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real worry for the 
future of nanosci-

ence and nanotechnology 
is that fear over the dangers 
posed by nanomaterials may 
cause the public to reject it. 
Here we study the risks for toxic 
effects from nanoparticles. We 
focus on how proteins binding at 
nanoparticles (the protein 
corona) are involved in determin-
ing nanoparticle toxicity. 
Left: formation of nanoparticle-
protein corona studied using 
LSPR,TEM and gel electrophore-
sis.

Right: electron mi-
croscopic imaging 
depicts localisation 
of nanoparticles in 
the cells and on the 
cell surface mem-
branes.

focal adhesion

                
anostructured materials 

can have new, interesting 
and useful properties. 

We study the physics and 
chemistry of nanostructured 

surfaces and thin films, and 
apply them to as chemical and 

biological sensors or as func-
tional materials for energy ap-
plications.
For example metallic nano-
structures  can trap and focus 
light below the diffraction 
limit (nanoplasmonics).

Above: Asymmetrically-stacked gold nanodisks to 
study hybridisation of plasmon resonances.

Right: Wine Sensors (Astringency) and 
Chiral Optical Elements

echanical surroundings of a cell regulate its differentiation. We use protein nano-
patterns to understand how cells sense their surroundings and transduce me-

chanical force in biochemical signals. 
Above: Top - Human Epidermal Stem Cells: Center - Protein nanopatterns  formed on 
nanofabricated substrates: Bottom - Human Mesenchymal Stem Cells                      
(Actin Cytoskeleton in Red, Focal adhesions in Green Nucleus in Blue  )

M

ithin the group we use nanoscale engi-
neering to study cell biology. For example 

we use nanopatterned proteins to study how 
many adhesion molecules are required for 

the formation of cellular adhesions . 
Above: E-Cadherin nanopatterns must be 

above 200 nm to support cell-cell adhe-
sion formation.
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•    

• Nanopatterning proteins for studying cell biology (Cleanroom and cell lab)

• Nanoparticle-protein interaction and toxicity (Cell lab)

• Nano-scale optics for ultrasensitive biosensors (Cleanroom)

Contact Assoc. Prof. Duncan Sutherland (duncan@inano.au.dk)


