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Hyaluronic acid (HA) hydrogels were examined by regulating the gelation
kinetics of Fe’* and a catechol cross-linker, including Fe**-induced covalent
bonding and coordination bonds. Dual roles of Fe**in catechol-modified HA (HA-
CA), Fe*'-catechol coordination, and catechol oxidation followed by a coupling
reaction, were selectively applied for different gelations. Tetra-poly(ethylene
glycol) with catechol end groups (t-PEG-CA) was also crosslinked through
coordination bonds between catechol moieties and Fe(IIl) ions, which produce
bis-complex and tris-complex depending on pH levels. This study investigated the
property-structure relationship of crystalline polymer gels formed by coordination
bonds, focusing on Fe(IlI)-catechol crosslinked tetra-arm polyethylene glycol (4-
PCA) hydrogels. Thermo-rheological properties of gels were examined within the
crystallization temperature range by differential scanning calorimetry (DSC) and
rheometer. As the hydrogel was formed by bis coordination bonds at pH 8, the
crystallization temperature was significantly lowered, which aligns with our
hypothesis. At temperatures below 20°C and lower frequencies, the loss modulus
(G") of 4-PCA gels crossovers with the storage modulus (G'), indicating the gel
point, but not above 30°C. The study demonstrates that at low temperatures, gels
are formed through coordination bonds, resulting in a highly organized lamellar
structure with relatively large periodic spacing between the layers. It indicates that
the gel's unique structural properties are temperature-dependent and closely
linked to the specific interactions occurring during gelation.
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