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EPR spectroscopy is a powerful analytical method for obtaining molecular information from EPR spectra. In biomedical applications, such as cancer studies, oxygenation, extracellular acidification, and reduction/oxidation (redox) status in the tumor microenvironment are essential parameters for understanding tumor pathophysiology. Those spatial distributions in solid tumors can be mapped using EPR [1-3]. Several technical challenges in low-field EPR imaging need to be addressed to achieve high-precision mapping of these parameters.
In this presentation, recent progress in EPR imaging will be reported. The first method is for mapping the partial pressure of oxygen (pO2) using nitroxyl radical agents. Nitroxyl radicals have been used for continuous-wave EPR-based pO2 mapping; however, the concentration of the imaging agent affects the linewidth of the EPR absorption spectrum, leading to errors in the pO2 estimation [4]. Using 14N- and 15N-labelled nitroxyl radicals [5], the influence of the agent concentration can be reduced by solving the numerical model of the linewidths for two nitroxyl radical agents. The second technique is an image reconstruction method that uses randomly sampled spectral projections [6]. CW-EPR imaging is generally based on the acquisition of spectral projections under magnetic field gradients. To accelerate the image acquisition, the number of spectral projections being acquired can be reduced. However, it leads to a degradation of the image quality. To address this technical problem, a method of randomly selecting the direction of the magnetic field gradient helps improve image quality. Examples of image reconstruction using this approach are presented, including a solution sample and a mouse tumor model. 
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