Author’s Accepted Manuscript

Multi-tubule conduit-filler constructs loaded with
gradient-distributed growth factors for neural tissue
engineering applications

Hua Wu, Qing Fang, Jiaoyan Liu, Xiaofeng Yu,
Yigui Xu, Bo Xiao, Ying Wan

PIIL: S1751-6161(17)30465-4
DOI: https://doi.org/10.1016/j.jmbbm.2017.10.031
Reference: JMBBM2551

To appear in:  Journal of the Mechanical Behavior of Biomedical Materials

Received date: 16 July 2017
Revised date: 1 October 2017
Accepted date: 23 October 2017

Cite this article as: Hua Wu, Qing Fang, Jiaoyan Liu, Xiaofeng Yu, Yigui Xu,
Bo Xiao and Ying Wan, Multi-tubule conduit-filler constructs loaded with
gradient-distributed growth factors for neural tissue engineering applications,
Journal of the Mechanical Behavior of Biomedical — Materials,
https://doi.org/10.1016/j.jmbbm.2017.10.031

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/jmbbm
https://doi.org/10.1016/j.jmbbm.2017.10.031
https://doi.org/10.1016/j.jmbbm.2017.10.031

Multi-tubule conduit-filler constructs loaded with gradient-distributed growth
factors for neural tissue engineering applications

Hua Wu', Qing Fang?, Jiaoyan Liu?, Xiaofeng Yu?, Yigui Xu®, Bo Xiao**, Ying Wan?*

! Department of Nuclear Medicine and Minnan PET Center, the first Affiliated Hospital of Xiamen
University, Xiamen 316003, P. R. China

2 College of Life Science and Technology, Huazhong University of Science and Technology, Wuhan
430074, P. R. China

® Department of Research and Development, ZCPPE Ltd., 5160 Skyline Way NE, Calgary, Alberta,
Canada T2E 6V1

* Institute for Clean Energy and Advanced Materials, Faculty for Materials and Energy, Southwest
University, Chongging, 400715, P. R. China

* Corresponding authors

Dr. Bo Xiao

Tel: 86-23-68254762
Fax:86-23-68254969

E-mail: hustboxiao@gmail.com

Dr. Ying Wan

Tel: 86-27-87792147

Fax: 86-27-87792234

E-mail: ying_wan@hust.edu.cn (Y. Wan)

Abstract: Chitosan/silk fibroin/glycerophosphate gels were loaded with nerve growth factor
(NGF) and further processed into multi-tubule fillers. NGF was loaded into the fillers in such
a way so that a NGF gradient was established longitudinally along the filler length. A type of
poly(lactide-co-glycolide)(PLGA)/chitosan(CH) porous conduit was fabricated using a
pre-crosslinking method. The filler was fully filled into the lumen of conduits to build
multi-tubule conduit-filler constructs that are intended for long-gap peripheral nerve repair.
In vitro degradation in a lysozyme-contained medium revealed that constructs had
degradation-tolerant features and the optimized multi-tubule filler was capable of
maintaining its multi-tubules unblocked for around 10-week. After being degraded for

various periods up to 8 weeks, the optimal conduit-filler constructs showed confirmative
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