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Fig. 1 The schematic diagram of BC/PVA

composite hydrogels
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Fig. 2 Tensile strength, Young’ s modulus and elongation at
break of the composites with different PVA contents: (a)
tensile strength, (b) Young’s modulus and (¢) elongation

at break
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Fig. 3 Tensile stress of the composite gels with different preparation conditions (a) different compound temperature and (b) different

pretreatment of BC membranes
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Fig. 4 SEM micrographs of section of the composites with different numbers of BC film (a) 1 BC layer, (b) 2 BC Layers and (c¢) 3 BC

layers
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Fig. 5 SEM micrographs of the composites with various PVA amounts (a) PVA=15%, (b) PVA =20% and (¢) PVA=25%
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Fig. 6 (a) The SEM micrographs of the composite hydrogel; (b), (c¢) The SEM micrographs of PVA layer of the composites
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PREPARATION AND MECHANICAL PROPERTIES OF LAYERED BC
NANO-CELLULOSE MEMBRANE/PVA COMPOSITE HYDROGELS

Jue Tan', Yu-dong Zheng', Jiang Peng’, Jian Wu', Shuang Gao', Ru Tian', Hong-yan Chen'
(" School of Materials Science and Engineering , University of Science and Technology Beijing, Beijing 100083)
(* Institute of Orthopaedics, Chinese PLA General Hospital, Beijing 100853

Abstract  Bacterial nano-cellulose ( BC) membranes of high purity, ultrafine network architecture and
excellent biocompatibility were used to reinforce the poly ( vinyl alcohol) ( PVA) hydrogels, which were
prepared by physical method of freezing and thawing. The mechanical properties of the BC/PVA composite
hydrogels were investigated ,the mass percent of PVA [ the number of BC layers and some other conditions like
pre-treatment method of BC membranes were considered in the preparation process. The mechanical properties
of the BC/PVA composite hydrogels were tested by tensile testing machine, the fracture surface of the
composite hydrogels and the bonding situation between the BC nano-cellulose membrane and the PVA hydrogel
were characterized by the scanning electron microscopy (SEM). The results show that the BC/PVA composite
hydrogels have excellent mechanical properties,the tensile strength of the composite hydrogel reaches to 1. 74
MPa,and the modulus reaches to 7. 82 MPa, when the BC/PVA composite hydrogels are constituted by 15
wt% PVA and two layers of BC membranes. The SEM images show that the interface of the prepared composite
hydrogels exhibits excellent bonding.

Keywords Poly vinyl alcohol (PVA ), Hydrogel, Bacterial nano-cellulose ( BC) membrane, Mechanical

properties, Interface



