Accepted Manuscript

Biomaterials

A self-healing hydrogel as an injectable instructive carrier for cellular morphogenesis

Zhao Wei, Sharon Gerecht

PlI: S0142-9612(18)30634-3
DOl: 10.1016/j.biomaterials.2018.09.003
Reference: JBMT 18874

To appearin:  Biomaterials

Received Date: 24 April 2018
Revised Date: 6 August 2018
Accepted Date: 2 September 2018

Please cite this article as: Wei Z, Gerecht S, A self-healing hydrogel as an injectable instructive carrier
for cellular morphogenesis, Biomaterials (2018), doi: 10.1016/j.biomaterials.2018.09.003.

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 proof before it is published in its final 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.


https://doi.org/10.1016/j.biomaterials.2018.09.003

Title
A self-healing hydrogel as an injectable instruetbarrier for cellular morphogenesis

Zhao Wef® and Sharon Gerecht” "

Dr. Z. Wei, Prof. S. Gerecht

& Department of Chemical and Biomolecular Enginegrinfhe Institute for
NanoBioTechnology Physical-Sciences Oncology Centdshns Hopkins University,
Baltimore, MD 21218, USA

E-mail: gerecht@jhu.edu

S. Gerecht

b Department of Materials Science and EngineeringnsdHopkins University, Baltimore,
MD 21218, USA

Abstract:

Transplantation of progenitor cells can accelets®ie healing and regenerative processes.
Nonetheless, direct cell delivery fails to suppsutvival of transplanted cells or long-term
treatment of vascular related diseases due to aomiped vasculature and tissue conditions.
Using injectable hydrogels that cross-limksitu, could protect cell$n vivo, but their sol-gel
transition is time-dependent and difficult to pesty control. Hydrogels with self-healing
properties are proposed to address these limigtiet current self-healing hydrogels lack of
bio-functionality, hindering the morphogenesis efigered cells into a tissue structure. Here
we establish a gelatin (Gtn)-based self-healingréyel cross-linked by oxidized dextran
(Odex) as an injectable carrier for delivery of ethelial progenitors. The dynamic imine
cross-links between Gtn and Odex confer the selfing ability to the Gtn-I-Odex hydrogels
following syringe injection. The self-healing Gu®ldex not only protects the progenitors
from injected shear force but also allows contléaspatial/temporal placement of the cells.

Moreover, owing to the cell-adhesive and proteolgites of Gtn, the Gtn-I-Odex hydrogels
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