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Wrinkles, often considered a nuisance in materials, on clothing, or on our skin, also can be viewed as revealing fundamental properties of materials.   For example, the thickness and elasticity of a thin film can be calculated by evaluating the number and dimensions of wrinkles that form upon applying force to the film. Understanding wrinkling behavior in synthetic and natural polymer films carries implications for solving the problems, and grasping the complexities, in many types of materials, from membranes used in water purification systems to artificial skin used to treat burn victims

. 
In this work, ultrathin sheets of a polymer, such as polystyrene, were floated onto a dish of water.  Wrinkles were induced by adding a drop of water, or solid object, to the center of the film, effectively poking the material.  The wrinkles, radiating from the center of the material, are viewed and recorded with a digital camera.  These wrinkles were seen to vary considerably for film thicknesses in the range of 30 to 250 nanometers, with larger water droplets (i.e., larger applied force) giving more and longer wrinkles.   Adding the same amount of water to a thicker film gave longer wrinkles but fewer of them.  These results provide the basis for scaling relations and equations that can be used generally for determining elasticity and thickness of films by simply counting and measuring the dimensions of their wrinkles, providing an alternative to the equipment-intensive techniques typically used to measure such properties of such films.
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