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In memory of Isabelle, I choose 4 projects realized with her to illustrate how SANS can be used to
determine the structure and the kinetic evolution of self-assembled nanostructured hybrid materi-
als. In mesostructured materials made of organic surfactant (CTAB) and inorganic materials (ZrOz2),
SANS kinetic experiments (with a stopped-flow coupled to SANS) permitted to identify the role
played by the micelles in the precipitation process.[1] In the nanoparticle field, SANS also appears
as a technique of choice to characterize the 3.2 nm CTAB bilayer around gold nanorods.[2] Probing
the organic part of hybrid materials helps to understand the structure and mechanisms of formation
of nanomaterials.

For the case of self-assembling squalene based nanoparticles used for nanomedecine,[3] SANS re-
vealed 1) that particles size is controlled by the solvent composition (ethanol-water) after nanopre-
cipitation process[4] and 2) the key role of the organic solvent used in the nanoprecipitation process
of nanoparticles formulation.[5] For squalene-adenosine (SqAd)[6] and Sq-SiRNA PM22 bioconju-
gates,[7] SANS coupled with different technics (Cryo-TEM, circular dichroism, steady-state fluores-
cence spectroscopy and isothermal titration calorimetry) helps to identify the specific interaction
between the nanoparticles and fetal bovine serum (FBS) or bovine serum albumin (BSA), the main
protein of blood plasma. The SqAd nanoparticles disassembles with the formation of complex be-
tween BSA and SqQAd monomers extracted from the nanoparticles.[8] The Sq-SiRNA nanoparticles
exhibit a colloidal stability in the presence of BSA or LDL which could be related to their particular
structure.[9]

In each of these examples, SANS is a key technique to probe the transformation of the organic part in
self-assembling nanostructured hybrid materials, allowing an access to the mechanisms of formation,
disassembly and activity.
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