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In the Nano Argovia project Promucola, the project team has 
developed and assessed post-processes for a ceramic coating 
of titanium implants to make them more resistant to abra-
sion.

Titanium implants are a viable alternative to cobalt-chrome 
alloys for joint implants due to their high biocompatibility 
and mechanical strength. However, when subjected to con-
stant movement, as is the case with knee, shoulder or elbow 
joints, untreated titanium surfaces are too susceptible to 
abrasion.

The samples were coated with a ceramic layer using the plasma spray method, which is then closely examined and post-treated.

"With this project, we hope to further 
exploit the potential of plasma-based 
ceramic coatings in order to develop 
a robust ceramic surface for titanium 
implants that protects them against 

wear."

Dr. Armando Salito, Director of Coating Innovation, 
Orchid Orthopedics Switzerland GmbH

A ceramic coating for titanium implants

In the Nano Argovia project Promucola, an interdisciplinary 
team with researchers from the School of Life Sciences 
(FHNW) has worked in close collaboration with the ANAXAM 
Technology Transfer Center (Villigen) and the company Or-
chid Orthopedics Switzerland GmbH (Baden-Dättwil). Under 
the leadership of Professor Michael de Wild (FHNW), the 
team investigated post-treatments of a robust ceramic coat-
ing to protect titanium implants against wear.

The team applied a ceramic coating to titanium substrates 
using the plasma spray method, a procedure in which the 
biocompatible powder mixture is injected into a flame to be 
sprayed onto the surface. 

The rapid cooling of the particles on the surface not only 
leads to the desired layers but also to the formation of meta-
stable phases, which are characterized by specific crystallo-
graphic phases, microstructure, hardness and resistance to 
abrasion. 

The researchers explored the conditions under which these 
metastable layers form, and how they can subsequently be 
modified. The obtained results, for example of high-resolu-
tion Synchrotron-XRD (synchrotron X-ray diffraction) and 
SXRµCT  (synchrotron X-ray microcomputed tomography) 
will be used to optimize production and develop a procedure 
for post-processing the implants on an industrial scale.

New projects in applied research 

In 2020, five new projects were launched as part of the Nano Argovia program. For three of 
the projects, the respective company partners came from the Canton of Aargau, for two of 
the projects they came from one of the two Basel half-cantons. The projects investigated vari-
ous medical technology topics, functionalized surfaces and worked on the detection of 
nanoparticles in food additives.

In the Nano Argovia project ForMeL, a research team is devel-
oping liposomes that can be loaded with pharmaceutical 
agents which are subsequently released in response to 
changes in pressure. Mechanoresponsive liposomes of this 
kind could be used to directly target blood clots in vessels 
affected by arteriosclerotic narrowing, dissolving them with-
out the need to flood the patient’s entire body with anti- 
coagulants.
 
Narrowing of a blood vessel – caused by sclerotic deposits, for 
instance – can increase the shear forces exerted in the blood-
stream by at least an order of magnitude. It is possible to 
manufacture synthetic lipid membrane vesicles (liposomes) 
that break apart when subjected to these increased shear 
forces. The company Acthera Therapeutics hopes to exploit 
this principle to develop a procedure for delivering pharma-
ceutical agents directly to the narrowed area.
 
Under the coordination of Professor Dr. Oliver Germershaus 
(FHNW), researchers from the industry partner Acthera 
Therapeutics AG in Basel, the School of Life Sciences (FHNW), 
and the ANAXAM Technology Transfer Center have worked 
closely together to pursue this goal. 

The team conducted research on the production and formu-
lation of the liposomes at laboratory scale including analytic 
methods for liposome characterization and optimization of 
the loading process with an appropriate agent. They also de-
velop a freeze-drying process that ensures safe storage of the 
manufactured liposomes. The team started to extrapolate ev-
ery step in the production, formulation and freeze-drying to 
the pilot scale to enable production of material for the first 
preclinical trials.
 

"For a recently formed start-up like 
ours, the Nano Argovia program is an 

ideal opportunity to create the 
technical prerequisites for preclinical 

and clinical testing of 
mechanoresponsive liposomes."

Dr. Andreas Zumbühl, Chief Scientific Officer, Acthera 
Therapeutics AG (Basel)

In the Nano Argovia project For MeL, researchers studied mechanosensitive 
liposomes. (Image: FHNW and Nano Imaging Lab, SNI)

Mechanosensitive liposomes




