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Abstract

BACKGROUND: The surface characteristics of nanoscaled spinal cage are the key factors to restrict the long-term clinical
efficacy. The key step to develop the nanoscaled spinal cage is how to optimize the biological activity and structural features of
the biodegradable cage to meet the cell growth.

OBJECTIVE: To analyze the feasibility of digital imaging and surface-modification in developing the spinal cage and to evaluate
the method to construct the scaffold.

METHODS: The morphology of the scaffold was obtained by analyzing anatomic data from digital scanning in spinal area; the
biomimetic nanoscaled spinal cage was made with combination of B-tricalcium phosphate/chitosan/polycarpolactone via Nd: YAG
with RGD modification. Morphology of the scaffold was observed, and its compatibility, hydrophilicity and degradation and
biomechanic characteristics were observed at different periods.

RESULTS AND CONCLUSION: The three-dimensional construction of imaging could improve the fabrication accuracy of outer
morphology for the scaffold, and it could reduce the parameter error during the simple physical and chemical preparation process
which made the physical layout of the scaffold was remarkably arranged. As a satisfactory candidate for the spinal cage, Nd: YAG
plus RGD surfaced modified scaffold showed more stable chemophysical characteristics and excellent affinity, and can meet the
mechanical requirements of cage scaffolds. It has a good biocompatibility and has been regarded as an ideal candidate material for
spinal cages.
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Figure 1 Micro-grooved topography of surface-
modified B-tricalcium phosphate/
chitosan/polycarpolactone scaffold
(Scanning electron microscope, x600)
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Figure 2 Nanoscaled topography of surface-
modified B-tricalcium phosphate/
chitosan/polycarpolactone scaffold
(Atomic force microscope)
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Figure 3 Irregular surface characteristics of non-modified
B-tricalcium phosphate/chitosan/polycarpolactone
scaffold (Atomic force microscope)
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Figure 4 Water absorption rates in different scaffold groups
at different intervals
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Table 2 Biomechanical test results among different scaffolds
(xxs, n=6, MPa)

Allocation Bending Compressive .
group strength strength Elastic modulus
Combined 16.09+2.53" 7.18+2.12° 58.61+1.59%
Nd: YAG 15.98+1.83 7.3612.61 56.36+3.76
RGD 16.03+2.41 7.28+1.36 58.83+2.25
Non-modified 15.93+0.32 7.21£1.25 54.83+1.25
Peek cage 18.09+2.21 8.28+1.36 61.83+2.26
Bone allograft 8.09+1.42 3.28+1.87 23.83+3.16

P <0.05, vs. bone allograft group
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Table 1 Quality loss ratio among different scaffolds
(xxs, n=6, %)

Time ) Combined Non-modified
) RGD group  Nd:YAG group Grop group
1 2.13+1.53 9.38+2.82 15.66+1.39° 4.12+1.51
2 6.19+2.23 11.15+2.64 25.32+3.06" 5.32+0.93
4 9.38+3.12 13.18+1.86 32.67+1.25° 8.16+1.82
8 12.21+2.27 17.12+3.30 38.93+1.62° 10.92+1.33
12 14.09+1.42 28.31+3.81 42.48+1.93° 13.1242.50
24 18.32+3.48 31.47+4.19 59.03+1.72° 17.2242.61
28 20.18+2.51 33.82+1.96 62.62+2.30° 19.30+1.41

P <0.05, vs. RGD group; Nd: YAG group and non-modified group
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Figure 5 At 14 d, cells grew three-dimensionally along the
pore into the scaffold in combined group (Scanning
electron microscope)
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Figure 6 At 21 d, cells were interconnected and remarkable
extracellular matrix was secreted in combined group
(Scanning electron microscope)
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Figure 7 At 21 d, cells sparsely survived at the edge of scaffold
with minor quantity of the extracellular matrix in
non-modified group (Scanning electron microscope)
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