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High resolution X-ray micro-CT imaging of fibrin
scaffold using large area photon counting detector
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Cross-linked fibrin based biomaterial allows one to design scaffolds with controlled stiffness, strength, and
permeability for broad use in tissue engineering applications. To be able to assess their microstructural prop-
erties reliably, it is necessary to study the material’s internal structure on a volumetric basis and in high detail
[1]. In this work, we demonstrate X-ray micro-CT imaging of the synthesized artificial tissue material.
We performed the micro-CTmeasurement of a fibrin bone scaffold using the in-house designedmodular X-ray
scanner TORATOM with the dual-source/dual-energy capability, consisting of two perpendicularly mounted
imaging chains, each with one X-ray source/detector pair. In the presented study, we used two different types
of X-ray imaging detectors to highlight influence of instrumentation on acquired results. The results from the
large-area flat panel detector Perkin Elmer XRD1622 (pixel resolution 2048×2048 px, active area 410×410 mm,
Gadox scintillator) were compared against data from large area device (LAD) composed of a matrix of 10 ×
10 tiles of silicon pixel detectors Timepix (each of 256 × 256 pixels with pitch of 55 um) having fully sensitive
area of 14.3 × 14.3 cm2 without any gaps between the tiles. Superior quality of the LAD for imaging of the
low attenuation objects was demonstrated in [2].
The radiograms acquired during imaging of the specimen using either detector were used to develop detailed
geometrical models of its microstructure. The morphological conformity between the investigated material
and the reconstructed topographical data is presented for each considered detector type. We show that or-
ganic base material used for production of the relatively small investigated specimens yielding generally low
achievable signal-to-noise ratio (SNR) in the radiograms. However, performance of the LAD was superior due
to its sensitivity for low energy photons. Nevertheless, to obtain the highest achievable resolution using the
LAD detector, it was necessary to introduce correction procedure to compensate drift of the tube focal spot
due to relatively long total measurement time necessary to acquire whole CT data set together with relatively
high geometrical magnification 34 x. Resultant reconstruction has 1 um voxel size (slight oversampling during
tomographic reconstruction). Other corrections were necessary due to LAD imperfections: Edgeless Timepix
detector used for LAD assembling has larger border pixels with different response than others; LAD detector
is not fully flat. Besides of spot shift compensation and other post-processing corrections, most important
improvement was reached thanks to slight tilting of the detector.
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