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Semiconductor nanocrystals (quantum dots, QDs) have found numerous applications 
as fluorescent bioprobes due to their narrow emission bands, size-dependent tunability 
and resistance to photobleaching [1]. One of the main challenges for the biological 
application of QDs is the synthesis of water-soluble derivatives. Two main strategies are 
usually followed to prepare water soluble quantum dots: ligand exchange and 
encapsulation. The first strategy implies replacing the hydrophobic ligands by 
hydrophilic ones imparting water solubility [2]. The second strategy consists on the 
encapsulation of the hydrophobic QDs with a protective shell of a hydrophilic material 
[3]. Silica and hydrophilic polymers have been investigated as wrapping materials for 
this purpose. In the case of polymeric materials, one well-stablished mechanism is the 
interdigitation of chains between the inner hydrophobic ligand and the outer hydrophilic 
polymer [4]. However, the use of low molecular weight molecules utilizing this 
intercalation mechanism has been less investigated [5]. 

In this work, we investigated the capability of peptidomimetic gemini surfactant 1a to 
transfer hydrophobic QDs to pure water. Compound 1a could intercalate its long alkyl 
chains into the hexadecylamine ligands. The pseudopeptidic part of the compound along 
with the amine present in the bridge could impart the aqueous solubility to the system. 
The solubilised QDs have been characterized by steady-state and time resolved 
fluorimetry, FT-IR and transmission electron microscopy. The long fluorescence lifetime 
in water and the resistance to dynamic quenching by chloride ions are the most 
remarkable of this new type of nanomaterials. 
 
 

 
Figure 1.. Schematic representation of the interdigitation process occurring between the 

hydrophobic ligands of the QDs and the alkyl chains of the peptidomimetic compound 1a. 
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