
Author’s Accepted Manuscript

Mechanical Properties and Failure Analysis of
Visible Light Crosslinked Alginate-Based Tissue
Sealants

Patrick Charron, Spencer L. Fenn, Alex Poniz,
Rachael A. Oldinski

PII: S1751-6161(16)00041-2
DOI: http://dx.doi.org/10.1016/j.jmbbm.2016.02.003
Reference: JMBBM1799

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

Received date: 12 November 2015
Revised date: 1 February 2016
Accepted date: 3 February 2016

Cite this article as: Patrick Charron, Spencer L. Fenn, Alex Poniz and Rachael A.
Oldinski, Mechanical Properties and Failure Analysis of Visible Light
Crosslinked Alginate-Based Tissue Sealants, Journal of the Mechanical
Behavior of Biomedical Materials,
http://dx.doi.org/10.1016/j.jmbbm.2016.02.003

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 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.

www.elsevier.com/locate/jmbbm

http://www.elsevier.com/locate/jmbbm
http://dx.doi.org/10.1016/j.jmbbm.2016.02.003
http://dx.doi.org/10.1016/j.jmbbm.2016.02.003


Mechanical Properties and Failure Analysis of Visible Light Crosslinked Alginate-Based Tissue 

Sealants 

 

Patrick Charron
1†

, Spencer L. Fenn
2†

, Alex Poniz
1
, Rachael A. Oldinski

1,2,3
* 

 

1
Mechanical Engineering Program, College of Engineering and Mathematical Sciences, 

Univeristy of Vermont;  

2
Bioengineering Program, School of Engineering and College of Medicine, University of 

Vermont;  

3
Department of Medicine, College of Medicine, University of Vermont, Burlington, VT 

 

†Equal Authorship 

*Contact/Corresponding Author:  

Rachael A. Oldinski 

33 Colchester Ave 

Burlington, VT 05405 

Oldinski@uvm.edu  

802-656-3338 

 

Keywords: Visible light crosslinking; alginate; oxidation; burst pressure; tissue sealant 

 

Abstract 

Moderate to weak mechanical properties limit the use of naturally-derived tissue sealants for 

dynamic medical applications, e.g., sealing a lung leak. To overcome these limitations, we 

developed visible-light crosslinked alginate-based hydrogels, as either non-adhesive 

methacrylated alginate (Alg-MA) hydrogel controls, or oxidized Alg-MA (Alg-MA-Ox) tissue 

adhesive tissue sealants, which form covalent bonds with extracellular matrix (ECM) proteins. 

Our study investigated the potential for visible-light crosslinked Alg-MA-Ox hydrogels to serve 

as effective surgical tissue sealants for dynamic in vivo systems. The Alg-MA-Ox hydrogels 

were designed to be an injectable system, curable in situ. Burst pressure experiments were 

conducted on a custom-fabricated burst pressure device using constant air flow; burst pressure 
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