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D printing deposition technology allows surgeons to produce patient-specific implants with high degree of effectiveness.

However, biomimetic properties (mechanical behavior) of implants can only be obtain with silicone elastomers which
are some of the most challenging materials to be 3D printed. Rheological behavior, particularly yield stress character, of
viscoelastic materials is well known to be the key parameter to successfully use 3D deposition technology. Thus, if the stress
reach a high enough value, the shape of printed object is holded during and after deposition, but also during post-printing
polymerization process. Unfortunately, the yield stress properties of high viscosity silicone is often too low to permit efficient
3D printing. Addition of yield stress agents in silicone formulations might be a solution to this problem and silica or glass fiber
are commonly used in silicone formulations to change rheological properties. However, the presence of these charges implies
modifications of the final mechanical properties of the silicone related to the high rigidity of the added charges. The consequence
here is then the production of 3D objects with poor biomimetic behavior. We propose the use of polyethylene glycol (PEG)
as low rigidity, yield stress enhancer charge, to be used with high viscosity silicone formulations, as a breakthrough toward
silicone biomimetic implants 3D printing. This charge interacts with the surface of the silica dispersed in silicone formulation
through hydrogen bonds. A secondary network is then created which provides a strong enough yield stress character, leading
to efficient 3D printing capability. The low energy of this network unchange the initial mechanical properties of silicone after
curing. Clear experimental results will be presented together with case study of highly challenging 3D printing, demonstrating
the superiority of the approach.
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