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The development of alternative template molecules as efficient carriers is still 
very much a work in progress. An ideal vehicle requires specific structural features: 
a highly functionalized surface, the propensity to self-order and predictable and 
reproducible pharmacokinetics (PK) and pharmacodynamics (PD). Functionalized 
nanoparticles that allow molecular recognition of the target tissue have been widely 
used for active or triggered delivery of drugs. Unfortunately, the key design 
parameters that govern the performance of nanocarriers and liposomes suffer from a 
lack of preparative reproducibility. 

Notably, MW irradiation promote efficient and selective modification of the CD 
surface and MW-promoted 1,3-dipolar cycloaddition can be exploited for the 
synthesis of CD based multicarrier.

1-3
 Here we present the preparation of three new 

vehicles: a new water soluble oligocyclodextrin heterononamer (A),
4
 a new hybrid 

SWCNTs platform that bind β-CD units as well as DOTA (B),
5
 and highly 

functionalized β-CD-grafted mesoporous silica (C). 
Two efficient synthetic approaches based on MW promoted Cu-catalyzed 1,3-

dipolar cycloaddition (CuAAC) between CD monoazides and alkynyl moieties as well 
as 1,3-dipolar cycloaddition of in situ generated azomethine ylides will be described. 

The CD grafted SWCNTs and the CD-derivatized silica have been fully 
characterized by means of different techniques. Thanks to non-conventional 
synthetic protocols under microwave and ultrasound irradiation we could obtain 
clean and highly derivatized nanomaterials. Moreover their negligible toxicity do not 
affect cell viability.  

The in silico prediction of the loading ratio of the oligomeric nanostructure and 
the relaxometric titration to assess their potential as contrast agents for MRI 
diagnostics; confirmed their potential for pharmaceutical and diagnostic applications. 
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