
Accepted Manuscript

Macromolecular Nanotechnology

Sacrificial Crystal Templating of Hyaluronic Acid-Based Hydrogels

Richelle C. Thomas, Paul E. Chung, Shan P. Modi, John G. Hardy, Christine E.

Schmidt

PII: S0014-3057(16)31272-1

DOI: http://dx.doi.org/10.1016/j.eurpolymj.2016.10.022

Reference: EPJ 7559

To appear in: European Polymer Journal

Received Date: 17 July 2016

Revised Date: 25 September 2016

Accepted Date: 10 October 2016

Please cite this article as: Thomas, R.C., Chung, P.E., Modi, S.P., Hardy, J.G., Schmidt, C.E., Sacrificial Crystal

Templating of Hyaluronic Acid-Based Hydrogels, European Polymer Journal (2016), doi: http://dx.doi.org/

10.1016/j.eurpolymj.2016.10.022

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.

http://dx.doi.org/10.1016/j.eurpolymj.2016.10.022
http://dx.doi.org/10.1016/j.eurpolymj.2016.10.022
http://dx.doi.org/10.1016/j.eurpolymj.2016.10.022


  

Title: Sacrificial Crystal Templating of Hyaluronic Acid-Based Hydrogels. 

 

Authors: Richelle C. Thomas a,b,c, Paul E. Chung b, Shan P. Modi a, John G. Hardy a,c,*, Christine E. 

Schmidt a,c,* 

 

Affiliations: 

a Department of Biomedical Engineering, The University of Texas at Austin, Austin, TX, USA 

b McKetta Department of Chemical Engineering, The University of Texas at Austin, Austin, TX, USA  

c J. Crayton Pruitt Department of Biomedical Engineering, The University of Florida, Gainesville, FL, 

USA 

 

Emails: thomas.richelle@gmail.com (R.C.T.); paul.chung@utexas.edu (P.C.); 

shanmodi13@gmail.com (S.P.M.); johnhardyuk@gmail.com (J.G.H.), schmidt@bme.ufl.edu (C.E.S.). 

 

*Authors to whom correspondence should be addressed: 

J. Crayon Pruitt Department of Biomedical Engineering, The University of Florida, Gainesville, FL 

32601; E-mail: johnhardyuk@gmail.com (J.G.H.), schmidt@bme.ufl.edu (C.E.S.); Tel:+1-352-273-

9222; Fax: +1-352-273-9221. 

 

ABSTRACT: 

Natural tissues have intricate structures organized in a hierarchical fashion over multiple length 

scales (Å to cm). These tissues commonly incorporate pores as a key feature that may regulate cell 

behavior. To enable the development of tissues scaffolds with biomimetic pore structures, it is 

important to investigate methods to impart pores to biomaterials, such as the use of novel sacrificial 

porogens. Here we report the use of sacrificial crystals to impart pores to biopolymer hydrogels 

(based on a methacrylated hyaluronic acid derivative) with macroscopic crystal templated pores 

embedded within them. The pore structure was investigated using microscopy (cryoSEM and 

confocal), and the specific sacrificial porogen used was found not only to impact the pore structure, 

but also swelling and mechanical properties. Such templated hydrogels have prospects for 

application as instructive tissue scaffolds (where the pore structure controls cell alignment, 

migration etc.). 
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