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Robot-assisted laser osteotomy allows the
separation of bone according to the pre-
planned cutting trajectories which is beneficial
to corrective or reconstructive bone surgery.
This technology has several advantages
compared to the conventional method of using
a saw. For example, we can precisely cut the
bone in pre-defined shapes. This allows us to
create interlocking structures to improve the
stability between bone and implant interfaces.
We are able to connect the cut or
“osteotomized” bone accurately with their
counterpart in a manner similar to joining
together pieces of a puzzle [1]. Additionally, if
large bone segments require re-construction,
we can divide the large implant into smaller
segments which will be joined minimally
invasively inside the body, allowing smaller
incisions, reduced scarring and a faster
recovery of the patient.

Figure 1 Example of a Zygoma-modular Implant
© MIRACLE Smart Implants HFZ/ Swiss MAM

We believe this innovative concept allows us to create the next generation of “Smart” implants. The aim of
this Master Thesis project is to conceptionalize and 3D print various combinations of interlocking structures
that are suitable for minimally invasive implantation. A requirement is that they are biomechanically stable
under simple and complex load-bearing situations in e.g. maxillomandibular defects. The stability of these
implants under biomechanical load should be investigated using Finite Element Analysis and bench testing.
If you are interested, please contact us. We are happy to provide more details.

Nature of the Thesis
Experimental: 70%
Programming: 0%
Documentation: 30%

Specific Requirements

- Basic, fundamental knowledge of biomaterials and implants

- Good English skills

- Strong interest in the use of 3D printing for medical applications

- Basic knowledge of 3D printing is advantageous

- Basic knowledge of Finite Element Analysis and biomechanical testing is advantageou
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Collaborators

- MIRACLE Smart Implants Research Group, Department of Biomedical Engineering, University of Basel
- Swiss Medical Additive Manufacturing Research Group, Department of Biomedical Engineering,
University of Basel

- 3D Print Lab and University Hospital Basel

Contact
Michaela Maintz, MSc, michaela.maintz@unibas.ch
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