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of Lung Tissue Engineering Scaffolds
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INTRODUCTION MATERIALS & METHOD

Respiratory diseases, such as idiopathic pulmonary fibrosis,
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provides a promising approach. The mechanical
characteristics of human lungs change from elastic and
compliant alveolar regions to stiffer and stronger bronchial
and pleural regions. This progressive change in mechanical Interstitial Lung Disease (ILD) -
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scaffolds provide a conducive microenvironment for cells and | a stable shape and stored in Celuloss Nanoers (CNF
PBS at 4°C
for new tissue formation. Compared to other fabrication Lung lobes
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techniques, many 3D printing technologies have distinctive
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advantages for producing complex TE scaffolds with E'Borgzdk‘llz’a Figure 1 Schematic illustration for dual-crosslinkable hydrogel ink preparation and post-printing stabilization
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producing novel LungTE scaffolds via extrusion 3D printing.
Figure 2 Workflow of D-optimal experimental design for printing ink formulation screening.

RESULTS & DISCUSSION
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Table 1 Composition of the three optimal ink formulations

0 001 0.01 0.1 1 10 100
12.00 2.50 1.50 1.48 -14.37 1.63
Shear Rate (1/s)
12 424 12.00 1.50 1.00 1.29 -13.27 1.42
Figure 7 Rheological behaviour of printing inks
10 282 12.00 2.00 1.50 1.27 -9.74 1.37

* The inks exhibited strong shear-thinning behavior, enabling smooth extrusion while supporting

filament formation and shape fidelity after deposition.

CONCLUSIONS

* A D-optimal design screened 108 full-factorial candidates to 16 formulations, with 12% MeSF exhibiting
excellent printability (Pr > 0.95) and dimensional accuracy (AD < 5%).

* The inks showed strong shear-thinning behavior for smooth extrusion and stable hydrogel networks.

. . . . . o . * FTIR confirmed successful methacrylation of silk fibroin, yielding 3D printed scaffolds with well-
Figure S Optical microscope images of the surface and cross-section of scaffolds made by 3D printing: a) Formulation 7;

b) Formulation 12; ¢) Formulation 10 defined porous architectures and tunable pore geometry, which were dependent on ink composition.

Contact Prof. Min Wang (memwang@hku.hk) for further information.
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