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Abstract: In response to the insufficient mechanical strength of calcium silicate in bone repair
applications, a magnesium-doped calcium silicate ceramic material was prepared using a chemical
precipitation method, and a bone repair scaffold with both excellent mechanical strength and biocompatibility
was constructed. First, magnesium powder particles with different mass fractions were introduced into
the calcium silicate powder, and the doping ratio of magnesium to calcium silicate powder was adjusted.
Magnesium-doped calcium silicate ceramic materials were prepared by ball milling and de-binding
sintering and other processes. Then, a 3D printing digital light processing (DLP) technique was

used to print hollow cylinders with inner and outer diameters of 2. 8 mm and 5 mm respectively,
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and a height of 6 mm, to construct bone scaffolds for bone repair. Finally, mechanical tests, CCK-8 cell
proliferation assays, and alkaline phosphatase (ALP) tests were conducted to explore the effects
of magnesium doping on the compressive strength and biocompatibility of biodegradable bioceramics.
The experimental results showed that the elastic modulus of the magnesium-doped calcium silicate
scaffold ranged from 94 MPa to 110 MPa, which is 2. 85 to 3. 33 times that of the calcium silicate
scaffold (33 MPa). The cell viability of magnesium-doped calcium silicate scaffolds with mass fractions of
5% and 10% ranged from 94 % to 97%, indicating good biocompatibility. In contrast, scaffolds with
magnesium mass fractions of 15% and 20% exhibited cell viability below 70% , which is unfavorable for
cell proliferation. With a magnesium doping level of 10% and a sintering temperature of 1000 C,
the magnesium-doped calcium silicate scaffold achieved the optimal combination of mechanical
properties and biocompatibility.

Keywords: bioceramics; magnesium-doped calcium silicate scaffolds; digital light processing;

compressive strength; biocompatibility
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