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The antimicrobial effect of copper and its alloys is well known, although the specific
toxicity mechanisms and their relation to material and surface properties still
remains unclear [1]. Numerous field studies have proven the potential of copper
alloys to reduce the nosocomial infection rate in hospitals. Recent studies suggest
that the formation of Cu2O or CuO plays a
major and also different role in the killing
process of bacteria [2]. Cu2O is one of the
main oxidation products on copper alloys
in repeated contact with skin under
atmospheric conditions [3]. To understand
the governing material properties for a
long term effective, antimicrobial copper
alloy, it is thus mandatory to investigate,
how other oxides formed on these alloys
(e.g. zinc, tin, alumina oxides) interact,
influence or even passivate antimicrobial
copper oxides.
The proposed project can be divided into the following segments:
‐ Characterization of oxide layers on “contact killing” copper alloys in use by
metallurgical means and SEM, FIB and EDX techniques (UdS)
‐ Generation and characterization of pure and well defined model surfaces consisting
of Cu, Zn, Sn, Al and their oxides via reactive sputtering processes (UL)
‐ Correlation of model‐ and real oxide layer structures to copper ion release and
actual antimicrobial efficiency (wet plating assays with bacteria, UdS)
‐ Based and depending on the findings: proposition and/or design of a long term
efficient and stable copper alloy (surface) optimized for antimicrobial use in
atmospheric environment. (UdS)
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Very good level of English
Good knowledge of German is preferred
Responsible design and conduction of experiments
Dedicated and independent working attitude
Master in Materials Science (or closely related disciplines)
Knowledge of/experiences with Microbiology are preferred.
30 ECTS must been acquired during the program according to the minimum

requirements of DocMASE.

