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Introduction

The majority of screening and predictive models do not reflect the physiology of the human intestinal tract since they show major limitations to include
the processes that determine the oral bioavailability?. A major drawback of current intestinal models is the use of single cell lines and the static
environment, which is in contrast with the dynamic processes in vivo?. Here we overcome these shortcomings by combining ex vivo models and organ on
a chip technology.

Goal

The goal of this project was to design a microfluidic chip for application of fresh intestinal tissue (inTESTine Chip), and to study how flow rate
influences the integrity, viability and functionality of the intestinal tissue.

Approach Method ot houre =
In this study, we developed a microfluidic chip (Fig 1(A)) that: réjn b e
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Basolateral microchannel
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Fig 2. Schematic of the experimental design used in this study. We inserted human intestinal tissue (colon) inside the
microfluidic chip, maintained it by constant perfusion for 26 hours at two different flow rates (2 and 20 ml/hr).

Table 1. Adsorption of model drugs Drug Recovery
inside the inTESTine Chip. The
compounds were introduced from Atenolol 100% ReSUItS
the inlets of the system and retrieved Antipyrine 859%
Lrom the outlletS- TZe inTESTinefChr:p Caffeine 959, Human colon tissue was applied in the InTESTine Chip and studied for 26 h (Figure 2).
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and basolateral outlets. Although slightly increased transport was observed under “§’ ) . él .
(C) Schematic of the fluidic system. It high flow conditions, the ratio stayed at the same level §§ [ &
consists of two microfluidic circuits, one and were comparable to the beginning of the experiment & ° 1,0
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basolateral side of the intestinal barrier. The two different flow rates, i.e. 2 ml/hr and 20 ml/hr; N=3. 2 ’
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Dose apical sample  Sample v s IBD patients) or Clostridium Difficile toxin (10 pg/mL).
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Conclusions / next steps: Convol .ol

e We have developed a novel microfluidic platform with an enhanced throughput to be able to study (drug) absorption, and impact of drugs, nutrition and microbial
environment on gut health

 InTESTine Chip can be applied to human intestinal tissue biopsies with remained tissue viability and functionality for 26 hours

e We are currently using the InTESTine Chip to study in combination with microbial components to study the influence of host-microbe interactions on drug
absorption and immune response
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