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Shape Memory Polymers (SMPs) are known to respond to multitude of external triggers, 
such as heat, light, solvents, and others. Powerful SMPs can be created by crosslinking a 
polymer to a degree of crosslinking right at the borderline between thermoplastics and 
elastomers. If done properly this creates an SMP with the properties of the original polymer. 
Dependent on the amount of phase changes, multiple temporary or intermediate shapes 
can be observed. The next generation of SMPs will not only be able to respond to a stimulus, 
such as exceeding a temperature threshold, but also to the rate of change of that stimulus. 
The few known examples of heating rate sensitive SMPs are homopolymer systems, such 
as syndiotactic polypropylene [1] and poly(ethylene terephthalate) [2] that cannot be tuned 
in the heating rate sensitivity, which limits their applicability.  
 

 
 
In this work we follow a novel approach to SMPs by co-crosslinking two polymers. This 
strategy enables precise tailoring of the resulting co-network properties. Using a semi-
crystalline polymer, poly(vinylidene fluoride), as the basis while adding a partially miscible 
amorphous polymer, in this case Poly(2-ethyl-2-oxazilone) enables control over the 
co-network characteristics. By adjusting the composition and/or the degree of crosslinking, 
the crystallization kinetics within the co-network can be systematically controlled, thereby 
allowing the sensor properties to be tailored to specific applications.[3] 
 
[1] R. Hoeher, T. Raidt, F. Katzenberg, J.C. Tiller, ACS Applied Materials & Interfaces 2016 
8 (22), 13684-13687 
[2] R. D. L. Jerusalem, M. Maricanov, T. Raidt, F. Katzenberg, J. C. Tiller, Macromol. Rapid 
Commun.2024, 45, 2400346 
[3] R. D. L. Jerusalem, M. Maricanov, F. Katzenberg, J. C. Tiller, ACS Applied Polymer 
Materials 2025 7 (2), 932-937 

mailto:robert.jerusalem@tu-dortmund.de
https://doi.org/10.1002/marc.202400346
https://doi.org/10.1002/marc.202400346

