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BACKGROUND

There is a great demand for the development of novel therapeutic strategies in terms of bone healing, especially when osteoporosis is considered.
The bioactivity and functionality of implants can be improved by their functionalization with various coatings. Recently Atomic Layer Deposition
(ALD) technology is considered as a powerful method that can be used for deposition of thin, homogenous oxide films on biomedical devices
created using various substrates. We test the oxides of transition metals for their biocompatibility with osteo-cells. We have investigated zirkonium
dioxide, hafnium dioxide and titanium dioxide so far. We studied the development of bone marrow stromal cells in contact with the ALD layers and
observed different behaviour of such cells in relation to different oxides. The main proposal is that all the materials could support the osteogenesis.

ATOMIC LAYER DEPOSITION TECHNOLOGY

ALD technology consists in a sequential distribution of chemical compounds in a gas phase intoThe the reaction chamber. Each precursor pulse is
separated with a purge phase of the chamber, whereby the precursors don't react with each other in the gas phase. The reaction occurs only on the
substrate. One precursor pulse corresponds to the deposition of one atomic monolayer on the substrate. Therefore, the ALD is characterised by
precise thickness control. ALD technology enables the deposition of homogeneous transition metal oxide thin films on the complex substrates.
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EXPERIMENT

We test the oxides of transition metals for their biocompatibility with
osteo-cells. We have investigated zirkonium dioxide, hafnium dioxide
and titanium dioxide obtained by ALD technology. We studied the
development of bone marrow stromal cells in contact with the ALD
layers and observed different behaviour of such cells in relation to
different oxides.
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ALD coatings:

➢Regulate interactions between bone cells

➢Enhance expression and production 
prooosteogenic markers (mRNA, miRNA, proteins)

➢Promote bone homeostasis
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