
This is a repository copy of Click-crosslinkable Collagen Hydrogels For Cytocompatible 3D
Culture In Regenerative Medicine.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/111921/

Version: Accepted Version

Proceedings Paper:
Holmes, RA, Yang, X orcid.org/0000-0002-0144-2826, Tronci, G 
orcid.org/0000-0002-9426-4220 et al. (1 more author) (2016) Click-crosslinkable Collagen 
Hydrogels For Cytocompatible 3D Culture In Regenerative Medicine. In: Tissue 
Engineering Part A. TERMIS - Americas Conference & Exhibition, 11-14 Dec 2016, San 
Diego, USA. Mary Ann Liebert , S126-S126. 

https://doi.org/10.1089/ten.tea.2016.5000.abstracts

(c) Mary Ann Liebert, Inc. This is an author produced version of an abstract published in 
Tissue Engineering Part A. Uploaded in accordance with the publisher's self-archiving 
policy. Final publication is available from Mary Ann Liebert, Inc., publishers at: 
https://doi.org/10.1089/ten.tea.2016.5000.abstracts

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 
Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright 
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy 
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The 
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White 
Rose Research Online record for this item. Where records identify the publisher as the copyright holder, 
users can verify any specific terms of use on the publisher’s website. 

Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 

mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/


483 Click-crosslinkable Collagen Hydrogels For Cytocompatible 3D Culture In Regenerative

Medicine

R. A. Holmes, X. Yang, G. Tronci, D. Wood;

Department of Oral Biology, University of Leeds, Leeds, UNITED KINGDOM.

Hydrogels provide a three-dimensional (3D) framework with tissue-like elasticity for culturing cells in

regenerative medicine. Injectable materials delivered in aqueous solution are considered ideal for the

introduction of cells and bioactive factors through minimally invasive methods to fill complex 3D shapes.

A novel injectable click-crosslinkable collagen-based hydrogel has been created capable of cell

encapsulation in vitro/in vivo. The objectives were to prepare a novel cross-linking strategy for the

formation of hydrogels with varied mechanical and physical properties to examine differentiation and

proliferation with dental pulp stem cells (DPSCs). Collagen was thiolated by a substitution reaction using

Traut's reagent at pH 7.4 without the need of an additional base. The degree of functionalization was

quantified using a TNBS assay and circular dichroism was used to confirm the ratio of positive to

negative peaks (RPN) was comparable to native collagen. The hydrogels were formed in 10 minutes by a

thiol-ene photo-click reaction using violet light (405ௗnm) between the thiolated collagen and

poly(ethylene glycol) norbornene. Varied mechanical and physical properties of the gels have been made

by varying the molar ratio of SH: norbornene and the degree of thiol functionalization. The effect of

degradation on the mechanical and physical properties were studied using both simulated body fluid and

collagenase. The prepolymer solution was prepared in PBS and DPSCs and G292 cells were encapsulated

in the gel in vitro. Cell spreading, cell migration and cell survival were analysed using ATP assay and

LIVE/DEAD staining.
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