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Abstract: To solve the problem of overcure caused by light scattering light superposition and
others in production of bioglass ceramic porous bone scaffolds by using photocuring technology. a
method based on the three levels of “pore-layer-volume” is proposed to explore the relationship
between the overcure and process parameters in the forming process of such a scaffold.
Moreover, a porous compensation model is established reversely to overcome overcure and
improve accuracy. Firstly, the overcure value and curing depth of a single pore in the scaffold

under different exposure time and graphite concentration are measured by laser confocal
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microscopy. Secondly, the overcure value and curing depth under different monolayer porosity
and pore geometries are analyzed by optical image measuring instrument in the monolayer
structure of the scaffold. Thirdly, the influence of overlapping layer thickness on the curing
behaviour is characterized by field emission scanning electron microscopy in the volume structure.
Finally, an overcure reverse compensation model is established by controlling the porous size of
the scaffold, and a porous test sample with a diameter error less than 5 pym is produced. The
prepared porous scaffolds are used for experimental verification. The results show that the
overcure value and the curing depth linearly increase with the logarithmic increase of the exposure
time but decrease with the increase of the graphite concentration in the single-pore structure, the
overcure value and the curing depth linearly decrease with the increase of the monolayer porosity,
and the pore geometries have no obvious influence on the curing depth in the monolayer
structure, the overcure degree increases with the increase of overlapping layer thickness, and a
thickness of 10 pm can be suitable for forming in the volume structure. When both the exposure
time and the graphite concentration are the same, the overcure gradually increases for the single-
pore structure, the layer structure and the volume structure, and the overcure degree in the
formation of the pore structure and the layer structure is significantly greater than that of the
volume structure. The proposed method can provide a new idea for the preparation of high-
precision porous bone scaffold
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Fig. 1 Reverse preparation of porous sample
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Fig. 3 Overcure value and curing depth of the logarithm of

exposure time with different graphite concentrations
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Fig. 5 Optical images of monolayer structure samples with different porosities and graphite concentrations at 4. 0 s exposure

time
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Table 1 The monolayer curing depth of 3% graphite at 4. 0 s

exposure time with different pore geometries
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