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Electrochemical Investigation
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Mechanical testing

(f.e. tensile, compression, hardness, etc.) and

microstructural development (f.e. heat Development of 3 Polarization curves of biomaterials
treatment experiments) . under different conditions
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* Force transmission between implant and - _ ~
bone/ surrounding structure ‘based Exposure Testing
multi component (e.g. crevice corrosion)
* Bone-like implant stiffness is desired (stress system that combines Ti-6Al-4V

shielding) all three “disciplines”,
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Attachment Adhesion
. Refractory alloying systems are of interest because they often contain one or
more potentially biocompatible elements. Procedure:
Nb Th < in thi ' c * Cultivation for 24h > Optical density (OD)
N, e tasks In this regard are 1.e.: measurement
y Ti-6Al-4V , , _
¢ . * Cell adhesion and proliferation assessments » Colony forming units (CFU) on agar for 24h
3D confocal surface images o . o . > CEU countin
of the materials * Validation of the inflammatory potential with respect to new alloying 5
Co-28Cr-6Mo compositions and/ or emerging particles (in vivo) * DAPI > Counting bacteria on surface
Surface analysis  Verification of bacteria — surface interactions e = e ferEl] Arre e e e
* Metallographic preparation of the samples ( : ) : ...
. grdp . p P P Assessment of osteoblast attachment and absorption (SaOs-2) E.Coli S.Capitis
(grinding, polishing) 500 6000
* Confocal microscopy * Mineralization (10 days) > Alizarin Red Assay > Absorption measurement % o 2 2000
a 300- s 7]
* Microhardness analysis (Vickers) e Analysis of spreading (ratio between nucleus & cell plasma) c |~ 5 T T
o 3 2000-
40 6 i £ 1004 r £
E - 8 <
Ti-6AI-4V C0-28Cr-6Mo Ta-Nb-Ti S8 0 , | i_
sl Yy ' 3 C3 TAV Ti Ta Nb TiNbTa TAV Ti Ta NbTiNbTa
E ® = @ 6 £
R S le . Surface s i z
i -- " roughness S, e =]
i | Vs & £
| \}\ microhardness | | & R o,
L “ } Of the (:g‘,boc(‘sov. «,bx\
oL . 0 materials - Comparable results to state-of-the-art implant materials
«,b’oﬁ « * ° (\,b‘xb‘ r&o‘ﬁ&\o (f.e. Ti'6AI'4V)
k o ) . 4 \ )

* First results of microstructure investigations before/ after heat treatment experiments, as well as mechanical testing indicate pronounced microstructural
changes which lead to modified mechanical properties and thus possibilities to adjust the mechanical properties of alloy Ta-Nb-Ti in desired directions

* Results from corrosion experiments with regard to different mechanisms, as well as in different environments (solutions) will follow in the near future
www.ht-materials.ovgu.de

e Biocompatibility experiments by means of osteoblast (SaOs-2) attachment and spreading, as well as mineralization analysis on the alloys examined indicated Ei"' E
no negative effects on the cells, respectively comparable results with state-of-the-art biomaterials .

* Investigations of the interactions between bacteria (E.Coli, S.Capitis) revealed a strong tendency towards antibacterial behavior of alloy Ta-Nb-Ti with regard El-!- e
to attachment and proliferation of bacteria on the surface, compared to other biomaterials ExperimentaT(.)rthopedics




