the corrosive human body fluid and the mechanical loading characteristics of human
body (e.g., stress corrosion cracking (SCC) and corrosion fatigue (CF).

Project aims
The principal aims of the project are:
1. In-vivo testing for establishing the nature of corrosion films and corrosion rate of the Mg alloys under ual
physiological conditions, and their influence on cracking under in-vivo loading spectrum.

2. Identification of alloy(s) with the required resistance to the simultaneous presence of the dynamic
mechanical loading (stress corrosion cracking (SCC) and corrosion fatigue (CF)) in human body fluid,
and establish if the alloys will require surface coating to achieve the required SCC and CF resistance.

Expected outcomes
1. Understanding the stress corrosion cracking (SCC) and corrosion fatigue (CF) characteristics of a
few specific Mg alloys
2. Identification of an alloy and its suitable microstructure for resistance to stress corrosion cracking
(SCC) and corrosion fatigue (CF) in simulated human body fluid.

How will the project address the Goals of the above Themes?
Identification of a suitable alloy for resistance to stress corrosion cracking (SCC) and corrosion fatigue
(CF) ifor implant applications.

Capabilities and Degrees Required
List the ideal set of capabilities:
Magnesium alloys or alloys in general
Stress corrosion cracking (SCC)
Corrosion fatigue (CF)
Mechanical testing

Potential Collaborators
Bioimplants companies around the world.
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