
 

New technology for growing printed tissues
for transplantation
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CarGrow characterization. A) The fabrication process of the microgels: W/O
emulsion is used to fabricate spherical microgels from κ-Carrageenan. The water
droplets in the continuous phase are formed using mechanical stirring and are
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stabilized using the nonionic surfactant Span 80. During cooling, the polymer
chains in the water droplets undergo ionic gelation and generate spherical
microgels. The formed microgels are separate from the oil phase using
centrifugation. B) Light microscopy image of dilute microgels (scale bar: 50 µm)
and C) cryo-SEM image of the sedimented microgels within the continuous
phase (0.1m KCl) (scale bar: 20 µm). The images demonstrate the spherical
morphology of the particles. D) Size distribution of the microgels (n = 6).
Rheological characterization of the microgels using E) strain sweep test, F)
temperature sweep test, G) steady shear flow test, and H) thixotropic test (n = 3,
G': storage modulus dark blue, G'': Loss modulus light blue). I) The diffusion
coefficient of fluorescein tracer (376 Da) and Albumin-FITC (66.4 kDa)
through PBS (red), CarGrow (blue), and gelatin support material (green) was
calculated using FRAP experiment (n ≥ 3). J) Photographs of CarGrow and
gelatin support bath placed on the university logo photograph demonstrate their
transparency (scale bar: 10 µm). ns: not significant, ****p Advanced Science
(2022). DOI: 10.1002/advs.202200882

Researchers at the Technion–Israel Institute of Technology have
developed an innovative technology for growing tissue for
transplantation by printing it into a microgel bath as support material.

The research, published in Advanced Science, was led by Professor
Shulamit Levenberg and her doctoral student Majd Machour from the
Faculty of Biomedical Engineering along with Professor Havazelet
Bianco-Peled and doctoral student Noy Hen from the Wolfson Faculty
of Chemical Engineering and The Norman Seiden Multidisciplinary
Graduate program in Nanoscience & Nanotechnology.

Tissue printing is an innovative approach for creating tissue for
transplantation. In this technique, also called bio-printing, living cells are
embedded in biological ink and printed layer upon layer. The printed
tissue then undergoes growth for days or weeks until it is ready for
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printing.

Prof. Levenberg says, "Many research groups around the world are
working on improving tissue printing, but most of them are focusing on
the printing phase and the initial product—the printed tissue. However,
the growth phase of the tissue—that is, the period between the printing
and the transplantation in the target organ—is no less important.

"This is a complex period in which the printed cells divide, migrate, and
secrete their extra cellular matrix and attach to each other to create the
tissue. One of the problems is that in this complex process, the tissues
tend to distort and shrink in an uncontrolled manner."

The Technion researchers thus focused on preventing the uneven
shrinkage of the printed tissue in the weeks after printing. The solution
was found through changing the medium in which the tissue is printed
and grown.

The new concept, print-and-grow, is based on an original medium
developed by the researchers—an innovative microgel used as a support
material in the process, CarGrow, which is a substance mainly composed
of carrageenan (Carrageenan-K) and is produced from red algae. In fact,
the new support bath preserves the size of the tissue after printing and
prevents it from shrinking and losing its shape.

This process allows reliable and controlled production of functional
tissue in the desired size and shape. Since this material is transparent, it
makes it possible for the scientists to monitor the development of the
tissue through imaging.

The Technion researchers hope the new method will lead to the
development of new technologies for bio-printing. The research was
supported by an ERC (European Research Council) grant from the
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European Union.

About a year ago, Prof. Levenberg published another breakthrough in
the field of bio-printing in Advanced Materials. In that study, she was
able to create a printed tissue flap based on collagen and living cells
containing major blood vessels and small blood vessels that feed the
tissue and make possible a connection to the artery after the transplant.
This allowed immediate blood flow into the engineered tissue right after
the transplant, which accelerates and improves the integration of the 
tissue in the body.

  More information: Majd Machour et al, Print‐and‐Grow within a
Novel Support Material for 3D Bioprinting and Post‐Printing Tissue
Growth, Advanced Science (2022). DOI: 10.1002/advs.202200882
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