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Supporting figures 

  

Figure S1. (A) Storage modulus (G’) and loss modulus (G’’) of the bioinks containing various concentrations 

of SIS (0, 10, 20, 30, and 40 mg/mL), without tannic acid (TA). (B) G’ of the bioinks with and without 2 wt% 

TA at a frequency of 1 Hz. G’ and G’’ of the bioinks containing various concentrations of SIS (0, 10, 20, 30, 

and 40 mg/mL), (C) with and (D) without crosslinking agent (TA; 2 wt%). 

  



 

Figure S2. (A) Storage modulus (G’) and loss modulus (G’’) of the bioinks containing 10 mg/mL SIS, with 

various weight fractions of crosslinking agent (TA; 0, 1, 2, 3, and 4 wt%). (B) Yield stress (sy) of the bioinks. 

 

  



 

Figure S3. (A) Schematic showing a 3D printing process for fabricating Caco-2-laden 3D mesh model 

without villus-structures using collagen/SIS bioink. (B) DNA content (1, 7, and 14 days of culture) and 

growth rate (14 days of culture) for the Caco-2-laden models with (3D intestinal models; CLIV-C and CLIV-

CS) and without (intestinal mesh models; CLM-C and CLM-CS) villus-structures printed using collagen and 

collagen/SIS bioinks. (C) SEM images for the intestinal mesh models without villus-structures (CLM-C and 

CLM-CS) showing the brush border formation at 21 days of culture. (D) The immunofluorescence images 

show the formation of basement membrane (laminin, green), tight junction (ZO-1, red), and adherent junction 

(E-cadherin, green) for the Caco-2 cells in the mesh models at 21 days of culture. (E) Relative junction 

proteins expression area for the mesh models calculated using the ZO-1 and E-cadherin images. (F) DAPI 

(blue))/MUC17 (green) images of the Caco-2 cells in the CLM-C and CLM-CS after 21 and 28 days of culture. 

(G) MUC17 area fraction of the mesh models calculated using the MUC17 images. Enzymatic results, (H) 

ALP activities and (I) ANPEP activities for the 3D intestinal models and intestinal mesh models after 7, 14, 

and 21 days of culture. (J) Permeability coefficient (20 and 30 days of cell culture) and (K) glucose uptake 

ability (30 days of culture) of 3D intestinal models and intestinal mesh models.  


