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Research progress in the fabrication of biomimetic nerve guidance

conduits using directional freezing technology
WANG Zihang s FENG Xin ,MA Mengqi , TIAN Sining ,LU Jiaju
(School of Materials Science &. Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Peripheral nerve injury is a common clinical condition with a high disability rate that
severely affects patients’ quality of life. Although autologous nerve transplantation remains the " gold
standard" for nerve repair, its clinical application is limited by issues such as secondary surgery and
insufficient donor sources. As an alternative, nerve guidance conduits (NGCs) provide a promising
strategy for peripheral nerve regeneration by bridging nerve defects and directing axonal growth.
Directional freezing, also known as the ice-templating method, enables the fabrication of conduits with
highly aligned microchannel structures that closely mimic the native anatomical architecture of nerves.
This technique has thus emerged as a key approach in the design of biomimetic nerve conduits. This review
systematically summarizes recent advances in the application of directional freezing technology for the
fabrication of biomimetic NGCs, It emphasizes the anatomical characteristics of peripheral nerves, as well
as the fundamental processes and principles of directional freezing, and discusses the advantages and
current limitations of producing oriented porous materials. Finally, it outlines the challenges and future
perspectives of applying directional freezing technology in the construction of biomimetic nerve conduits.
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