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biofabricated tissues
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Magnetic resonance imaging compilation of a porous strand. Credit: Ozbolat
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Micropores in fabricated tissues such as bone and cartilage allow
nutrient and oxygen diffusion into the core, and this novel approach may
eventually allow lab-grown tissue to contain blood vessels, according to a
team of Penn State researchers.

"One of the problems with fabrication of tissues is that we can't make
them large in size," said Ibrahim T. Ozbolat, associate professor of
engineering science and mechanics. "Cells die if nutrients and oxygen
can't get inside."

Inside cells also do not differentiate if the chemical cocktail that triggers
stem cells to differentiate does not reach them. A porous structure allows
both nutrients and other fluids to circulate.

The researchers are trying a novel approach and creating tissue building
blocks with micropores. They consider this an alternative to
vascularization—growing blood vessels in the tissue—and call the
outcome porous tissue strands.

The researchers are starting with stem cells derived from human fat and
mixing them with sodium alginate porogens. Derived from seaweed,
sodium alginate can be printed into tiny particles that, when dissolved,
leave behind tiny holes—pores—in the fabric of the tissue. The team
uses the mixture to 3-D print strands of undifferentiated tissue. They can
then combine the strands to form patches of tissue.

When the researchers expose the tissue to the chemical cocktail, it turns
the stem cells into specific cells, in this case bone or cartilage. Because
of the pores, the fluid can flow to all of the stem cells.

The researchers report in a recent issue of Biofabrication that the strands
maintain 25 percent porosity and have pore connectivity of 85 percent
for at least three weeks.
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By 3-D printing strands next to and atop each other as shown in their 
previous work, the strands self-assemble to form patches of tissue.

"These patches can be implanted in bone or cartilage, depending on
which cells they are," said Ozbolat. "They can be used for osteoarthritis,
patches for plastic surgery such as the cartilage in the nasal septum, knee
restoration and other bone or cartilage defects."

In some ways, cartilage is easier than bone because in the human body,
cartilage does not have blood vessels running through it. However, some
bone is naturally porous, and so porosity is valuable in replacing or
repairing that bone. While currently only tiny patches can be made, these
patches are easier to fabricate than growing artificial tissue on
scaffolding.

The researchers are considering applying the same methods to muscle,
fat and various other tissues.

  More information: Yang Wu et al, Porous tissue strands: avascular
building blocks for scalable tissue fabrication, Biofabrication (2018). 
DOI: 10.1088/1758-5090/aaec22

Provided by Pennsylvania State University

Citation: Micropores let oxygen and nutrients inside biofabricated tissues (2018, December 20)
retrieved 28 April 2024 from
https://phys.org/news/2018-12-micropores-oxygen-nutrients-biofabricated-tissues.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/previous+work/
https://phys.org/tags/plastic+surgery/
https://phys.org/tags/human+body/
https://phys.org/tags/blood+vessels/
http://dx.doi.org/10.1088/1758-5090/aaec22
https://phys.org/news/2018-12-micropores-oxygen-nutrients-biofabricated-tissues.html
http://www.tcpdf.org

