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Abstract

Scattering techniques are well suited for studying the physico-chemical properties of nanoparticles and aggregates in solution, meanwhile
being largely non-invasive. Different probing radiations allow to access different structural and dynamical parameters on different lengthscales,
spanning from the size of particles (10 -1000 nm) to the very local internal structure (0.1-1 nm). Moreover, experiments can be designed to
enhance the visibility of selected regions of the nanosystems without significative chemical drawback. The combined use of laser light, X-ray and
neutrons techniques will be presented as powerful tool to probe the structural properties of different nanomaterials for drug delivery.

Nanoparticles and nanoemulsions composed by a hydrophobic core stabilized by physiological lipids or surfactants have been widely proposed
as efficient vectors for mucosal drug delivery. Besides optimal encapsulation, the design of the best vectors has to face key properties as tissue
targeting and drug controlled release. According to the final target, the selected administration route and the delivery strategy, mucoadhesive or
mucopenetrating agents profitably modulate the residence time and the interaction of nanoparticles with the mucus barrier.

The accessibility of structural properties on different lenghtscales and with enhanced selective visibility comes out to be fully functional to the
description of the nanomaterials. Combined results guided the realization of formulations with the optimal structural properties and allowed for
determining their propensity to interact with the mucin gel.
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