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Abstract: A novel polyurethane material—poly (oxime urethane) , which with good degradability and 3D printing ability,
was developed for biomedical applications. The biodegradable polycaprolactone based poly (oxime urethane) (PCL-PU) was
synthesized by two-step polycondensation of polycaprolactone diol, isophorone diisocyanate and dimethylglyoxime. The struc-
ture and properties of PCL-PU were characterized by Fourier transform infrared spectroscopy (FTIR), nuclear magnetic res-
onance ('H-NMR) , gel permeation chromatography ( GPC) , thermogravimetric analysis (TGA) , differential scanning calo-
rimetry ( DSC) , rheological measurement, enzymatic degradation test, uniaxial tensile test and compression test. The results
showed that PCL-PU was successfully synthesized. PCL-PU possessed good thermal stability, degradability and mechanical
properties. After degradation for 7 d, the degradation rate of PCL-PU reached (44.3+12.9)%. At the same time, PCL-PU
possessed good processibility and could be readily 3D printed at 99 °C. This material was expected to be applied in the field
of biomedicine such as tissue engineering scaffolds.
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Fig. 1  Synthesis route of PCL-PU
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Fig.2  Nuclear magnetic resonance ( 1H-NMR) spectrum (a) and
Fourier transform infrared spectroscopy (FTIR) spectrum (b)

of PCL-PU
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Fig. 3  Thermogravimetric analysis (a) and differential scanning calorim-

etry (b) curves of PCL-PU
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Fig.4 Temperature-dependent curves of storage modulus (G') and loss
modulus (G") of PCL-PU (a) and curve of the viscosity of PCL-
PU as a function of shear rate at 99 °C (b)
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Fig. 5 Typical stress-strain curves of simple tensile test (a) and simple

compressive test (b) of PCL-PU
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Fig. 6 The mass loss of PCL-PU with degradation time (37 °C, Lipase
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Fig. 7 The images of 3D printing process of PCL-PU (a) and PCL-
PU scaffolds (b)
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