In contact with the gingiva -a texture allowing the development of gingival fibroblasts and limiting the adhesion of bacteria.

In contact with the bone tissue -should promote the differentiation and mineralization of bone cells to optimize osseointegration.

Here, we will concentrate on osseointegration 

•«

  Role of textured surfacesG. S. Watson et al. « A gecko skin micro/nanostructure … » Acta Biomaterialia 21 (2015), 109-122 Analogy Gecko skin » S. Lavenus et al., Impact of nanotechnology on dental implants. Yu. Karlagina et al. ITMO Univ.

  to guide cell to get a « star-like » extended shape to favor osseointegration. Advantages of Femtosecond Lasers • Can easily produce surface structures • Can vary the size and the shape of the structures by reducing the thermal effect • Favors a better control and a better quality • Can minimize contamination and debries • Can alternate hydrophobic and hydrophilic properties • etc… X. Sedao et al. Optics and Lasers in Engineering 116, May 2019, Pages 68hMSCs exhibits preferential focal adhesion location on polished areas (white arrows), nucleus inside a pit, and cytoskeleton star-like shaped. DNA is shown in blue, vinculin in green, actin in red. (B) Ratio of adhesion plaques on polished regions compared to adhesion plaques on laser-nanostructured ones was obtained either by counting the number of adhesion plaques per cell (left panel) or by measuring the areas of the adhesion plaques per cell (right panel). Data shows a significant differences between LP_LIPSS and LP_spikes concerning the number and the area of adhesion plaques per cell. Red lines denote mean values. wetting for a textured surface are often based on Cassi-Baxter and Wenzel models that are over 50 years old and are oversimplified. . 𝛻 𝒖 = 𝛻. -𝑃𝑰 + 𝑲 + 𝑭 + 𝜌𝒈 𝜌𝛻. 𝒖 = 0 𝑲 = 𝜇(𝛻𝒖 + 𝛻𝒖 𝑇 𝐹 𝑠𝑡 = 𝜎𝛿𝜅𝑛 𝑖𝑛𝑡 + 𝛿𝛻 𝑠 𝜎 𝜕𝜙 𝜕𝑡 + 𝒖. 𝛻𝜙 = 𝛾𝛻(𝜖 𝑙𝑠 𝛻𝜙 -𝜙 1 representing the relative effect of viscous drag forces versus surface tension forces acting across interface 𝑈 𝑐𝑙 is contact-line velocity S.F Kisler, Hydrodynamics of wetting, JC Berg (Ed.) Wettability, New York, 1993.

  

  

  

  

  

  

  

  

  

Properties of Water and Air

Parameters Value

Density of water 997 Kg/m^3

Dyn. visc. of water 0.9 mPa.s • The initial spreading process for the droplet is due to the impact pressure and inertia.

• The dynamics of the droplet on the textured surfaces is different. There is a great impingement of the liquid upon impact. This effect is due to the air pressure within the relief and the roughness of the surface. Oscillations are then observed. 17 

Summary

•Femtosecond lasers allow us the formation of complex surface reliefs.

•A connection between cell behavior and surface wettability has been established.

•Advanced laser processing solutions are promising for implants surface functionalization.

•Surface relief, droplet size and impact velocity play a role in wettability.

• Spreading parameters such inertial, viscous, capillary and contact-line forces strongly affect the dynamic contact angle and wetting.
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