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SUMMARY
Blood vessels convey essential nutrients to end organs, and when diseased, they must be replaced or bypassed. Traditionally
plastic and synthetic materials have been used but are susceptible to thrombosis, stenosis, and poor patency rates. A recent
report in Science Translational Medicine describes a decellularized matrix grown in vitro from commercially sourced
ﬁbroblasts that can be used as a vascular graft. Fibroblasts are grown for several weeks on a ﬁbrin scaffold, laying down a
collagen layer. After decellularization and transplantation as an arteriovenous ﬁstula, this group showed that grafts
remained patent for several weeks. The lack of cellular material in this graft at the time of transplantation reduced the risk of
immune rejection. The matrix laid down by the ﬁbroblasts can serve as a scaffold for recipient cells to colonize after
implantation, but also provides structural support for arterial blood ﬂow. Other tissue-engineered grafts of decellularized
matrices have recently been tested in clinical trial. For these strategies, the cell type, scaffold material, and culture
conditions are key components that dictate not only the type and quality of the end product, but also allow standardization
and quality control necessary for widespread translation into clinical use. These off-the-shelf decellularized products may be
the ﬁrst in a new generation of therapies for patients with cardiovascular disease. (J Am Coll Cardiol Basic Trans Science
2018;3:119–21) © 2018 The Author. Published by Elsevier on behalf of the American College of Cardiology Foundation.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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C E NT R AL IL L U STR AT IO N Decellularized Vessel
Manufacturing Workﬂow

achieved hemostasis without thrombosis. Encouraging results were also seen on mechanical testing of
the vessels. Before implantation and after 3 or 6
months, burst pressure and suture retention strength
were similar or better compared with native arteries.
At the time of explantation at either 3 or 6 months,
re-endothelialization was seen as a monolayer of
CD31þ endothelial cells on the luminal surface. There
was no ectopic calciﬁcation seen by von Kossa
staining. There was neither anastomotic stenosis nor
hyperplasia as is often seen in grafts of synthetic
materials. Most grafts lacked signiﬁcant inﬂammatory
cell inﬁltration, and markers of systemic inﬂammatory response were not elevated. While not all grafts
functioned perfectly, these promising results show
the biocompatibility, recellularization, and functionality in a primate model.

TRANSLATIONAL RELEVANCE
The ﬁeld of tissue-engineered vascular conduits has
made considerable progress since early attempts
dating back to the 1960s when materials such as
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