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Amphiphilic polymer co-networks (APCNs) comprise hydrophilic and hydrophobic 

components that enable swelling in water and organic solvents. This results in 

environmentally responsive viscoelasticity and selective permeability for hydrophilic and 

hydrophobic species. Understanding the relationship between the microstructure of APCNs 

and their macroscopic properties is crucial for the targeted design of advanced materials.  

 
We studied a model APCN synthesized via hetero-complementary coupling between 2-(4-

nitrophenyl)-benzoxazinone-terminated tetra-poly(ε-caprolactone) (t-PCL) and amino-

terminated tetra-poly(ethylene glycol) (t-PEG), as described by Bunk et al.[1]. To establish 

structure-property relationships, we investigated the network structure, dynamics, and 

transport properties, using multiple methods. First, we investigated the diffusion of 

hydrophilic PEG and hydrophobic PCL star polymers within the network using Fluorescence 

Recovery After Photobleaching (FRAP) and Forced Rayleigh Scattering (FRS) to assess 

tracer-network interactions and the underlying diffusion mechanisms.[2] Second, diffusion 

measurements with spherical silver nanoparticles and esterified dextrans were performed 

by Dynamic Light Scattering (DLS) to assess the correlation length and the hydrodynamic 

screening length as key diffusion-governing length scales, providing insight into the network 

microstructure.[3] Third, networks swollen in the co-solvent THF were investigated using light 

scattering to extract dynamic and static correlation lengths. Finally, Small-Angle Neutron 

Scattering (SANS) was used to characterize the structure of the water-swollen networks.[4] 
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