Accepted Manuscript

Acta BIOMATERIALIA

Structure-Property—Function Relationships in Biomaterials

Tissue Processing Techniques for Fabrication of Covered Stents for Small-Di-
ameter Vascular Intervention

Shahar Cohen, Smadar Magal, Itay Yakov, Evyatar Sirabella, Anna Bitman, 5 } @m
Gabriel Groisman, Chaim Lotan ¢ @

PII: S1742-7061(17)30672-4

DOI: https://doi.org/10.1016/j.actbio.2017.10.044
Reference: ACTBIO 5150

To appear in: Acta Biomaterialia

Received Date: 1 June 2017

Revised Date: 13 October 2017

Accepted Date: 30 October 2017

Please cite this article as: Cohen, S., Magal, S., Yakov, L., Sirabella, E., Bitman, A., Groisman, G., Lotan, C., Tissue
Processing Techniques for Fabrication of Covered Stents for Small-Diameter Vascular Intervention, Acta
Biomaterialia (2017), doi: https://doi.org/10.1016/j.actbio.2017.10.044

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.actbio.2017.10.044
https://doi.org/10.1016/j.actbio.2017.10.044

Novel Tissue Processing Techniques for Fabrication of Covered Stents for
Small-Diameter Vascular Intervention

Shahar Cohen® ', Smadar Magal®, Itay Yakov®, Evyatar Sirabella?, Anna Bitman?,
Gabriel Groisman® and Chaim Lotan®

& Amnis Therapeutics Ltd., P.O. Box 146, Or Akiva, Israel.
® Department of Pathology, Hillel Yaffe Medical Center, P.O. Box 169, Hadera, Israel.

¢ Cardiovascular Research Center, Hadassah-Hebrew University Medical Center, P.O. Box
12000, Jerusalem, Israel.

Corresponding Author: Shahar Cohen, Laboratory for Tissue Engineering, Carmel Medical
Center, 7 Michal Street, Haifa, 3436212, Israel. Email: shaharco@gmail.com, telephone no.:
+972.522.616.931

! Present address: Laboratory for Tissue Engineering, Carmel Medical Center, 7 Michal
Street, Haifa, 3436212, Israel.

Abstract

Animal-derived pericardial tissue is a widely used biomaterial typically treated with
glutaraldehyde (GA) to achieve immunological acceptance and long-term durability.
However, GA fixation of biological tissue is associated with long-term failure due to
degeneration and calcification. In this study, we evaluated two alternative tissue
processing methods for the fabrication of pericardial tissue covered stents: detergent-
based decellularization (decell) and limited exposure to GA (gentle-glut). Processed
pericardial tissues were extensively characterized both in-vitro and in-vivo. Small-
diameter covered stents were fabricated and the ability to seal perforation was
evaluated in a flow circuit under physiological blood flow conditions. Results indicate
that decell-treated tissue appeared with preserved architecture, tissue strength and
stability. Gentle-glut tissue appeared with preserved architecture and increased
tissue stability, compared to fresh, unprocessed tissue. Reduction of bioburden was
demonstrated for both types of alternative treatments, as for GA fixation. Tensile
testing demonstrated that both decell- and gentle-glut treated tissues respond better
tolow strain, as may occur during balloon inflation and stent deployment. Upon
subcutaneous implantation in mice, gentle-glut and to a greater degree decell-treated
tissue, elicit better host response, with evidence of active tissue remodeling and no
detectable calcification, as compared with GA-treated tissue. Small-diameter stents
covered with tissues from all groups successfully sealed perforation under
physiological blood flow conditions in-vitro, without compromising flow. In summary,
covered stents may perform better with pericardial tissue processed according to the
methods described in this study. Adopting this methodology to other types of
cardiovascular implants and tissues is also suggested.
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