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Abstract

The thought and main points of the design for Carbon nanotubes/chitosan
composite were put forward according to structural feature of nature bone which is
made of inorganic and organic, since both carbon nanotubes and chitosan are
attractive biocompatibility and biological activity to osteoblast.

A novel Chitosan grafted multiwalled carbon nanotubes film (CS-MWNT) was
prepared through covalently grafting a biocompatible polymer chitosan (CS) onto the
surfaces of multiwalled carbon nanotubes (MWNT). The effect of temperature, pH,
acid concentration and the ratio of materials were studied to test the solubility and
dispersion of Chitosan-grafted multiwalled carbon nanotubes. The CS-MWNT was
characterized by fourier transform infrared spectroscopy (FTIR), X-ray photoelectron
spectroscopy (XPS), X-ray diffraction (XRD) and thermogravimetry analysis (TGA).
Their morphology as analysed by scanning electron microscopy (SEM) and
Transmission electron microscopy (TEM). The mineralisation and cell viability were
done to test the biocompatibility and biological activity of CS-MWNT.

CS played a significant role in coating on the surface of MWNT, because its
amino group could act with carboxyl group from CS to form a chemical bond at
organic-inorganic interface. The covalent modification overcomed the issue of poor
interfacial bonding and resulted in beneficial and stable dispersibility of MWNT.
TEM indicated that both the top and the side of MWNT were coated with polymer
chains, which was also proved by the increased diameter of CS-MWNT in SEM.
FTIR and XPS showed absorption peaks of amide group, concluding that the CS was
covalently grafted onto MWNT. TGA data furnished quantitative information on the
degree of functionalization. Combining XRD, SEM, EDS, FTIR and TGA results, it
was proved that the spherical apatite with weak crystallinity formed on the surface of
CS-MWNT after soaking in a simulated body fluid (SBF). With immersion time

prolonged, the size and crystallinity of apatite increased. The crystals were partially



substituted with carbonate, namely bone-like apatite which played a very important
role in the regeneration of bone. In the cell test, no cytotoxicity was observed while
osteoblasts were cultured on CS-MWNT. Whereas the morphology and density of
cells on CS-MWNT were better than those on CS film. The mineralisation and cell
viability test showed CS-MWNT had good potential for orthopedic surgery as its nice

in vitro biocompatibility.

Key words: chitosan; multi-walled carbon nanotubes; bone repair materials;

biocompatibility
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