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Nanoscale Faceted Polyhedra with                           
cavities and windows 

ADVANTAGES: 

 Easy to prepare 

 Nanoporous 

 Internal and external cavities ideal for 

encapsulating materials 

 Chemical robustness and diversity 

 Magnetic and catalytic properties 

 Thermal stability 

 Wide range of applications 

  Nanoporous magnetic crystals with a 

multitude of applications 

USF Available Technologies  

R esearchers at the University of South Florida have developed a 

method of synthesizing a novel class of nanoscale faceted polyhe-

dral crystals. These structures possess important physical and 

chemical properties such as porosity and magnetism that have far reach-

ing applications across a wide range of disciplines and industries. 

The design principles of crystal engineering coupled with self assembly 

have previously been used to design infinite and discrete nanostructures 

based upon closed surface polyhedra.  The same principles have been ap-

plied to design a novel class of open surface polyhedral crystals. These  

crystals self assemble by the connection of the vertices of their polygons 

rather than edges, which accounts for their open, porous surfaces. The 

large polymers formed by these crystals are ideal as materials for sensors, 

liquid crystals, and as encapsulators of other materials. Similar crystals are 

far less porous or the order of magnitude of their pores are much smaller. 

This limits the size of the particles they can encapsulate thus limiting the 

overall scope of their application. 

The method of synthesis is quite simple producing structures with desira-

ble properties. They are neutral and soluble in organic solvents, in addi-

tion to being chemically robust, which is attributed to the stability of their 

secondary building units. The exceptional ability of these structures to be 

made from a wide range of chemicals including magnetically and catalyti-

cally active metals have rendered them chemically diverse and prototypi-

cal of many possible compounds. They have internal and external cavities 

suitable for encapsulating organic or other chemical species. These prop-

erties have made them pertinent to areas of liquid crystal technology, 

magnetic devices or applications, and drug delivery as adjuvant or carriers. 
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Figure. The prototypal nanoscale faceted polyhedron 

that is based upon a small rhombihexahedron. 
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