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Contact dynamics between surfaces and interfaces are at the basis of many cosmetic problems 
and treatments. In cosmetics, the substrates are hair, skin and nail. These surfaces are good 
examples of practical nonsmooth contacts and are responsible for final tribological behavior. 
They are complex but organized structures that can be considered as good examples of 
biomaterials in which chemistry and surface morphology act together to produce adhesion and 
friction forces observed at the macroscale level and ultimately responsible for cosmetic properties. 
 
We will review the complex structure of these surfaces, the challenge they represent, as well as 
the observed tribological properties. Until now our efforts have been concentrated in trying to 
explain the latter properties as a function of surface structure and in some cases, the chemistry at 
the boundary interface. As we have mentioned, tribological properties play an important role in 
sensory perception (i.e. feel), but they can also, as it is the case with hair, control the overall 
macroscopic shape (straight, curly hair) and dynamics. 
 
But studying substrate tribology is only one first step towards understanding the way a products’ 
active ingredients or materials can protect skin, hair or nail and, even better, improve surface 
properties. Our challenge is not only to study the properties of these substrates but how these 
substrates can interact with innovative products to give rise to the great variety of cosmetic 
effects that today’s products can offer to the consumer (from long-lasting lipsticks to conditioners 
for example). In these cases polymers are very versatile materials that, if well chosen, can help to 
reach desired effect. We will give a few examples that show both the complexity of the cosmetic 
challenges and the way polymers can modify the dynamics of contact mechanics to meet 
consumer's final interest. The contribution of numerical modeling to understand and predict 
tribological effects on cosmetic substrates will also be discussed. 
 


