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Layer-by-Layer Assembly of Hyaluronic Acid and Collagen on Functional Polyurethane Surface
He Xianyun, Xu Yongjun, Yuan Bo
(Guangdong Polytechnic of Industry & Commerce, Guangzhou 510510, China)

Abstract : The functional polyurethane (PUR) was treated with 1,3-diaminopropane. The amino group (—NH,) was grafted
onto the surface of PUR by amination reaction. Hyaluronic acid (HA) and collagen (Col) were self-assembled on the aminated
PUR by electrostatic action. Surface water contact angle tester was used to test the hydrophilicity of PUR material. The density
of the grafted amino group on PUR film surface was quantitatively measured by ninhydrin analysis method. A quartz microcrystal
balance(QCM) was used to detect the self-assembled HA/Col on the surface of PUR membrane. The surface morphology of PUR
self-assembled HA/Col was observed by atomic force microscopy (AFM). The results show that the hydrophilic property of PUR
material is improved by inserting amines on the surface of PUR material and depositing HA and Col. The contact Angle of deposited
HA/Col material is reduced to (65.5 + 1.1)°. The results of ninhydrin analysis show that by the amination reaction the material graft
with -NH, which penetrate deep into the material. QCM and AFM test results also show that HA and Col are assembled on the sur-
face of PUR-NH, membrane. HA and Col deposited on the PUR-NH, membrane can improve the hydrophilicity of the material and
form a rough nanometer prolongation structure on the surface of the material. Such biomimetic modified surface should be condu-
cive to cell adhesion and promote cell proliferation and differentiation.

Keywords : functional polyurethane ; layer-by-layer self-assembly ; hyaluronic acid ; collagen
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