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Figure 1 Customized 3D printer and experimental design??: (A) Schematic representation of the proposed coaxial printing

approach to establish vascularized bioartificial pancreatic constructs, pancreatic insulin secreting cells will be housed in the

core component, which will be surrounded by EPC or Tregs cells; (B) The dual ink co-axial bioprinter; (C) 3D models of the

extruder heads; (D) 3D models of the nozzle; (E) Microscope image of coaxial structure of printing nozzle; (F) Bright field

image of coaxial lutrol strand printed with blue/red dye to visualize core and shell structure respectively are displayed.
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Figure 2 Perfusion-decellularization of murine pancreas?l: (A~D) Panel images depict gradual change of color from perfusion-

decellularization of mouse pancreas with 0.5% SDS; (D) Resulting decellularized pancreas after 325 min appeared translucent.
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Figure 3 Islet isolation from porcine pancreas and infusion protocol via pancreatic duct?’): (A) Representative image of the
pancreas perfusion system ((Dclosed chamber, @peristalticpump, (3bubble trap); (B) H&E staining of fibroblasts in the
decellularized pancreas at low and high magnification; (C) Gross morphology of recellularized porcine partial pancreas
scaffold with isolated porcine islets; (D) Sequential infusion protocol of isolated islets via pancreatic duct; (E) Dithizone

staining of isolated islet cells (scale bar: 100 mm).
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Figure 4 Overview of the compact multifrequency MRE setup and representative shear wave fields?*?: (A) Illustration of the

compact MRE benchtop system; (B) Wave images acquired at different vibration frequencies and in different tissue types.
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Figure 5 Schematic diagram and partial results of co transplantation of fibroblasts and endothelial cells to improve the

endothelialization of pancreatic acellular scaffold?8]: (A) Schematic diagram of experiment plan; (B) Tubule-formation in the
HUVEC group a, b, ¢ and the co-culture group (HUVECs and FBs; d, e, f) grown on Matrigel after 3, 6 and 8 h (scale bar:50 pm).
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Review

Research Progress on Acellular ECM Scaffold for Islet
Organoid Construction

WANG Yu-kang, WANG Jie, YI Xin, FU Shuang, WANG Shu-fang”
(Key Laboratory of Bioactive Materials of Ministry of Education, College of Life Sciences,
Nankai University, Tianjin 300071, China)

Abstract As a common chronic disease, the treatment of diabetes has always been concerned. The strategy of
islet transplantation and organoid technology for treatment are difficult to play the expected role due to
insufficient donors, low vascularization and loss of microenvironment. The acellular scaffold retains the overall
structure of the natural ECM and the inherent growth factors, simulates the microenvironment of cells replanted
in vivo, making the acellular scaffold an ideal carrier for islet transplantation. The current research has confirmed
that the acellular scaffold of organs has high academic research value and clinical application potential. In this
paper, we summarized the construction methods of acellular scaffolds for organs and introduced the research
progress of acellular scaffolds for the construction of regenerated pancreas in recent years. In general, acellular
scaffolds are usually constructed by injecting detergent and enzyme solution and supplemented by physical
effects. Meanwhile, organoids prepared on the basis of ECM scaffolds have produced short-term positive
therapeutic effects in animals. In addition, the methods of endothelialization of the acellular scaffold were
introduced, such as co-culture of multiple cell types and enrichment of growth factors in various ways. Finally,
the challenges and future development opportunities faced by acellular scaffolds at this stage were summarized.
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