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Abstract. Since the discovery of X-rays in 1895, X-ray imaging has become an indispensable technique 
in research as well as in diagnostic and industrial imaging. Over the last few decades, phase-contrast 
X-ray imaging has been developed at brilliant synchrotron radiation sources using the refraction of X-
rays to generate phase contrast. This kind of imaging has been demonstrated to provide superior soft-
tissue contrast in comparison to conventional attenuation-based X-ray imaging, and several methods 
have been translated to work at standard laboratory X-ray sources. However, quantitative imaging of 
soft tissues at micro-/nano-meter resolution still remains challenging - both at brilliant synchrotron 
radiation sources and laboratory setups. We focus our research on methodological developments for 
quantitative phase-contrast imaging at highly brilliant and polychromatic X-ray sources, addressing the 
specific challenges of these techniques including artefacts. The current possibilities of quantitative X-
ray imaging will be elucidated by recent results of soft tissue analysis, which includes blood vessels and 
kidney anatomy on the micrometer scale. 
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