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Modeling cancer and immune cell dynamics across scales
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Interdisciplinary research on cellular dynamics
Bridging the gap between medicine, life science and engineering;:

i Collaborative Research Centre 854: Molecular organization of cellular

communication within the immune system HEALTH CAMPUS
Immunology, Infectiology and Inflammation
) : . ; EEYY T
i Health Campus Immunology, Infectiology and Inflammation (GC-I3) T

Inflammation | Diseases

i Research Center Dynamic Systems: Systems Engineering (CDS)
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Multiscale experimental and computional analysis of
dynamic processes in biosystems

In-vivo molecular
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Hypes Hurdles Hopes Hurdles

Resolution High spatial Low spatial
resolution resolution

(mm-sub mm) (3-5 mm)

Clinical Structural Molecular

information information information

Technology Clinical standard

readiness

Contrast agents not needed Radio-

pharmaceuticals

References numerous
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Initiative Nano2Clinics: from bench to bedside

Development of an in vivo molecular imaging system for temporal and spatial
dynamics of spectrally matched metallic nanoparticles

X-ray . . .
KB fluorescence Metallic nanoparticles are ideal elements for X-ray

fluorescence imaging (especially AuNPs):
Incident
X-ray

i High photoelectric interaction probability
> = Photoelectron i Relatively energetic K-shell photons (e.g., KU, and

KU, at 68.8 and 67.0 keV)

i Biologically non-reactive and chemically inert

M-shell
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Hypes Hurdles Hopes Hurdles

Properties CT | 4 D K@ Synchotron
XF-CT

Resolution High spatial Low spatial High spatial resolution
resolution resolution (mm-sub mm)
(mm-sub mm) (3-5 mm)
Clinical Structural Molecular Molecular
information information information information
Technology Clinical standard Availability of
readiness synchrotron very
limited
Contrast agents not needed Radio- Metallic nanoparticles
pharmaceuticals
References numerous Griiner et al.

(2018)
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Feasibility study with synchotron source at DESY (Hamburg)

“Localising functionalised gold-nanoparticles in murine spinal cords by X-ray fluorescence tmaging

and background-reduction through spatial filtering for human-sized objects”

Experimental system:

— Murine spinal cord injury

Mathematical modeling and exp. verification:

— XF signal not detectable due to multiple Compton scattering
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