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Study on bone promoting repair and biocompatibility of new rare earth
magnesium alloy screws in vitro

ZHANG Yanru"’, YANG Yue', XU Jingchao', LI Hao’, LI Jigjie’, YU Jinwei®
( 1.Institute of Orthopedics, Henan Polytechnic University, Jiaozuo 454001, China;
2.School of Medicine, Ningbo University, Ningbo 315211, China;
3.School of Medicine, Henan Polytechnic University, Jiaozuo 454001, China;
4.Department of Orthopedics, First Affiliated Hospital of Henan Polytechnic University, Jiaozuo 454002, China )

Abstract: To test the biocompatibility and sensitization of degradation products of new rare earth magnesium
alloys and evaluate the therapeutic effect of new rare earth magnesium alloy screw on bone injury model, new
rare earth magnesium alloy was made based on NZ30K magnesium alloy by adding Mn element, and screws of
different specifications were made through post-processing. The extract was prepared by immersing rare earth
magnesium alloy screws into phosphate buffer and injected subcutaneously into the back of hind limbs of rats to
observe the subcutaneous sensitization of the extract. The screws were polished into discs and implanted into the
subcutaneous skin of rats, and the gas production was observed under the subcutaneous degradation. The
absorbable bone wax was used as the control to implant the discs at the same position. The rabbit bone injury
model was established, the rare earth magnesium alloy was implanted, and the screw degradation was examined
by X-ray taking regularly. The experimental rabbits were sacrificed at 8 weeks, 12 weeks and 16 weeks for liver
and kidney sections and bone sections, respectively, to evaluate the liver and kidney toxicity and in vivo
degradation. At the same time, ZA75 magnesium alloy was added 0.3% manganese to prepare new magnesium
alloy, and the effect of rare earth magnesium alloy on osteogenic differentiation of rat bone marrow
mesenchymal stem cells was compared as the control group. The extract was filtered and diluted, then added to
the cell culture plate, cultured with osteogenic induction solution. The expression of osteoprotegerin (OPG) was
determined by Western blot. The new rare earth magnesium alloy extract did not show sensitization, and the
subcutaneous degradation results showed that there were air cavities in the early and middle stage of
implantation, and the air cavities disappeared in the late stage, and the magnesium alloy was completely
degraded. Tissue sections showed that femoral screw implantation had certain hepatorenal toxicity in the early
and middle stages, and the effect of promoting bone growth in the middle stage was more obvious than that in
the early stage. There was no obvious hepatorenal toxicity in the late stage, during which screw degradation was
complete and the bone was enhanced at the implantation site. Rabbit femoral implant degradation observation
results show that the implantation at early stage did not significantly promote bone growth effect, and screws and
bone chimeric interlocked closely; while at medium-term stage, the repair effects on promoting bone growth
were obvious, and local bone tissue wrapped in occurrence of screw degradation products. At late stage, the
implanted screws were fully biodegraded, and there was a small hole in the implanation that is not closed, with
proximal femur expanding obviously. Protein electrophoresis experiments showed that the new rare earth
magnesium alloy extract could increase OPG expression and had good biocompatibility. It can be concluded that
the new rare earth magnesium alloy developed based on NZ30K shows good biocompatibility in animal and cell
experiments, which can provide some reference for clinical application.

Key words: rare earth magnesium alloy; bone repair; in vitro biocompatibility; OPG
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