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Evaluation of Vascularization of Porous Calcium Phosphate by Chick
Chorioallantoic Membrane Model ex vivo
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Abstract: In this study, ex vivo chick chorioallantoic membrane (CAM) model with abundant blood vessels was de-
veloped to investigate the vascularization of porous calcium phosphate. Porous hydroxyapatite ceramic (HA) and cal-
cium phosphate cement with segmental porous structure (CPCs) were implanted into CAM, respectively. Stereomicro-
scope and scanning electron microscope (SEM) were employed to observe the angiogenesis on the surface of CPCs.
The vascular density, diameters and numbers were quantified by Image-Pro Plus and Nano Measurer. Furthermore,

undecalcified histological staining was conducted to observe the inner angiogenesis of porous HA. The vascular den-
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sity and number in the porous part of CPCs both increased significantly with the increase of culture time, while the an-

giogenesis was tardily in the part of CPCs without pores. Most of the blood vessels less than 50 pm on the porous part

of CPCs grew in budding manner to form vascular network. SEM images showed that blood vessels grew tightly on

the surface of CPCs. Histological staining demonstrated that some blood vessels grew into the inside of porous HA.

These results suggest that three-dimensional porous structure may promote the angiogenesis of porous calcium phos-

phate and the present CAM model may provide a convenient, efficient and with low-cost approach to evaluate vascu-

larization of porous biomaterials.

Key words: chick chorioallantoic membrane; porous calcium phosphate materials; vascularization; ex vivo
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Fig. 1  Vascular network of CAM after pre-incubated for 8 d (a), CAM after implanted CPCs (b) and HA (c)
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Fig. 2 Angiogensis on the surface of CPCs after implanted in
CAM model for 2 d (a), 6 d (b) and 8 d (c). Angiogensis of
different parts (1 (d), 2 (¢) and 3 (f)) on the surface of CPCs
after implanted for 8 d
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Fig. 4 The distribution of vascular diameters (a), numbers of
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Fig. 6 H&E staining images of porous hydroxyapatite ce-
ramic after implanted for 4 d in CAM model

Black arrow: red blood cell grew into the inner pore of HA, white arrow:
blood vessel grew into the inner pore of HA
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