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The fate of molecules within multiphasic systems is often dependent on their location. However, measuring the actual location of functional ingredients in such systems is challenging. The majority of the analytical techniques available require the preliminary separation of the phases and/or extraction of the ingredients, which can disrupt the microstructure of the system and lead to a redistribution of the ingredients. One alternative is the use of labeled molecules or model compounds paired with non-destructive and dynamic spectroscopic techniques. An advantage of this approach is that it allows for the in situ determination of location, concentration and behavior of the molecules of interest. In this project, we propose to use electron paramagnetic resonance (EPR) spectroscopy to characterize the distribution and reactivity of a spin-labeled analog. The EPR spectrum is sensitive to the chemical nature of the spin probe, but also its physical environment and mobility. For example, the EPR spectrum of a spin probe in an emulsion can be represented as the sum of the spectra of the molecules in environments with varied polarities (the lipid phase, the aqueous phase, and environments with intermediate polarities such as the interface or surfactant micelles). Thus, by deconvolution of the global spectrum, the fraction of the probe molecules in each phase, as well as their properties (e.g., mobility and orientation), can be calculated. In addition, the spin probe can be oxidized or reduced to an EPR-silent form and the reaction kinetics can easily be measured in situ as an indicator or the accessibility of the spin probe to a specific phase in dispersed systems. 

