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Phase-contrast X-ray imaging uses the refraction of X-rays to generate the contrast. It has been demonstrated
to provide superior soft-tissue contrast in comparison to conventional attenuation-based X-ray imaging. How-
ever, quantitative imaging of biomedical soft tissue at high spatial resolution and high image quality still re-
mains challenging. Some existing methods require assumptions on the composition of the specimen (e.g.,
single material and low attenuation) to retrieve the phase information and show less sensitivity in resolving
small changes in electron density within the sample. Specimens violating these assumptions become impos-
sible to image. Within a long-term proposal at the imaging beamline P05 at PETRA III (DESY, Hamburg), we
successfully designed and built an imaging setup based on 2D Talbot array illuminators (TAI) (Gustschin et
al., 2021) and a speckle-tracking technique (Unified Modulated Pattern Analysis, UMPA) (Zdora et al., 2017),
which overcomes these challenges. Our method accurately extracts the electron density distribution with
higher sensitivity than comparable techniques and is compatible with a wide energy range. Here, we will
review the potential of this new quantitative imaging method by highlighting the recent

results on biomedical applications.

+ Gustschin, A, Riedel, M., Riedel, M., Taphorn, K., Petrich, C., Gottwald, W., Noichl, W., Busse, M.,Francis,
S. E., Beckmann, F., Hammel, J. U., Moosmann, J., Thibault, P., & Herzen, J. (2021).High-resolution and
sensitivity bi-directional x-ray phase contrast imaging using 2D Talbot array illuminators. Optica, Vol.
8, Issue 12, Pp. 1588-1595, 8(12), 1588—-1595. https://doi.org/lO.1364/OPTICA.441004

« Zdora, M. C,, Thibault, P., Zhou, T., Koch, F. J., Romell, J., Sala, S., Last, A., Rau, C., & Zanette, L. (2017).
X-ray Phase-Contrast Imaging and Metrology through Unified Modulated Pattern Analysis. Physical
Review Letters, 118(20), 203903. https://doi.org/10.1103/PhysRevLett.118.203903

Would you like to participate in the Poster Prize competition?

No

Primary author: Prof. HERZEN, Julia (Biomedical Imaging Physics, School of Natural Sciences, Department
of Physics & Munich Institute of Biomedical Engineering, Technical University of Munich)

Presenter: Prof. HERZEN, Julia (Biomedical Imaging Physics, School of Natural Sciences, Department of Physics
& Munich Institute of Biomedical Engineering, Technical University of Munich)

Session Classification: ALBA A - 08/09/22 II



