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Soft materials and flexible structures are versatile in their implementation as 
engineered materials, in food and cosmetic products, natural and synthetic 
biomaterials, or soft adhesives, for example. On small length scales, the effect 
of surface forces play a critical role in defining the mechanical behavior of soft 
materials. We demonstrate a unique mechanism that harnesses surface tension 
and elastocapillarity to prepare nanoparticle-based helical ribbons having 
nanoscale thickness, inorganic compositions as high as ~70%, and global 
mechanical properties similar to DNA and cholesteric helices. Second, we 
present recent work on microscale indentation of soft elastomers with moduli 
ranging from 5 to 400 kPa by colloidal probe atomic force microscopy. In these 
experiments, surface stress plays an essential role in mechanical behavior and 
thus we show that contact cannot be described by classical contact mechanics. 
Our results and analysis have important implications for understanding the 
deformation of soft materials and structures on a size scale where surface 
tension is a dominating force.	
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