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Main steps
undertaken to develop

a custom medical
Implant.
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The first maxillofacial implant approved by the World Records Academy (February 2012).

Dr. Jules Poukens and his team (KU Leuven, Belgium) designed, manufactured by SLM and inserted
a total mandible implant (107 grams). The implant was used to treat an 83-year-old patient.
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The most extensive maxillofacial implant produced by AM metal developed by CEIT Slovakia
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The first orthopedic prosthesis with lattice structures SLM-manufactured (2012).

The team led by Dr. Murr (University of Texas-El Paso, USA) managed to manufacture the first porous
implantable medical prostheses.

Total knee prosthesis with femoral component having a "lattice" structure made of CoCr.
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Medical application realized by Rapid Prototyping - Principle ,;; 3 1r
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Model virtual — zona afectata Model virtual — zona afectata

Generare
implant/proteza 3D

Generare
implant 3D

Fabricare
implant fizic
(FRP)

Fabricare matrita
din silicon
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Medical application developed by TUCN — examples » > . 1
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Medical application developed by TUCN — examples
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Distribution of von Mises stresses in a proximal femur after it was applied a force of 400 N . . ; ! 1I—

at different angles (20° or 0°) :g\ = JE.‘.#:‘.::#%
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Variation of the Young modulus (E) at different laser powers. o UNIVERSITY

Spatial porosity made of Ti6AI7Nb alloy >3 ?), ”

[GPa)
100
90
80
70
60
50
40
30
20
10 -

® TiGAI7ND spatiala—NDT

50W 70w 100W 160W 180W 200W



SLM fabrication of porous Ti6AlI7Nb specimens
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Lattice unit

SLM-manufactured
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Influence of lattice topology on Young modulus (E)
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Physncal-mec.ha'mcal sce | per | pus Trabecular | Cortical

characteristic bone bone

Young‘ Theo. (Eq. D[ 78 335 55 0825 1029
modulus [GPa] — Eyp, 82 | 286 | 6.1
.(Eq.2 3 | 254 9

Compressive ~ 1heo.(Eq.2) | 60 548 | 41 - s
strength [MPa] — Exp, 594 12790 | 388

Theo. (CAD) 60

Porosity %] 70-95 5-30

Exp. 634 517 53l
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Zygomatic implant SLM-manufactured made of Ti6AlI7Nb » - . “Ii
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12 g - partial solid outer boundary
- macro-porous internal structure (lattice structure,
type body-centred cubic - BCC)

71 g: fully solid
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Future perspective: Implant customization from structural and mechanical point of view >
according to patient’s age and health status. - > TECHNICAL
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Thank you!
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