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Abstract Bone loss during long-term space flight is a serious problem. Collagen fibrils in bones
are a key factor of Hydroxyapatite (HAP) crystal growth in its crystallization process, which is a
main constituent of bones. In this paper, the changes of collagen fibrosis process under simulated

microgravity and normal gravity conditions were studied, and the morphologies of HAP crystals
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grown on the surface of collagen fibrils were observed. Results showed that the amount and the size

of pores inside collagen fibers formed under simulated microgravity condition and different concen-

trations of collagen were significantly larger than that under normal gravity condition and different

concentrations of collagen. The distribution of the porosity under simulated microgravity condition

was different with that under normal gravity condition. The morphology of HAP crystals under sim-

ulated microgravity condition was mainly cube-shaped. However, under normal gravity condition,

HAP crystals were mainly plate-liked. These preliminary results will help to clarify the mechanism

of bone loss in space in future.

Key words Simulated microgravity, Collagen, Fibrosis, Crystal growth
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E 1 ARREIESBEAEERE TR RFEE AL 44 SEM E. (a) (c) (e) MMM E /M, (b) (d) (f) HE LM
JRE AR WMk B (a) (b) 1mg-mL ™", (c) (d) 2mgmL™!, (e) (f) 3mgmL™*
Fig.1 SEM images of collagen fibers under different gravity conditions and different concentrations.
(a) (c) (e) are under simulated microgravity condition, (b) (d) (f) are under normal gravity condition;

concentrations in (a) (b) are 1mg-mL™', (c) (d) 2mgmL™", (e) (f) 3mgmL™"
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Fig.2 Porosity distribution of collagen fibers formed under different gravity conditions and different concentrations.

(a) Under simulated microgravity condition, (b) under normal gravity condition
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Fig.3 Morphology of hydroxyapatite crystals grown on collagen fibers formed under different gravity conditions and

different concentrations. (a) (c) (e) are under simulated microgravity condition, (b) (d) (f) are normal gravity

condition; concentrations in (a) (b) are 1 mg-mL™"; (c) (d) 2mg-mL™*; (e) (f) 3mgmL !
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