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“Bone material properties in healthy and pathological conditions”
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Bone is a complex hierarchical structure, on the
lowest level consisting of an organic collagen matrix
that is reinforced by mineral particles
(hydroxylapatite). | will discuss several methods that
allow to analyze bone structure in a spatially
resolved manner. | will show how these methods
can be used to assess bone structural changes with
age as well as differences between normal and
pathological bone due to (rare) diseases. Micro-CT
methods allow to investigate how trabecular

architecture and cortical porosity change with age. Figure: The OLCN of a human osteon, imaged

.. with confocal microscopy of a rhodamine
In aged individuals trabecular bone volume, stained sample. Colors indicate network orientation.

Canaliculi oriented towards the
canal are depicted in blue, canaliculi oriented

while cortical porosity is increasing. | will explain tangentially are shown in red.

trabecular thickness and number are decreasing,

how local mineralization with a a spatial resolution of ~1 micrometer can be assessed using
gquantitative backscattered electron imaging [1]. In combination with tetracycline labeling it will be
shown that it is not only possible to measure the current mineralization, but also to estimate the
mineralization kinetics. Mineralization kinetics are accelerated in patients suffering from osteogenesis
imperfecta compared to healthy individuals [2]. Furthermore, it will be shown how the images
obtained for mineralization assessment can also be used to characterize osteocyte characteristics.
These measurements show that osteocyte density is decreasing with age and is higher in the cortex
compared to the spongiosa [3]. Changes in the osteocyte lacuno-canalicular network (OLCN) can be
obtained in full 3D by measuring the fluorescent signal in rhodamine stained samples using laser
scanning confocal microscopy, highlighting changes between wildtype and knock-out mice in an
animal model for osteogenesis imperfecta [4]. Local mechanical properties of bone tissue can be
obtained using scanning acoustic microscopy [5]. The methods presented can also be used to
assess the influence of (novel) medications on bone material properties. One example that will be



discussed, is the influence of Burosumab, a fully human monoclonal FGF23 antibody approved for
treatment of x-linked hypophospatemia in adults [6].

Zoom - Link:

https://zoom.us/j/96375934537 ?pwd=RTIKTWhSdzRHU211YTY1bGFxTUtpZz09
Meeting-ID: 963 7593 4537

Kenncode: =r=4YQ
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