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Colloidal nanoparticles nowadays can be fabricated in a wide range of materials, material compo-
sitions, sizes and shapes. Due to their limited extension many fascinating properties arise such 
as superparamagnetism, the appearance of localized surface plasmon resonances, and the size 
quantization effect. In order to construct functional devices with these advantageous properties, 
these nanoparticles can be used as building blocks. Therefore, a variety of assembly methods can 
be applied with respect to the desired superstructure properties. 

In this talk an overview over fabrication methods and new materials will be presented with a spe-
cial focus on tuning the materials nanoscopic properties. The superstructures range from micro-
scopic colloidal supercrystals and multifunctional colloidal nanobeads [1, 2, 3] to gel structures 
[4, 5]. Possible applications will be discussed, as well as an outlook for present and future works.
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Figuer 1. Transmission electron micrographs of (left) three colloidal supercrystals (built from 9 nm diameter 
superparamagnetic nanoparticles) enwrapped in a thin polymer shell [3], and (middle) a polymer nanobead 
of ~100 nm diameter containing arbitrarily distributed superparamagnetic nanocrystals [1]. Due to electro-
static attraction, positively charged gold nanoparticles are attached to the nanobead surface exhibiting a 
negative zeta potential. Scanning electron micrograph (right) of an aerogel from a binary mixture of noble 
metal nanoparticles [4]. 


