The natural tension forces of human skin: Effect of cosmetic products
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The human skin shows a specific anisotropy of skin tension forces depending on the anatomical site, age and sex. In general, the skin morphology presents a 3D network of lines, who by his organization expresses all the multidirectional tensions of elastic fibers and the collagen beams. Micro-lines, primary lines, fine wrinkles and wrinkle represent, in fact, the special organization of collagen bundles and elastic fibers in the superficial dermis, and there is a relationship between the morphology of skin lines and elastic network. When analyzing the mechanics of skin in vivo, a significant property is its natural tension. Discovered by Dupuytren and mapped by Langer, the non-uniform skin tension lines exist. Langer has identified these lines by puncturing the skin with a circular device. The wounds then assume an elliptical shape and by joining the major axes of the ellipses a system of lines can be drawn. Some authors propose other methods to obtain these lines, such as wrinkling of the skin by Borges. Skin resistance to traction predominates in the Langer’s lines direction and varies with body site. On all body sites, the skin tension is greater in the direction of Langer’s lines.
[bookmark: _GoBack]To determine the anisotropy of natural tension forces, we propose an innovative approach based on a dynamic measurement without physical contact with the skin tissue. The developed device is based on measuring surface waves propagation initiated by a controlled air stream stimulus. The magnitude of the strain response at the impact point by the air stream is measured by a laser displacement sensor. The laser line consists of 800 sensors over a length of 7 millimeters and can be positioned in different directions to identify the anisotropy of the propagation velocity of the elastic wave and evaluating the tension force. The mapping of the tension forces as a function of the direction of propagation of the wave makes it possible to determine the state of the tension forces as well as the direction of minimum of skin tension force. this new approach was supplemented by the analysis of the topography of the lines of skin tension. 3D imaging by a confocal microscope and specific software, allows to determine the lines of minimum tension. The comparison of these results with the measurements of the tension forces shows a good correlation between the two approaches. The study will be illustrated by the effect of cosmetic products (effect on firmness, tightening or moisturizing effects) on the state of deformation of the tension lines and the mapping of the tension forces.


