Accepted Manuscript

Biomaterials

A TRACER 3D Co-Culture tumour model for head and neck cancer

Miki Young, Darren Rodenhizer, Teresa Dean, Elisa D'Arcangelo, Bin Xu, Laurie
Ailles, Alison P. McGuigan

Pl S0142-9612(18)30052-8
DOI: 10.1016/j.biomaterials.2018.01.038
Reference: JBMT 18453

To appearin:  Biomaterials

Received Date: 30 October 2017
Revised Date: 9 January 2018
Accepted Date: 24 January 2018

Please cite this article as: Young M, Rodenhizer D, Dean T, D'Arcangelo E, Xu B, Ailles L, McGuigan
AP, A TRACER 3D Co-Culture tumour model for head and neck cancer, Biomaterials (2018), doi:
10.1016/j.biomaterials.2018.01.038.

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.2018.01.038

A TRACER 3D Co-Culture Tumour Model for Head and Neck

Cancer

Miki Young®, Darren Rodenhiz&rTeresa Dean, Elisa D’Arcang8l®in Xu*, Laurie Ailles,
Alison P McGuigah?

University of Toronto
200 College St.
Toronto, ON

M5S 3E5

! University of Toronto

Department of Chemical Engineering and Applied Clsam
200 College St.

Toronto

ON M5S 3E5

Canada

Phone: 416 978 7552

? Institute of Biomaterials and Biomedical EnginegriUniversity of Toronto
®Princess Margaret Cancer Centre, University Heétwork

* To whom correspondence should be addressed e-aiadn.mcguigan@utoronto.ca

Abstract

Cancer-associated fibroblasts (CAFs) are a key ocoemt of the tumour microenvironment and
have been shown to play an important role in tlogmassion of cancer. To probe these tumour-
stroma interactions, we incorporated CAFs derivieinf head and neck cancer patients and
squamous carcinoma cells of the hypopharynx (Fabto)the Tissue Roll for the Analysis of
Cellular Environment and Response (TRACER) platfeonestablish a co-culture platform that
simulates the CAF-tumour microenvironmental intécas in head and neck tumours. TRACER
culture involves infiltrating cells into a thin fibus scaffold and then rolling the resulting
biocomposite around a mandrel to generate a 3Dlayeted structure. Patterning the fibrous
scaffold biocomposite during fabrication enablestod over the specific location of different
cell populations in the rolled configuration. Hemee optimized the seeding densities and
configurations of the CAF and FaDu cell tissue isastto enable a robust 3D co-culture system
under normoxic conditions. Co-culture of CAFs witDu cells produced negligible effects on
radiation resistance, but did produce increasgsahferation rate and invasive cell migration at
24 and 48 h of culture. Our study provides the $&mi use of ourn vitro co-culture TRACER
model to investigate the tumour-stroma interacti@msl to bridge the translational gap between
preclinical and clinical studies.
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