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ABSTRACT Objective: To investigate the factors which influence the micro-structural characteristics of the highly bionic nerve
scaffold, and to determine the technology for establishing bionic nerve scaffold with different micro-structural characteristics. Methods:
Nerve scaffolds with different micro-structural characteristics were fabricated with varied doses of acetic acid and a series of freezing
velocities. Scanning electron microscopy was used to detect the micro-structural characteristics. The effects of acetic acid concentration
and freezing velocities on the structural appearance of the scaffolds were determined. Results: The concentration of the acetic acid and
freezing velocities had effect on the micro-structural characteristics of the nerve scaffold. Scaffold with longitudinal pores could be fabri-
cated in the presence of acetic acid (1 mg/ml, 2 mg/ml, 3 mg/ml and 4 mg/ml, except Omg/ml), and the pore size increased with
the increasing of the acetic acid concentration. In addition, highly bionic nerve scaffold could be made when the freezing velocities were
maintained at 1% 10°m/s, 2% 10°m/s and 5% 10°m/s, of which the most homogeneous longitudinal pores were achieved by velocity at
2% 10°m/s. When the velocity was maintained at 1% 10°m/s, 2% 10°m/s, 5% 10°m/s and 1x 10“m/s, the scaffold showed no longitudinal
pores. Conclusion: Acetic acid concentration and freezing velocities were two key factors determining the micro-structural characteristics
of the highly bionic nerve scaffold. Scaffolds with different micro-structural appearances can be fabricated through changing the acetic
acid concentration and freezing velocities.
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Fig 1 The schematic diagram of the gradient freezing model
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Fig 2 The micro-structural characteristics of the highly bionic nerve scaffolds. A: longitudinal section; B: cross section
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Fig 3 The relationship between pore size and acetic acid concentration
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Fig 4 The scanning electron microscopic observation of the scaffold prepared by different freezing velocities. The appearances of the longitudinal sections
of the scaffold prepared by freezing velocities at 1x 10°m/s (A), 5% 10°m/s (B), 1% 10°m/s (C), 2% 10°m/s (D) and 5% 10°m/s (E). The cross section of
the scaffold prepared by freezing velocities at 1% 10*m/s was also shown (F). Scale bar; A, B=100y m,D, E, F =200y m,F=50y m
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Table 1 The relationship between freezing velocity and pore size (meant SEM).

Freezing velocity (m/s)

Average pore size (4 m)

Direction of the pores

1x 10+ 258+ 83 Randomly
5% 10° 303+ 9.5 Longitudianl pores
2% 10° 374+ 11.0 Longitudianl pores
1% 10° 454+ 10.2 Longitudianl pores
5% 10 782+ 153 Randomly
2% 10° 98.6% 11.3 Randomly
1x 10° 1543+ 169 Randomly
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