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Supplementary Figures 

 
Figure S1. Custom designed 3D bioprinter. Photographs (left and right) and schematic 
drawing (middle) of a custom-designed 3D bioprinter composed of XYZ-stage, enclosure, 
microscope, heating unit, and mechanical/pneumatic dispensers. 
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Figure S2. Cytocompatibility of human umbilical vein endothelial cells (HUVECs) in the 
bioinks. (A) Fluorescence image of RFP expressing HUVECs within bioinks for 7 days. To 
analyze morphological change of HUVECs, (B) cell length and (C) aspect ratio were measured 
during 7 days (n = 10). (D) Proliferation ratio was measured using alamarBlue assay (n=4). (*p 
< 0.05; **p < 0.01; ***p < 0.001) 
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Figure S3. Functionality test for fabricated lobule structures. (A) Fabrication of liver lobule 
mimetic structure with PMHs only, and HUVECs patterned lobule structures. The secreted (B) 
albumin and (C) urea from PMHs in printed structures using traditional dECM bioink 
(PH/dECM-T and EC/PH/dECM-T) and dECM gBioink (PH/dECM-gB and EC/PH/dECM-
gB) (n = 5). 
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Figure S4. Acetaminophen (APAP) toxicity test for fabricated lobule structures. (A) 
Viability of the fabricated PMHs only, HUVECs only and patterned groups using traditional 
dECM bioink and dECM gBioink after APAP treatment. (n = 5). (B) The IC50 values (mM) of 
printed structures after APAP dose dependent treatment (n = 5). 


