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Nanotechnologies

Nanotechnology encompasses a range of promising technologies, 
some of which are already ubiquitous in everyday life or could be in the  
future. It is considered a significant key technology of today.  
In medical technology, nanotechnologies are mainly used 
in surface coatings, medicines and diagnostic and therapeutic 
procedures. The technologies clustered under it are able to  
establish themselves worldwide and in almost all industrial fields 
as efficient cross-sectional technologies and innovation drivers. 

Nanomaterials are produced either syntheticallyor through natural  
processes. In addition, nanoparticles can be 
used both in the unbound and bound state. 

But why is ther a demand for nanotechnologies in medicine,  
pharmaceuticals and medical technology? In the future, nanotechnologies 
are expected to produce new therapies or optimise existing ones that have 
fewer side effects and whose effectiveness can be controlled better and  
faster. The hope is to be able to detect diseases earlier and to treat them more 
successfully. This applies above all to regenerative medicine, in which the use 
of nanomaterials is seen as a beacon of hope for better physical compatibility. 

Combining nanotechnology with photoacoustic imaging and  
regenerative medicine is the goal of the innovative Starstem project, 
which is funded by the EU Horizon 2020 programme. Golden nano-star 
particles are being developed that will be integrated into stem cells for  
regenerative therapies and used as contrast agents for better imaging.  
The nano-stars will sensitise photoacoustic imaging and detect the  
smallest entities in the body with very high depth of field. The aim of the p 
roject is to determine how the healing process is influenced by stem cells and 
extracellular vesicles in order to simultaneously advance stem cell research. 

Anwendungs- 
gebiete   

 

◊	 In-vivo diagnostics:  

Imaging techniques using 

nanoparticles in costrast 

agents 

◊	 In-vitro diagnostics: 

Rapid tests, pregnancy 

tests based on gold  

nanoparticles   

◊	 Therapy:  
Nanoscale carrier systems 
are used to transport 
drugs specifically into 
organs or diseased tissue. 

Radiotherapy 

Hyperthermia 

Chemotherapy 

Dialysis therapies

◊	 Regenerative medicine:  

Nanoparticles for the 

production of bone  

replacement materials 

and dental fillings  

 
Nanomaterials for wound 
care  
 

Spun nanofibres that form 

a matrix for tissue 

engineering processes 

 
What does „nano“ actually mean?

The word nano comes from the Greek and means dwarf or 
dwarf-like. Nano is therefore understood to mean a tiny-small  
dimension. Consequently, nanotechnologies are so small that 
they are not visible to the human eye without further aids.

In contrast to other sectors where molecular materials must be  
smaller than 100 nm in dimension, in the medical-pharmaceutical sector  
particles up to a size of 1000 nm are classified as nanoparticles, since in this 
context the quantum mechanical properties of nanoparticles have no effect.
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