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The aim of our research is to achieve a fundamental understanding of compressible soft materials, both static
and under flow, and use this knowledge to further develop bio-relevant colloids. An object’s bulk modulus K
quantifies its resistance to an isotropic compression. For deformable colloids, Kmust be known to predict their
response to crowding. Here, we will first present a new approach to exert osmotic stress on soft objects using
partially-deuterated, high molecular weight, polyethylene glycol [1]. In this study, microgels were used as a
model system for soft compressible spheres and their bulk modulus was determined by means of small-angle
neutron scattering with contrast matching. We then extended this study to probe the effect of softness under
shear using (i) a 1,2-shear cell to study the shear banding phenomenon in suspensions of microgels [2], and
(ii) then analysis unprecedented shear thinning behavior at extremely high shears using a capillary rheometer.
Both shear cell environments are currently being developed at ESS together with collaborators from MaxIV.
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