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The polyphosphoesters (PPEs) are an emerging family of degradable polymers. 

Its easy copolymerization into several architectures, like amphiphilic block 

copolymers, has been already widely reported for drug-delivery applications 

where it can be tracked by 31P MRI [1]. The main advantage of this polymer 

family is that the degradation kinetics can be tuned from minutes to years [2] 

simply via the nature and ratio of monomers, with a library of such monomers 

in constant expansion. Nevertheless, rare examples of PPE networks [3] were 

already published and important fragilities (soft and ultimate strain of 15%) 

prevented further development of PPE-based materials. Here, we present the 

first elastomers of PPE sustaining more than 250% of elongation. The unique 

control over the XYZ tri-block copolymerization enables to fine-tune the length 

of a long central block (Y) acting as a spacer and two short lateral blocks (X 

and Z) acting as crosslinking nodes. The nature of the central block governs 

the overall hydrophilicity of the elastomers while not participating in the 

crosslinking nodes thus not affecting the mechanical behavior in the dry state. 

This passive block can be synthesized with any ratio of co-monomers and 

hydrophobic or hydrophilic elastomers were obtained. The precise ratio of 

monomers governs the exact swelling degree, then the ultimate deformability 

in wet conditions (80% for the fully hydrophilic) and finally the kinetics of 

degradation. Lastly, these elastomers were 3D-printed and foamed as first 

proof of concepts for PPE materials, opening the door to porous and highly 

deformable personalized scaffolds for cell culture.  
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