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            Abstract
Living organisms use composite materials for various functions, such as mechanical support, protection, motility and the sensing of signals. Although the individual components of these materials may have poor mechanical qualities, they form composites of polymers and minerals with a remarkable variety of functional properties. Researchers are now using these natural systems as models for artificial mechanosensors and actuators, through studying both natural structures and their interactions with the environment. In addition to inspiring the design of new materials, analysis of natural structures on this basis can provide insight into evolutionary constraints on structureâ€“function relationships in living organisms and the variety of structural solutions that emerged from these constraints.
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                    Figure 1: Vibration-sensitive slit organ.[image: ]


Figure 2: Sensory hairs: tactile and airflow sensors.[image: ]


Figure 3: Common actuators in spruce trees based on cell-wall swelling.[image: ]


Figure 4: Closure mechanism of the Venus flytrap.[image: ]
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