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Report:

We investigated the mineral nanoparticle properties of cortical bone from C57BL/6J mice (26
weeks) where an in-vivo loading was performed on the left tibia — the right ones serve as control
limbs. Using small angle X-ray scattering (SAXS) with micrometer resolution we characterized
the bone material at ID 13 with the aim to determine the mineral particle size and orientation as
a function of the position in relation to the OLCN which was imaged before using confocal
microscopy. Imaged with in-vivo microCT, we detected areas of bone formation and resorption.

Generally, the structure of bone is adapted at every hierarchical level to its mechanical needs,
1.e. the extra cellular matrix (ECM) is subjected to a lifelong interplay between bone resorption
by osteoclasts and bone formation by osteoblasts (Weinkamer and Fratzl, 2011). Osteocytes are
embedded in the bone matrix and orchestrate the remodeling process via fluid flow in the lacuno-
canalicular network (LCN) and likely contribute directly to mineral homeostasis (Kerschnitzki,
2013).

Quantitative backscattered electron imaging shows the mineral content of the sample surfaces.
Combining our methods we confirm that the new formation occurs without a phase of woven
bone (Checa et al., 2015). Moreover, first analyses show evidences of correlations between
osteocyte network architecture and mineral particle characteristics (see Figure 1), which
supports our hypothesis that osteocytes directly influence the mineralization process.



The experiments performed in October 2018 were very succesful and we could measure all
samples as planned. We are currently writing up a manuscript which presumably will be
submitted to a peer reviewed journal in 2020.

Figure 1: Scanning small angle X-ray scattering results. A) Backscattered electron image showing
mineralization level in grey scale. The osteocyte lacunae and soft tissue are displayed with red lines. B) Mean
particle thickness (T parameter) color-coded.
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