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tissue microenvironment that might stimulate the NF-kB signaling pathway of
macrophages. The activated macrophages then released a various of inflammatory factors,
especially IL-1ra, CCLS5 and IL-8, that could promote the proliferation and differentiation
of osteoblasts. At the same time, the combined cations including Mg?*, Si*", Zn** would
significantly inhibit the expression of pro-inflammatory cytokines (M-CSF, IL-1pB and
IL-6) that might reduce osteoclast differentiation. For the Mg-Si quaternary alloys, we
also identified that Mg-0.25i-0.5Ca-0.5Sr, Mg-0.2Si-1.0Ca-2.0Zn and
Mg-0.28i-1.08r-2.0Zn alloys presented comparable biocompatibility iz vitro and in vivo.
However, they were not as good as other Mg-Si based ternary alloys.

Further details of these experimental data can be found in the publication list in Part C.

Potential for further development of the research and the proposed course of action
(maximum half a page)

With the current research outcomes, we are still unable to address the long-term safety issue
of these new biogradable metals that may require by the medical device registration
authority such as China FDA. Hence, the next stage of work will be studying the long-term
in vivo study by using large animal models in order to fulfill the requirements of product
registration. Once we finish all the in vivo studies, we plan to submit another proposal with
potential industrial partners in order to carry out human clinical trial.

7. The Layman’s Summary
(describe in layman’s language the nature, significance and value of the research project, in no
more than 200 words)

Patients with bone fracture or deformity are commonly treated by surgical intervention
and fixation implants made of titanium alloys and 3161 medical grade stainless steel.
These implants are no longer useful to the patient following bone healing. If left inside
the human body, the implant can potentially increase the stress-shielding effect at the
bone-implant interface, eventually resulting in bone loss at the junction and failure of
fixation. For this reason, the development of a biodegradable metal, e.g, magnesium
(Mg), for bone fracture fixation is a desirable advance. Our works have demonstrated that
some trace elements (e.g. calcium (Ca), zinc (Zn) and strontium (Sr), as well as silicon
(Si) incorporated into Mg substrate) can enhance implant mechanical properties, while
the these bioactive elements are able to induce the osteogenic differentiation and
mineralization of bone cells, and to the growth and vascularization of bony tissue. The
promising outcomes may help revolutionize the future development of orthopaedic
implants, benefiting patients worldwide and eliminating the risks of a metallic implant
left inside the body or the need to have further surgery to remove it.

Part C: Research Output

8. Peer-reviewed journal publication(s) arising directly from this research project
(Please attach a copy of each publication and/or the letter of acceptance if not yet submitted in
the previous progress report(s). All listed publications must acknowledge RGC'’s funding
support by quoting the specific grant reference.)



NSFC/RGC 8 (Revised 01/18)

The Latest Status of Publications Author(s) Title and Submitted to|Attached |Acknowledge|Accessible
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9. Recognized international conference(s) in which paper(s) related to this research
project was/were delivered (Please attach a copy of each delivered paper. All listed
papers must acknowledge RGC'’s funding support by quoting the specific grant reference.)
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