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«Janus cyclooligosaccharides: from 
molecular nanoparticles to self-

assembled superstructures» 
In order for a given device to fulfill a precise task in a biological context it must be 

directional, that is, it must be possible to modulate the surface properties of this object so that 
it can interact with the environment in an anisotropic fashion. From the structural point of view, 
this requirement implies the presence of at least two different regions in the same construct, 
that is, the so-called “Janus” (from the roman two-faces God) feature. The concept behind is 
that a three-dimensionally dissymmetrical distribution of certain physical/chemical features, 
such as size, shape and composition, shall lead to the formation of specific hierarchical 
superstructures with novel properties. Cyclodextrins are particularly well adapted for that 
purpose given the pre-existence of two levels of spatial organization, namely the inside/outside 
spatial separation provided by the presence of a hydrophobic cavity and the up/down 
differential orientation of the hydroxyl groups resulting from their arrangement in two well-
differentiated faces. Moreover, their small sizes and the possibility of precise chemical tailoring 
make cyclodextrins ideally suited for the incorporation of functional and structural hierarchy 
while keeping monodispersity at the molecular level (molecular nanoparticles).1 Cyclotrehalans 
represents a different family of cyclooligosaccharides for which the Janus character can be 
created a posteriori by bringing together two differently elaborated halves. In this lecture a few 
snapshots from our laboratory will be presented to illustrate how this chemical versatility can 
be translated into controlled supramolecular interactions and then into specific biological 
functions, including drug/gene encapsulation and controlled release, environment 
sensitiveness or targeting of specific biological receptors.2,3 
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