Amphiphilic polymer co-networks synthesized via
hetero-complementary amide forming reaction of
PEG and PCL 4-arm stars
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Amphiphilic co-networks (ACNs) synthesized by hetero-complementary coupling reactions
represent a fascinating field of research with regard to their hydrophilic and hydrophobic
character. Based on their network structure ACNs are the perfect material for the transport
of small molecules. Consequently, ACNs are the most prominent and successful examples
as a material for soft contact lenses with extended wear. [1]
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To provide such properties, it is essential to control the structural composition during the
network synthesis. A successful control of the structure-properties includes a defined length
and number of monodisperse polymer strands. Studies by Sakai et al. [2] in 2008, based on
the end-linking of two 4-armed polyethylene glycol (tetra-PEG), set a milestone to establish
model networks.

Our focus lies on the synthesis and characterization of end-functionalized hydrophobic
e-polycaprolactone (tetra-PCL) and hydrophilic polyethylene glycol (tetra-PEG) 4-arm stars.
In order to achieve ACNs via amide-forming cross-linking strategies, two different systems
concerning the oxazinone-amine reaction and the carboxy-amine reaction activated by
carbonyldiimidazole (CDI) are pursued. [3] Comparisons of temperature, concentration and
solvent were carried out by NMR-spectroscopy as well as the equilibrium volume swelling
degrees (Qv). Information about the degree of cross-linking is obtained from proton low-
resolution multiple-quantum NMR investigations. Although the coupling methods differ
distinctly, ACNs with similar properties are obtained.

[1] G. Erdodi and J.P. Kennedy, Prog. Polym. Sci. 2006, 31, 1-18.
[2] T. Sakai et al., Macromolecules 2008, 41 (14), 5379-5384.
[3] S. Inmann et al., Macromol. Chem. Phys. 2026, submitted.



mailto:ihmann@ipfdd.de
https://www.sciencedirect.com/science/article/abs/pii/S0079670005001437
https://pubs.acs.org/doi/pdf/10.1021/ma800476x

