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Swelling properties of a polymeric hydrogel is one of the critical factors for biomedical applications. When the polymer swells too much, tissue can be damaged due to an increase in hydrogel volume. In order to arrange the swelling behavior of a hydrogel, several crosslinkers are used in polymer structure. Thus, a polymer network is formed and the swelling degree of the polymer decreases. In literature, castor oil was suggested as a reactant for decreasing swelling degree of polymer due to its high content of ricinoleic acid, which has a hydroxyl functional group on the twelfth carbon.

In this study, polyurethane hydrogels with biomedical purity were synthesized using castor oil (CO), polyethylene glycol (PEG), hexamethylene diisocyanate (HDI), and 1,4-butanediol (BD) as shape memory polymers. Solvent free polyurethane synthesis was achieved in different amount of BD by using PEG 1500 or PEG 3000. Fourier transform infrared spectroscopy was used for monitoring the polyurethane synthesis and characterization polyurethane films. Thermal characterization of polymers was examined by differential scanning calorimetry (DSC). Viscoelastic properties of polymers were investigated by dynamic mechanical analysis (DMA). Crosslinking density and average molecular weight between two crosslinks were determined by two methods; the equilibrium swelling method according to the Flory-Rehner equation and the rubber elasticity method using DMA curves. Crystallinity of the polyurethane films was investigated by both X-ray diffraction and DSC studies. Hydrophilicity of the films was determined by the water contact angle measurements. Shape memory performances of the polyurethane films were determined by bending test, and shape fixity (Rf) and shape recovery (Rr) were calculated for each hydrogel film.

Polyurethanes having different crystallinity, hydrophilicity, swelling ratio, melting and glass transition temperatures, and crosslink density could be successfully prepared. Polyurethane hydrogels with the highest Rf and Rr, have a relatively high degree of hydrogen-bonded structure and high crystallinity. 

