
Supporting Information 

for 

Augmented Peripheral Nerve Regeneration Through Elastic Nerve 

Guidance Conduits Prepared using Porous PLCL Membrane with 

3D Printed Collagen Hydrogel

Jin Yoo1,8, Ji Hun Park2,8, Young Woo Kwon3,7, Justin J. Chung1, In Cheul Choi4, Jae Joon 

Nam4, Hyun Su Lee5, Eun Young Jeon1, Kangwon Lee5, Soo Hyun Kim1,6, Youngmee Jung1,7,9 

and Jong Woong Park4,9

1 Center for Biomaterials, Biomedical Research Institute, Korea Institute of Science and 

Technology (KIST), Seoul, Republic of Korea
2 Department of Orthopedic Surgery, Korea Guro Hospital, Seoul, Republic of Korea
3 Department of Orthopedic Surgery, Eulji Medical Center, Seoul, Republic of Korea 
4 Department of Orthopedic Surgery, Korea University Anam Hospital, Seoul, Republic of Korea 

5 Program in Nanoscience and Technology, Graduate School of Convergence Science and 

Technology, Seoul National University, Seoul, Republic of Korea
6 KU-KIST Graduate School of Converging Science and Technology, Korea University, Seoul, 

Republic of Korea 
7 School of Electrical and Electronic Engineering, Yonsei University, Seoul, Republic of Korea 
8 These authors contributed equally to this work. 
9 Authors to whom any correspondence should be addressed. 

Corresponding:

*Jong Woong Park, M.D., Ph.D., E-mail : ospark@korea.ac.kr

*Youngmee Jung, Ph.D., E-mail: winnie97@kist.re.kr

1

Electronic Supplementary Material (ESI) for Biomaterials Science.
This journal is © The Royal Society of Chemistry 2020

mailto:ospark@korea.ac.kr
mailto:winnie97@kist.re.kr


2



Figure S1. The left photograph shows the procedure for the measurement of isometric tetanic 

force. The right photograph shows the dissected muscle from tissues; the contralateral side and the 

operated side, respectively.
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Figure S2. (A) Hydrated 3D printed collagen hydrogel on the PLCL membrane. A small amount 

of Alcian blue dye to improve visibility. (B) Longitudinal cross-sectioned photograph of the 

fabricated NGCs, demonstrating the consistency of the hydrogel deposition along the length.
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Figure S3. Characterization of the 3D printed collagen hydrogel. Thickness of 3D printed hydrogel 

line in hydrated and freeze-dried states, and inter-gel spacing of collagen hydrogel in hydrated 

state. 
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Figure S4. Biocompatibility and cytotoxicity of PLCL membranes and PLCL membranes with 

3D printed collagen hydrogel. Fluorescent images of live & dead assay of PC12 cells cultured on 

PLCL membranes. Live cells are visualized as green and the dead cells as red.
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Figure S5. Transmission electron microscope (TEM) images of nerve tissues at 12 weeks after 

operation. The nerve tissue in all groups mainly consisted of myelinated nerve fibers with thick 

myelin sheaths and uniform thickness, which is consistent with the result of toluidine-blue staining 

measurements. 
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