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The importance of geometry 
of implants surfaces
Recent studies showed the importance of surface geometry in 
promoting bone formation also in extraskeletal sites. 

interactions with host tissue during healing phase, in order to obtain 
the best tissue response in a shorter time.
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New bone formation starts in the concavity
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The concavity concept 
in bone formation
The surface geometry constituted by a sequence of concavities that 
go continuing in an underlying porous network seems to be able 
to directly stimulate the cells to give complete expression of the 
osteogenic phenotype.

that is, molecular signals that govern cellular activity, tend to 
preferentially concentrate into concavities. 

This is the natural process taking place during the bone remodelling 
phase, a genetically regulated and coded phenomenon, which 

millions of years. During bone remodelling, osteoclasts resorb bone, 
thus creating cavities that are immediately populated by vessels 
and osteoblasts able to form new bone. Cavities represent indeed a 
real “universal motive” of bone tissue.
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lasermade

l i n e a l i n e
lasermade
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Surface

The porous appearance of TiXos surface with interconnection tunnels 
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Tridimensional network 
of interconnected pores

The DLMF (Direct Laser Metal Forming) technique, a new Rapid 
Prototyping (RP) application, allows the manufacture of implants 

Using DLMF, it is now possible to fabricate dental implants 
with different shape and texture, by the laser fusion of titanium 
microparticles.
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The modulus of elasticity of the porous surface is closer to that of bone

Young’s modulus of elasticity of compact core and porous region of the TiXos 
specimens compared to ASTM values and values of cortical bone.

1 implant internal core - 2 implant porous external surface (<200 micron)

p = 0.009
p = 0.017

p = 0.050

p = 0.010
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The strength of Tixos microfused titanium is higher than 
traditional Titanium grade 4 and grade 5.
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Mechanical features

DLMF allows the manufacturing of implants with graded isoelasticity 
values, which are  similar to those of the surrounding bone, from the 
inner core to the outer surface. This new functionally graded material 
has the potential to transfer the loading stress more naturally.

Surface
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Surface



11LEADER

Biological features
In vitro research

The biological response to the DLMF implant surface has been 

formation and the behaviour of human osteoblast and mesenchymal 

TiXos and osteoblasts: high cell adhesion and activity



12 LEADER

Biological features
In vitro research

In vitro studies have investigated the behaviour of dental pulp stem 
cells and keratinocytes.

Surface

Dental Pulpal stem cell differentiates into a functional osteoblast 
inside a cavity
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Surface
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Histological studies on human
Implant long axis section of bone-implant interface allows to 
notice the growth of newly-formed bone inside the interconnected 
concavities of the porous surface (Fig. 1).

At bone-implant interface the bone growth inside the cavities is 
evident (Fig. 2).

Optical microscopy image/SEM
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Surface

Optical microscopy image
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TiXos implant retrieved after 8 weeks.
Newly-formed bone trabeculae had formed in an apico-coronal 
direction (see arrow).
The newly formed bone is placed directly upon the implant surface 
towards the original surrounding bone.

The implant is surrounded by lamellar compact bone in close contact 
with the implant surface.

Histological studies on human
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Surface
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Histological studies on human

1) shows thick connectival bundles directly inserted to the implant 

the spaces and concavities.

perpendicularly to the implant surface.

Titanium in white colour
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Surface

A

Optical microscopy image



21LEADER

Tixos implant retrieved after 8 weeks.
In the most coronal portion of the abutment, the connective tissue 
appears to be attached to the implant surface (see arrow).

while they run parallel along the machined surfaces (A).

Histological studies on human
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Surface

The repetitive sequence of concavities
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10 years ago, Leader developed 
a geometric surface

geometry with repeated concavities, obtained by an advanced 
surface treatment that does not use sandblasting nor aggressive 
acids.

of residual pollutants from blasting and harmful chemical reactions 
of aggressive acids with titanium.
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Surface

Post-extraction implants 
without load

Post-extraction implants 
under immediate load

A
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Histological studies on animals
Non human primates studies showed how the surface geometry of 
the implant is a key factor for a rapid osseointegration.

Comparative study with post-extraction implants in the posterior 
area of lower jaw in non human primates, without load (A) and 

sides, with similar formation of compact lamellar bone.
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Surface

Immediately loaded implants show complete osseointegration

Nano implants under 
immediate load in human
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Studies on humans showed how B.O.A.T. surface stimulates bone 
growth, reducing healing time.

Histological studies on human
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Biomechanical and biological features of Leader surfaces
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