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Materials and Methods

FEM of the sacrum and the heel regions were designed from medical images of one healthy volunteer. Both models included a fat and a skin layer. Achille's tendon and muscles were added for the heel. Bones were not included in the models since they were supposed to be rigid. To simulate a PU, a 30.0 mm cylinder, 1.3 mm deep, was removed from the soft tissues, below bony prominences (see figure 1 for an axisymmetrical model of the sacrum). Hyperelastic constitutive equations were used to model the tissues with a stiffening around the PU. Materials constitutive behaviours were optimised according to literature experimental cadaveric tests. The dressing was composed of a compressible honeycombed material with a hole under the bony prominences. A second layer, the compress, consisted in an orthotropic linear elastic material. The dressing was glued to the skin and a vertical force equivalent to 47 % and 6 % of the subject weight was applied to the sacrum and the heel respectively. A mattress with a linear elastic material was used as a support in both models.

Results

The dressing reduced the strains under the bony prominences in models with and without PU. Volumes of "healthy" tissues, i.e. under 50 % strains [1], were also larger in all models when the dressing was used. 

Discussion and Conclusions

New concepts of dressings such as the Urgo bilayer dressing, may provide more than a proper biochemical environment: they can also create mechanical conditions that alleviate the tissues.

[1] K. K. Ceelen et al., J. Biomech., 41:3399-3404, (2008),
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 1 Figure 1: FEM of the sacrum region with a PU.
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 2 Figure 2: Strains distributions in the sacrum models.