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Laser micromachining with ultrashort-pulsed lasers: The concept
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Laser micromachining with ultrashort-pulsed lasers

Advantages:
== High quality

m=) Minimal HAZ

==) Non-contact process

==) | ow material removal rate (even using high power)
==) Robustness

m=) Scalability at industrial scale

mm) Cost
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Micro-scale: the role on surface modification
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Laser micromachining with ultrashort-pulsed lasers: Applications in the health sector

Regeneration and cell activity: Customization
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Laser micromachining with ultrashort-pulsed lasers: Applications in the health sector

Stents: Surface Functionality and cutting
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Laser cutting: 50 — 500 microns
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® Challenges to face: Materials (biodegradable, porosity, mechanical
properties) and high throughput micromanufacturing technologies
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Laser micromachining with ultrashort-pulsed lasers: Applications in the health sector
Antibacterial Surfaces

Reduction of S. Aureus adhesion >
90%

Reduction of S. Epidermidis
adhesion: 70<R<80%.

Durable surface solution
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Laser micromachining with ultrashort-pulsed lasers: Applications in the health sector

Conclusions

I:} Laser micromachining (LM) with ultrashort pulses can be applied to directly manufacture
complex microstructures on a biomaterial surface that control cell behaviour in terms of cell
guiding and shaping, adipocyte morphology and long term adhesion of MSCs. Importance in
regenerative medicine.

E:} LM offers a viable alternative to enhance tribological behaviour of implants

I$Antibacteria| surface solution can be obtained via LM, covering large areas and being a long
term solution
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