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Preparation and biomechanical properties of acellularized nerve
scaffold using the techmique of hypotonic buffer combined with
freeze-drying

ZHAO Bin', MA Xin-long'?,  SUN Xiao-lei*, LI Xiu-lan®, MA Jian-xiong',
YANG Zhao®, LI Shuang®, XU Gui-jun', YANG Qiang’(1. Department of Orthopedics, General
Hospital of Tianjin Medical University, Tianjin 300052, China; 2. Cell Engineering Laboratory of Orthopaedic Insti-
tute, Tianjin Hospital, Tianjin 300211, China)

Abstract; Objective To study the morphology and biomechanical properties of the improved acellularized nerve
scaffold using the technique of hypotonic buffer combined with freeze-drying. Methods The traditional acellu-
larized nerve scaffold (traditional group) was made to be improved with the technique of hypotonic buffer com-
bined with freeze-drying (improved group). After the acellularization process was completed, the histological
structure of nerves in each group was observed by HE staining and scanning electron microscope. The interval
porosity and void diameter in each group were measured by Mimics software. The biomechanical properties of
nerves in each group were tested by mechanical apparatus ( Endura TEC ELF3200). Results The acellulariza-
tion effect of the improved chemical method with the technique of hypotonic buffer combined with freeze-drying
was similar to that of the traditional Hudson method, but the histological structure was more porous in improved
group than that in traditional group. The interval porosity of traditional group and improved group were 34.5% and
49.3% , respectively; the void diameter of traditional group and improved group were 11.96 and 17. 61 ym, re-
spectively. Biomechanical testing results showed that there was no statistical difference in ultimate load, ultimate
stress, ultimate strain and mechanical work to fracture in each group (P >0.05). Conclusions The acellularized
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nerve prepared by hypotonic buffer combined with freeze-drying can be used as a new kind of nerve scaffold ma-

terial to make better contribution to cell combination.
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Fig.2 HE staining of the nerves( x200)

(a) The cross-section in group A, (b) The cross-section in group B, (¢) The cross-section in group C,

(d) The longitudinal section in group A, (e)The longitudinal section in group B, (f) The longitudinal section in group C
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Fig.3 Scanning electron micrographs of the nerves (a) The cross section in group A( x800), (b) The cross section in group B( x800),(c)
The cross section in group C( x800) , (d) The longitudinal section in group A( x400), (e) The longitudinal section in group B( x400), (f) The lon-
gitudinal section in group C( x600)
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