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Research progress on modified hydroxyapatite nanoparticles
for bone tissue engineering
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( School of Chemical Engineering, Guizhou Minzu University, Guiyang 550025, Guizhou, China )

Abstract: With the acceleration of Chinas aging society and other influence factors like diseases, traffic
accidents, the bone injury cases are increasing year after year, resulting in expanded market demand for
bone replacement materials. Hydroxyapatite (HA), the main component of human and anima bones with
excellent biological activity and biocompatibility, can be degraded in the organism, participate in
metabolism, releases ions that are harmless to the body, and has been widely used in bone tissue
engineering for bone repair, regeneration, or replacement. However, its applications are restricted due to the
disadvantages of poor dispersion, low strength, poor polymer compatibility, and others. Researches are
focused on HA modification or compounding for improvement in its dispersibility, hydrophilicity,
antibacterial capabilities, and mechanical strength to satisfy the requirements of therapeutic applications.
Herein, the mainstream HA nanoparticle modification methods, including ion doping, surface modification
and materials compositing were summarized. Finally, the current research hotspots of HA composites were
discussed in detail, in order to provide useful reference and enlightenment for basic research on HA
composites.
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Fig. 1 Growth of Pseudomonas aeruginosa growth on HA:
Without doping Ag* (a) and doping Ag* (b)!*”!
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GO A AN ; PLLA HR(L-FLIR); SLS MR Bass
K3 PLLA/GO-Si-HA R[4 T 2w 2 1 e
Fig. 3 Schematic illustration of fabrication process of PLLA/GO-Si-HA scaffold!*?
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Fig. 4 Fluorescence microscopy images of fibroblasts on a
nanofiber scaffoldi*”!
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Fig. 5 Synthesisroute of Cu-HA/PDA nanocomposites and schematic diagram of near-infrared spectrometer (NIR) radiation'*!
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Fig. 6 Uniaxial arrangement of surface patterns and microchannels within collagen scaffold pillar®?
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Fig. 7 Preparation process of 3D porous HA/CS composite scaffold
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