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Mechanical forces are critical in shaping biological processes and maintaining the struc-

ture and function of organisms at various levels—from cellular to organ systems. These 
forces play essential roles in a range of biological functions, including tissue development, 
wound healing, cell signaling, and the maintenance of homeostasis. Soft biological tissues 
are composed of macromolecular and low-molecular components, containing covalent and 
non-covalent crosslinks, and are assembled in a modular way exhibiting different hierarchy 
levels.1 Such hydrogel-like materials often exhibit hysteresis effects and non-linearity of 
their mechanical properties, which is essential to functions like adaptability and time-
programming. 

Aqueous colloidal gels may serve as perfect model systems to understand many fun-
damental aspects of the mechano-chemistry, mechano-responsiveness and mechano-
actuation because their properties can be tailored by precision synthesis methods and 
they can be used as colloidal building blocks to fabricate hierarchically structured soft ma-
terials in a modular way. 

This contribution will focus on chemical design and behavior of mechano-responsive 
colloidal gels in force fields.2 Synthesis approaches to obtain mechano-responsive colloi-
dal gels exhibiting weak covalent (disulfide, diselenide) and non-covalent (host-guest 
complexes, ionic bonds or hydrogen bonds) crosslinks will be described.3-6  

We demonstrate that obtained colloidal gels exhibit reversible temperature- or pH-
triggered swelling/deswelling in aqueous solutions. Upon application of mechanical force 
colloidal gels show interesting properties like self-healing, on-demand degradation and 
controlled release of biomolecules.7,8,9  
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