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The "non-linear stress-strain response" of biological soft tissues exhibits a highly 

rational nature: they are compliant during the initial stages of deformation but undergo a 
rapid increase in stress under large deformations. This property allows for unrestricted 
natural movement while protecting tissues from damage under excessive loads [1]. When 
we tune and mimic the mechanical properties using polymer gels, initial and  large-strain 
response are not controlled indipendently but are usually coupled. To address this, the 
introduction of submicron-size particle gels interpenetratingly in global gel network has been 
proposed [2]. We fabricated an interlocked "nanoparticle-composite network" gel comprising 
a rigid nanoparticle gel as the first network and a flexible polymer network as the second 
network. By varying the parameters of the particles and the gel, we investigated the resulting 
changes in their mechanical properties, aiming to decouple fracture strength from the initial 
flexibility. In this presentation, we will discuss the effects of particle loading and particle 
stiffness on the macroscopic mechanical properties of the gel. 
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Figure. Schematic illustration of the research strategy and changes in 
mechanical properties of the gel with varying particle loading
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