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Preparation of Calcium Phosphate/Polyurethane Composite Porous Scaffolds
for Bone Repair by in situ Self-foaming Method

LI Gen, LI Jiong-Jiong, LI Li-Mei, JIANG Jia-Xing, LI Yu-Bao, LI Ji-Dong

(Research Center for Nano-Biomaterial, Analytical & Testing Center, Sichuan University, Chengdu 610064, China)

Abstract: One of the main technical problems in preparation of calcium phosphate/polyurethane (CaP/PU) compos-
ite scaffold for bone repair is to obtain a porous structure with uniformly distributed pores. The reason for this is
due to the heterogeneous dispersion of the added foaming agents within the composite resulting in the increasing
viscosity of polymer precursor during the composite fabrication process. To solve this problem, we report a novel
method through incorporation of calcium hydrogen phosphate (DCPD) with polymer phase to achieve a composite
system in early period of the synthesis process of CaP/PU composite. The uniformly distributed crystal water from
DCPD can be released when temperature reaches above 75 C and serve as foaming agents to react with isocyanate
group in the PU and generate CO, gas. The generation of gas leads to a self-foaming process and consequently in-
duces CaP/PU composite to form a porous scaffold. Scanning electron microscopy (SEM) observations show that
CaP/PU composite scaffolds with uniform porous structure, high porosity and interconnectivity were obtained at
90 ‘C. The mechanical strength can be doubled by re-curing treatment for the scaffold at 110 C for 24 h. The re-
sulting CaP/PU composite scaffolds with uniformly porous structure, high porosity and interconnectivity have
shown potential applications in bone tissue engineering. Moreover, this simple and efficient method may provide

new approaches for the preparation of polyurethane- based porous scaffolds.
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PU percentage
Samples percentage  percentage IWi%
Iwt% Iwt% °
DCPD/PU 0 30 70
nHA-DCPD/PU-1 15 15 70
nHA-DCPD/PU-2 20 10 70
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Fig. 2 SEM micrographs of DCPD/PU composite porous
scaffolds formed at different temperature
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Table 3 Mechanical properties of DCPD/PU, nHA-DCPD/
PU-1 and nHA-DCPD/PU-2 composite scaffolds fabricated
at 90 C re-cured at 110 °C for 24 h

Increase of

. Compressive .
.\ Compressive compressive
Composition modulus /
strength / MPa strength after
MPa .
re-curing / %
DCPD/PU 240.3 43.8+2.2 77
nHA'[]J)ClPD/P 38403 74.1£18.6 126
HA-DCPD/P
B U-(2: P 3604 69.5:102 137

ES
3
£
£
z
aa t
£= 38
i 1 " 1 1 " 1 1 " ._I‘ i
4000 3500 3000 2500 2000 1500 1000

Wavenumber / em™'

Transmittance / %

1712---me=es

o .
rq s
d 3
i 1 i 1 i 1 i 1 1 o |
4000 3500 3000 2500 2000 1500 1000

Wavenumber / cm™'

K5 90 C(a~e)RIBHIRNLEIMGAE 110 C(d~) L AL FE) CaP/PU K4 SR LA K]
Fig. 5 FT-IR spectra of CaP/PU composite scaffolds cured at 90 ‘C (a-c) and re-cured at 110 ‘C (d-f)
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