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Hydrogels integrated with therapeutic molecules exhibit intrinsic bioactivity, 

making them promising candidates for tissue repair. However, achieving 

uniform incorporation and controlled release of hydrophobic therapeutic 

molecules from hydrogel networks remains a significant challenge. In this 

study, curcumin, a hydrophobic bioactive molecule, was utilized as an initiator 

for ε-caprolactone polymerization to synthesize curcumin-initiated poly(ε-

caprolactone) diols (Cur-PCL), which served as a prodrug soft segment (SS). 

Then, Cur-PCL was integrated into polyurethane (PU) networks to construct 

degradable PU hydrogels. The prodrug SS strategy covalently integrated 

curcumin into PU chains, achieving uniform distribution and network stability 

within the PU hydrogel. Cleavage of covalent bonds during PU hydrogel 

degradation triggered the curcumin release, resulting in a degradation-coupled 

and sustained release behavior. Meanwhile, modulation of the hard segment 

(HS) content further endowed the PU hydrogel with tunable network density, 

mechanical properties, and degradation behavior. With increasing HS content 

from 15% to 40%, the swelling ratio of the PU hydrogel decreased from 281.2% 

to 142.4%, whereas its tensile strength increased significantly from 0.1 MPa to 

1.1 MPa. In addition, the PU hydrogels exhibited good biocompatibility (cell 

viability >70%), indicating their promising potential for tissue engineering 

applications. 
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