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Abstract

Nanomaterials revolutionized the field of biomedicine introducing innovative approaches towards drug delivery,
molecular imaging, regenerative medicine and biosensing. Understanding nano materials structure, functionality
and behavior in the biological environment is crucial towards the rational design of effective materials. Here we
will present the use of advanced microscopy techniques to visualize biomaterials with nanometer resolution and
single-molecule sensitivity both in vitro and in cells. | will discuss three main topics at the intersection of
nanomedicine and imaging: i) the use of super-resolution microscopy as a new material characterization tool, ii)
the use of single-molecule microscopy to study cell biomarkers in the context of personalized medicine and iii)
how HT imaging of cell-materials interactions can be used to the rapid design of new materials.
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POLYMER PHASE SEPARATION AS ADDED VALUE IN CONTROLLED DRUG DELIVERY SYSTEMS
Abstract

When two different liquid-phase materials are mixed, the mixed fluid behaves as either
completely miscible or separated in distinct two phases, called phase separation. As for
organic materials, phase separation of two liquid-phase polymers has been extensively
investigated for block copolymers, liquid crystal and biopolymer mixtures that occur due to
reciprocally low affinity of each liquid material. Meanwhile, although two liquid-phase
polymers are initially miscible, the phase separation of these materials occurs when one of
the material transits from liquid to solid, such as polymerization-induced phase separation
(PIPS) that forms wide morphological varieties of precipitated structures from nanometer to
sub-micrometer scales. However, a challenging question remains whether entire
solidification of liquid-phase multiple polymer mixture can induce macroscopic phase
separation, because the phase separation dynamics is strongly hindered by the crosslinking
when both materials transit from liquid to solid. Similar macroscopic phase-separation in
entire solidification is known to occur in metal alloys or ice when tap water is frozen in a
freezer, crystallization of water molecules starts on the surface of the water, causing that
impurities in the water are condensed into the center of the ice. Nevertheless, few studies so
far have reported the phase separation driven by the entire solidification of two miscible
polymeric organic solutions. This phenomenon opens the possibility to many novel drug
delivery devices, here the focus is on gels [1,2] and bijels [3,4], that can represent promising
possibilities as controlled drug delivery systems.
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