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Metal nanoparticles attract a lot of interest due to 
their electronic and optical properties, but uniform 

physical properties can only be expected if the size, shape 
and composition of particles are homogeneous. Microfluidic 
techniques allow to generating colloidal solutions of 
differently shaped and constructed nanoparticles with very 
high yield and homogeneity. The spectral properties of their 
colloidal solutions allow to improving the understanding of 
their physical properties and their growth and aggregation 
behavior. It was found that electrical charges, electrostatic 
interaction, electrochemical processes and mixed potential 
formation as well as self-polarization and enhanced charging 
and polarization due to attachment and mobility of poly ionic 
macromolecules play key roles in nanoparticle formation. In 
result, homogenous colloids of simple spheres, core/shell 
particles, nanorods, Nano cubes, nanotriangles of metals as 

well as spherical, ellipsoidal, Dumbell like, branched, astragal- 
and flower-like polymer nanoparticles and different metal/
polymer composite particle types have been obtained. The 
mechanisms of their formation and application in particle-
based SERS-sensorics and flow catalysis will be discussed.
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