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Application I:
Caspofungin effect on C. albicans infection in a gut-on-chip model

Application II:
Quantitative assessment of the preventive effect of butyrate in an 

inflammatory-bowel-disease-on-chip model
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𝑉𝑐𝑜𝑚𝑝 =
𝑉𝑖𝑐𝑜𝑚𝑝

𝑉𝑖
,

𝑐𝑜𝑚𝑝: one of the three compartments
𝑉𝑖𝑐𝑜𝑚𝑝: the proportional overlapping volume 
of microcolony i with 𝑐𝑜𝑚𝑝
𝑉𝑖: overall volume of microcolony i

• Localization of microcolonies 
on epithelial tissue landscape

• Quantification of epithelial 
tissue penetration and 
vascular invasion
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𝐶𝑜𝑚𝑝𝑎𝑐𝑡𝑛𝑒𝑠𝑠 =
𝑉𝑜𝑏𝑗𝑒𝑐𝑡

𝑉𝑓𝑖𝑡𝑡𝑖𝑛𝑔 𝑒𝑙𝑙𝑖𝑝𝑠𝑜𝑖𝑑

Inflammatory bowel disease (IBD)
• Chronic inflammation of the gastrointestinal (GI) tract
• Severe and rising healthcare issue in the world, especially in industrialized countries

Gut-on-chip has been developed to a disease-model 
mimicking IBD using dextran sodium sulfat (DSS)

✓Reduced expression of E-Cadherin

✓Elevated levels of proinflammatory cytokines 
such as IL-6 and IL-8

Experimental setup

✓Preventive effect of butyrate on the tissue damage caused by DSS
✓ Increased flatness in microcolonies under DSS
✓Reduced fungal volume and invasion after pretreatment with butyrate
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