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Introduction
Peripheral nerve injuries can result in significant functional deficits, requiring 
surgical intervention to repair the damaged nerves. In cases where there is 
a gap between nerve ends that cannot be closed directly, synthetic nerve 
conduits can be used to facilitate nerve regeneration. This article reviews the 
current state of manufacturing synthetic nerve conduits for extended nerve 
gaps, including the materials and fabrication techniques used, as well as the 
assessment of their efficacy in preclinical and clinical studies. Additionally, 
upcoming research directions and challenges in the field are discussed. The 
efficacy of synthetic nerve conduits in promoting nerve regeneration has been 
assessed in numerous preclinical and clinical studies. Preclinical studies 
in animal models have shown that synthetic nerve conduits can support 
nerve regeneration across extended nerve gaps, with outcomes comparable 
to or better than autografts. Clinical studies in humans have also shown 
promising results, with some studies reporting functional recovery and sensory 
improvement following nerve repair using synthetic conduits [1-3].

Description
Peripheral nerve injuries are a common clinical problem that can result from 
trauma, surgical procedures, or medical conditions. When a nerve is injured, 
the body's natural response is to initiate a process of regeneration, where new 
nerve fibers grow from the proximal nerve stump towards the distal stump. 
However, in cases where there is a gap between the nerve ends, such as in 
cases of extensive nerve damage, this process is impeded. Synthetic nerve 
conduits have emerged as a promising alternative to autografts for bridging 
these extended nerve gaps, providing a scaffold for nerve regeneration. 
Synthetic nerve conduits are typically made from biocompatible materials that 
can support nerve regeneration. Some of the most commonly used materials 
include Poly (Lactic-co-Glycolic Acid) (PLGA), Poly (Caprolactone) (PCL), 
and Poly (Ethylene Glycol) (PEG). These materials can be fabricated into 
conduits with different geometries and mechanical properties to suit the specific 
requirements of the nerve injury. Synthetic nerve conduits can be fabricated 
using a variety of techniques, including electrospinning, 3D printing, and 
solvent casting. Electrospinning is a commonly used technique for producing 
nanofibrous scaffolds with high surface area and porosity, which can enhance 
cell adhesion and proliferation [4,5]. 3D printing allows for the precise control 
of conduit geometry and internal structure, enabling the fabrication of conduits 
with complex shapes and architectures. Solvent casting is a simple and 
cost-effective technique for producing conduits with controlled porosity and 
mechanical properties [6]. 

Conclusion
Despite the progress made in the field of synthetic nerve conduits, several 
challenges remain. One of the main challenges is achieving optimal nerve 
regeneration across extended nerve gaps, particularly in cases of large nerve 
defects. Future research directions include the development of bioactive 
materials and growth factor delivery systems to enhance nerve regeneration, 
as well as the use of stem cells and tissue engineering approaches to promote 
nerve repair. Synthetic nerve conduits have emerged as a promising alternative 
to autografts for bridging extended nerve gaps. Advances in materials science 
and fabrication techniques have enabled the development of conduits with 
tailored properties to support nerve regeneration. While challenges remain, 
ongoing research efforts hold promise for further improving the efficacy of 
synthetic nerve conduits and enhancing outcomes for patients with peripheral 
nerve injuries.

Acknowledgement
None.

Conflict of Interest 
None.

References
1. Lundborg, Goran, Lars B. Dahlin, Nils Danielsen and Richard H. Gelberman, et al. 

"Nerve regeneration in silicone chambers: Influence of gap length and of distal stump 
components." Exp Neurol 76 (1982): 361-375.

2. Lundborg, Goran, Richard H. Gelberman, Frank M. Longo and Henry C. Powell, et 
al. "In vivo regeneration of cut nerves encased in silicone tubes: Growth across a six-
millimeter gap." J Neuropathol Exp Neurol 41 (1982): 412-422.

3. Dahlin, Lars B. and Göran Lundborg. "Use of tubes in peripheral nerve repair." 
Neurosurg Clin N Am 12 (2001): 341-352.

4. Williams, Lawrence R., Frank M. Longo, Henry C. Powell and Goran Lundborg and 
Silvio Varon. "Spatial‐temporal progress of peripheral nerve regeneration within a 
silicone chamber: Parameters for a bioassay." J Comp Neurol 218 (1983): 460-470.

5. Best, Timothy J. and Susan E. Mackinnon. "Peripheral nerve revascularization: A 
current literature review." J Reconstr Microsurg 10 (1994): 193-204.

6. Kaizawa, Yukitoshi, Ryosuke Kakinoki, Ryosuke Ikeguchi and Soichi Ohta, et al. "A 
nerve conduit containing a vascular bundle and implanted with bone marrow stromal 
cells and decellularized allogenic nerve matrix." Cell Transplant 26 (2017): 215-228.

How to cite this article: Kazuhiro, Ryosuke. “Manufacturing Synthetic Nerve 
Conduits for Extended Nerve Gaps: Present Assessments and Upcoming 
Research.” J Transplant Technol Res 14 (2024): 259.

mailto:kazuhiror@gmail.com
https://www.sciencedirect.com/science/article/pii/0014488682902151
https://www.sciencedirect.com/science/article/pii/0014488682902151
https://academic.oup.com/jnen/article-abstract/41/4/412/2613327
https://academic.oup.com/jnen/article-abstract/41/4/412/2613327
https://www.sciencedirect.com/science/article/pii/S1042368018300597
https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.902180409
https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.902180409
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2007-1006587
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2007-1006587
https://journals.sagepub.com/doi/abs/10.3727/096368916X692951
https://journals.sagepub.com/doi/abs/10.3727/096368916X692951
https://journals.sagepub.com/doi/abs/10.3727/096368916X692951

