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OsteoGyroid.
A bioinspired
hip implant

Can a patient-specific hip
prosthesis be designed
and printed with a femur-
like gyroid porosity
gradient to improve
mechanical performance
and osteointegration?

Concept

OsteoGyroid is a patient-specific short-stem
hip prosthesis topologically optimized for
biomechanical performance and additive
manufacturing. A bioinspired sheet-gyroid
lattice creates a femur-like porosity gradient;
denser outer regions mimic cortical bone,
while thinner inner regions echo trabecular
architecture. This lightweight implant
redistributes stress, reduces stiffness
mismatch and offers an interconnected porous
network to support future bone ingrowth.

Why AM Matters

Additive manufacturing turns biomechanical
design into a patient-specific implant.

It enables a functionally graded gyroid

stem with controlled porosity, lightweight
architecture and internal channels, allowing
the geometry to be adapted to each patient’s
anatomy and performance needs.
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Research by
William
Solérzano-Requejo

Assistant professor

Universidad Politécnica de Madrid, Mechanical
Engineering Department. Madrid, Spain
william.srequejo@upm.es

In collaboration with

Adrian Martinez Cendrero, Alejandro De Blas De Miguel
(Universidad Politécnica de Madrid), Altan Alpay Altun,
Serkan Nohut, Martin Schwentenwein (Lithoz GmbH),Car-
los Ojeda (Universidad de Piura), Javier Garcia Molleja
(IMDEA Material Institute), Jon Molina-Aldareguia, Andrés
Diaz Lantada (Universidad Politécnica de Madrid and
IMDEA Materials Institute)
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