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Figure S1. Gelation time for HA/fibrin composite with each concentration of HA. (A) HA/fibrin 

composite in 6-well plate with 0.0, 0.2 and 0.4% HA contents respectively. (B) Time taken to gelate 

completely after reacting with thrombin with varying concentration of HA components (0.0, 0.2 and 

0.4 %). 
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Figure S2. Gel rheology analysis as a function of strain for HA/fibrin composite with each 

concentration of HA. The (A) storage and (B) loss modulus as a function of strain at the same 

temperature and oscillation frequency in gel rheology analysis for HA/fibrin composite with varying 

concentration of HA contents (0.0, 0.2 and 0.4 %). 
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Figure S3. Critical strain and value of modulus of HA/fibrin composite for each HA 

concentration. (A) The critical strain of HA/fibrin composite for each concentration of HA. The (B) 

storage and (C) loss modulus at 5% strain state in gel rheology analysis for HA/fibrin composite with 

varying concentration of HA components (0.0, 0.2 and 0.4 %). 
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Figure S4. Confocal live/dead images of MKN74 and SW620 respectively in different HA 

concentration and culture time points. (green: calcein-AM, red: ethd-1) (n= 4-6 chips per condition) 

(Scale bar: 200 μm) 
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Figure S5. Tumor cell viability in 2D culture with varying HA concentration.  
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Figure S6. Confocal images for cell proliferation of MKN74 and SW620 respectively in different 

HA concentration and culture time points. (green: Ki-67, blue: nuclei) (n= 4-6 chips per condition) 

(Scale bar: 200 μm) 
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Figure S7. Tumor cell proliferation in 2D culture with varying HA concentration. (Scale bar: 200 

μm) 
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Figure S8. Confocal image analysis of tumor cell morphology of MKN74 and SW620 respectively 

in different HA concentration and culture time points. (red: F-actin, blue: nuclei) (n= 4-6 chips per 

condition) (Scale bar: 200 μm)  
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Figure S9. Tumor cell cytoplasmic area in 2D culture with varying HA concentration. (Scale bar: 

200 μm) 
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Figure S10. Gel construct observation under experiment conditions. HA-fibrin composite with 

varying HA concentration (0.0%, 0.2%, and 0.4%) was filled into middle channel and no cells were 

injected to other side channels. Scale bar: 200 μm 
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Figure S11. ELISA quantification of growth factors/cytokines. (A) TNF-α (B) TGF-ß (C) VEGF-A 

for each concentration of HA (0.0, 0.2 and 0.4 %) in HA/fibrin composite.  
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Figure S12. Tumor-fibroblast microspheroid formation using SpheroFilm(INCYTO) at day 2. Scale 

bar: 300 μm 
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Figure S13. Representative confocal images of direct interaction between tumor-fibroblast 

microspheroid and blood vessel. Scale bar: 100 μm. 

 

 

 

 

 



 
15 

 

Figure S14. Representative confocal z-section images of direct interaction between blood vessel and 

tumor microspheroid (white arrows indicate direct interaction between endothelial cells and the 

microspheroids). (Scale bar: 200 μm) 

 


