Nanostructured surfaces
Structure and strength of plasma hydroxyapatite 3D coatings
with a new type of porous structure
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The plasma spraying process used for the preparation of nanostructured
hydroxyapatite coatings was optimized based on the utilization factor of the
sprayed material. We have developed new composite coatings composed of
three-dimensional capillary porous titanium coatings and several layers of
bioactive materials [1-4]. The plasma coatings contained 75.5% hydroxyapatite.
Hydrothermal treatment was carried out in several modes to increase the content of
hydroxyapatite (98.2%) and its simplicity. After hydrothermal treatment at 650°C,
the coherent domain size in the deposited coating increased from 95 to 122 nm. A
procedure for determining the shear strength of porous coatings used for
intraosseous implants was developed; the measurements were performed using
coatings that were pressed in plastics. The shear strength of the coatings deposited
on titanium substrates was found to be 22.7 MPa.

The study was supported by the Russian Scientific Foundation, project no.
15-19-00078.

1. V. Kalita, D.I. Komlev,V.S. Komlev, A.A. Radyuk The shear strength of
three-dimensional capillary-porous titanium coatings for intraosseous
implants. Materials Science and Engineering: C. v. 60, 1 March 2016,
Pages 255-259.

2. Kalita, V. I., Bocharova, M. A., Trushnikova, A. S., Shaternikov, B. N. (2005).
Surface Structure of Titanium Materials Intended for Intraosseous
Implants. Russian Metallurgy Metally C/C of lzvestiia-Akademiia Nauk
SSSR Mettally, 3, 282-288.

3. Kalita, V.I., Gnedovets, A.G. Plasma Spraying of Capillary Porous Coating:
Experiments, Modeling, and Biomedical Applications. Plasma Processes
and Polymers, 2005, v. 2-6, 485-492, DOI:10.1002/ppap.200500023.

4. Kalita, V., et al. at al, "Plasma deposited composite bioactive porous coatings
for intrabone implants.”" Proceedings of 17th International Conference on
Plasma Chemistry, paper. No. 535. 2005.



mailto:imet-lab25@yandex.ru
http://www.sciencedirect.com/science/article/pii/S0928493115305646
http://www.sciencedirect.com/science/article/pii/S0928493115305646
http://www.sciencedirect.com/science/article/pii/S0928493115305646
http://www.sciencedirect.com/science/article/pii/S0928493115305646
http://elibrary.ru/item.asp?id=13500026
http://elibrary.ru/item.asp?id=13500026
http://elibrary.ru/item.asp?id=13500026
http://elibrary.ru/item.asp?id=13500026
http://onlinelibrary.wiley.com/doi/10.1002/ppap.200500023/full
http://onlinelibrary.wiley.com/doi/10.1002/ppap.200500023/full
http://elibrary.ru/contents.asp?issueid=572200
http://elibrary.ru/contents.asp?issueid=572200
http://elibrary.ru/contents.asp?issueid=572200&selid=13490651
http://www.researchgate.net/profile/Alexey_Gnedovets/publication/267021673_Plasma_deposited_composite_bioactive_porous_coatings_for_intrabone_implants/links/5440ea520cf2ebb03690458e.pdf
http://www.researchgate.net/profile/Alexey_Gnedovets/publication/267021673_Plasma_deposited_composite_bioactive_porous_coatings_for_intrabone_implants/links/5440ea520cf2ebb03690458e.pdf
http://www.researchgate.net/profile/Alexey_Gnedovets/publication/267021673_Plasma_deposited_composite_bioactive_porous_coatings_for_intrabone_implants/links/5440ea520cf2ebb03690458e.pdf

