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Development of an antibacterial nanomaterial using of a biological essential
element
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Zinc (Zn% ions, a biological essential trace element, was doped
hydroxyapatite (Zn-HAp) was developed in this study. Evaluation of material properties, fabrication
of an inorganic-polymer composite, examination of anaphylactoid reactions, and elucidation of
antibacterial mechanisms were conducted. In details, establishment of crystalline and dispersible
Zn-HAp nanoparticles, establishment of a coating of nanoparticles on polymer substrate, manifesting
of sustainable antibacterial activities, and elucidation of mechanisms of antibacterial effects
(phenomena of ion-exchange and accumulation of ROS in bacteria) were done. Based on these results, a

novel nanomaterial possessing sustainable antibacterial activities and poor at inducing an
allergic-like reactions in vitro was developed.
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Sample a, b il (A) c i (A) cell volume(A3)
Zn(0)HAp 9.45 6.90 532.97
Zn(5)HAp 9.43 6.89 530.34
Zn(10)HAp 9.41 6.89 529.06
Zn(15)HAp 9.40 6.88 526.33
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