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Anisogels [1] are microgel-in-hydrogel composite materials where the 

microgels serve as anisotropic guides for the alignment of encapsulated cells 

[2] to later replicate the anisotropy of tissues. Stiff and magneto-responsive 

rod-shaped microgels can be aligned in the surrounding polymer solution 

before gelation. Here, our aim was to reproduce the multi-scale anisotropy of 

native cartilage for improved regeneration as cartilage defects are one of the 

leading causes of disability worldwide [3]. We bio-printed constructs with 

successive orientations of the anisogels, respectively vertical, random and 

horizontal (Figure 1). To limit potential toxicity of the ink, we developed a 

straightforward strategy for a light-triggered but radical-free gelation. Avoiding 

free-radical polymerization gives a high degree of control over the hydrogel 

properties, and in our case allows to start and stop the gelation at will, without 

affecting the final hydrogel. We prevented cell-sedimentation in the syringe, 

which is usually an important bottleneck for the 3D-printing of hydrogels, 

simply by pre-irradiating the ink. This allows to partially react the polymers 

increasing the apparent viscosity, and further limiting the light-exposure on the 

cells. It also enhanced the interlayer chemical adhesion. This novel gelation 

chemistry is highly biocompatible such that mesenchymal stem cells (MSCs) 

were printed and after a few days of culture they stretched along each 

microgel orientation, replicating the organization of cells in native cartilage.  
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