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Liquid Crystalline Colloids of Nanoparticles: 
Preparation, Properties, and Applications  

Liquid crystals doped with nanoparticles fall in the following categories: 

1.  Diluted suspensions when nanoparticles do not “feel” each other but affect interactions  
between mesogenic molecules. These systems are homogeneous and macroscopically behave  
as anisotropic fluids with modified physical properties. Changes in the physical properties of  
such colloids strongly depend on the nature of both the nanoparticles and the liquid crystals. “Active” nanoparticles (with 
a permanent electric and/or magnetic dipole) modify interactions between mesogenic molecules causing a number of 
interesting phenomena.  
2. In highly concentrated liquid crystal colloids of nanoparticles, embedded nanoparticles interact both directly and 
through the liquid crystal. In this case, different phenomena can take place - from simple aggregation and phase separation 
to self-assembly and self-organization. The resulting systems can be heterogeneous or highly structured at the nanoscale 
level.  

There are no well-defined borders between these two categories of liquid crystal colloids. In fact, in many cases, initially 
homogeneous colloids are unstable over time, or can be transformed into heterogeneous ones by applying external fields 
(electric, magnetic, temperature, pressure, etc.). There are still many challenges to be overcome - both in experiment and in 
the theory of liquid crystal colloids of nanoparticles. Nevertheless, it is clear that this area of research is one of the hottest 
topics of modern soft condensed matter fundamental and applied science. We will not be far from the truth in saying that 
this is one of the most outstanding areas where nanoparticles have proved their power.   
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