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I. Abstract
[bookmark: _GoBack]Magnesium as an abundant mineral is mostly stored in bone-related tissues [1]. Mg alter a stimulating effect on the new bone formation [2] having similar mechanical properties with natural bone. But, their severe corrosion rate causing formation of Hydrogen gas cavities in poorly vascularized tissues like bone cause oxygen deficiency and increase of pH around the implantation area [1]. Therefore, the dimensions of an Mg-based bone implant is a crucial factor in the design of such implants. That is why the clinical applications of big Mg-based implants is still challenging. Whereas, Mg-based micro implants with negligible surface area can mitigate those difficulties in real clinical products. Unlike this attractive potential application of micro-scale Mg implants, just a few studies have been conducted till now. Consequently, there are some critical questions need to be replied. Dependency of the bone biological feedbacks to the dose of micro Mg implants has not been fully understood yet. In this study, the influences of the dose of Mg-based micro bone implants on osteo-compatibility and osteoimmunomodulatory were deeply investigated in vitro. Three different sizes of pure Mg micro-scale implants representing three different doses were used to study the dose dependency of metabolic activity and morphological changes of both hBMSC and RAW cells on the size of micro implant. Additionally, Osteoimmunomodulatory influence of the applied Mg implants on macrophages under the inflammatory condition in order to dynamically evaluate Mg dose effects on the anti-inflammatory property of micro-implants using qPCR and ELISA to investigate bone tissue healing properties quantitatively. The results showed the dose of applied Mg micro-implants significantly changed the metabolic activity of the cells. Furthermore, different doses of Mg prepared different levels of the anti-inflammatory property. In conclusion, the results of this study can advance the application of Mg micro implants in clinical bone tissue regeneration.
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