
Long-term specialist expertise in 
manufacturing implantable devices

Additive Manufacturing

Using two of the most intriguing Additive 
Manufacturing (AM) processes available 
on the market: Electron Beam Melting 
(EBM) and Direct Metal Laser Sintering 
(DMLS).
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Maximum design freedom.
Complex geometry and intricately shaped devices 
become an invaluable alternative for designers and 
end users. The design is extended to surface porous 
network details. The elastic modulus of devices 
can be tailor-made by engineering specific porous 
structures.

One-step manufacturing.
Porous structures are built up together with devices’ 
solid parts. Parts delivered may be ready-to-use for 
implantation or require additional finishing steps 
such as post-machining, lapping etc, according to 
final requirements.

Development 
acceleration.
In R&D phases, AM technology allows for testing 
of real pieces as well as serial production cost 
evaluation. Design changes can be made simply by 
re-engineering CAD files.

Maximum 
manufacturing 
flexibility.
Once the design has been agreed on, the 
manufacturing  of implantable parts can begin. 
From custom-made to small size batches or even 
serial mass production: a miscellaneous range of 
items can be ready in just a few working days by 
using AM technology.

Real production.
AM technology is currently used for manufacturing 
both standard and custom-made medical devices to 
be clinically implanted.



Implantable-grade Titanium and Titanium alloy (Ti6Al4V). Chemical and Mechanical properties comply 
with ISO and ASTM Standards.
Mechanical Properties of the Bulk Materials are comparable to those resulting from standard 
manufacturing process i.e. forging and casting.

From geometrically complex components to lattice structures, with the specific porosity you have in 
mind. Alternatively you can choose one of our ready-to-use porous structures (FDA or CE cleared)

Bulk material properties.

Component and Porous structure design

Ti6Al4V 
EBM

Ti6Al4V 
Laser

ASTM 
F136

E (MPa) 118 ± 5 111 ± 1 N.Ap. (104 ± 2*)

UTS (MPa) 914 ± 10 1073 ± 4 > 860

ΔL (%) 13,1 ± 0,4 12,0 ± 0,2 > 10

Alternate Bending Fatigue limit @2*10^6 cycles 
(MPa)

441 ± 42 440 ± 53 N.Ap. (445 ± 7*)

1 Reference: specimens from bar wrought and annealed



Biological porous structures 
characterization.
For properly designed and manufactured porous structures, in vivo tests have shown: 			 

•	 bone ingrowth into AM lattice structures

•	 healthy bone near the implants

•	 improved implant fixation strength

Implantation study performed in sheep 
pelvis with Ti alloy Laser sintered samples
Fixation strength significantly increased 8 weeks after implantation

SEM PICTURE OF A LASER SINTERED 
TITANIUM POROUS STRUCTURE TESTED
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IMPLANTATION STUDY PERFORMED IN SHEEP 
PELVIS WITH TI ALLOY LASER SINTERED 
SAMPLES

IMPLANTATION STUDY PERFORMED IN 
SHEEP CONDYLES WITH TI ALLOY EBM 
SINTERED SAMPLES

Fluorochrome picture after 6 weeks of 
implantation: white ring surgery cut; black 
titanium porous specimen; green new bone 
formed into specimen porous structure.

Histological evaluation after 8 weeks of 
implantation showed the ingrowth of the new 
bone into the laser sintered titanium porous 
structure.



Additive Manufacturing 
complementary services.

Post treatment processes may be further applied to manufactured 3D metal networks 
with the aim of modifying the native surface of struts. In porous structures, additional 
treatments can be used to change the metal surface morphology inside pores.

Cleaning

NATIVE ADDITIVE 
MANUFACTURED 
SURFACE

ADDITIVE 
MANUFACTURED 
SURFACE AFTER 
SANDBLASTING

ADDITIVE 
MANUFACTURED 
SURFACE AFTER ETCHING

Post-processing

Vacuum Thermal Treatment Machining Polishing 
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