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Ample evidence has postulated that stem and somatic cells sense and react to both biochemical 
and biophysical cues from their surrounding environments. Tanaka Lab in Heidelberg (biophysical 
chemistry) has developed new types of materials that can mechanically stimulate and regulate 
single cells under interdisciplinary collaboration with clinical hematologists in Heidelberg (A.D. Ho 
and C. Mueller-Tidow), polymer chemists in Osaka (A. Harada and Y. Takashima), and 
(bio-)engineers in Karlsruhe (M. Wegener and M. Bastmeyer). 

In the first part, M. Tanaka will introduce the somet of our recent achievements in this field, 
including: (A) development of new hydrogel materials for reversible/periodic stimulation of cells 1-

3, (B) mechanical manipulation of single cells in 3D printed micro-scaffolds 4, and (C) on-demand 
mechanical stimulation of human mesenchymal stem cells using supramolecular hydrogels with 
reversible host-guest crosslinks. 

In the second part, N. Munding will introduce an ongoing project that aims the regulation of human 
mesenchymal stem cell behaviors using 3D printed mechanical metamaterials. 

We look forward to exchanging ideas with you, hoping that we can generate a major scientific 
breakthrough by uniting different expertise. 
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