Connecting labs for higher level organ-on- d p
chip systems: integration of a pH sensor E U R C s
and a blood vessel-on-chip on a CU N F E R E N CE 2[] 22

standardized platform

Anke R. Vollertsen'**, Hande Aydogmus®, Andreas Pollet*, Berend van Meer®, Albert van den Berg?, Massimo
Mastrangeli®, Jaap den Toonder?, Mathieu Odijk* and Andries D. van der Meer'?

! Applied Stem Cells Technologies group, University of Twente, Enschede, the Netherlands

2 BIOS Lab on a Chip group, University of Twente, Enschede, the Netherlands

3 Electronic Components, Technology and Materials group, Delft University of Technology, Delft, the Netherlands
4 Microsystems group, Eindhoven University of Technology, Eindhoven, the Netherlands

5 Organ-on-Chip Center Twente, MESA+, University of Twente, Enschede, the Netherlands.

*E-mail: a.r.vollertsen@utwente.nl

Introduction

Highly specialized development of chips for organ-on-chip (OoC) applications results in novel, cutting-edge
technologies. However, these chips rarely leave the developers’ labs due to specialized handling or incompatible
interfacing with other chips. As a result, their impact on the OoC field is severely limited. Previously, we have
shown that fluidic circuit boards (FCBs) with ISO-standardized interfacing can connect different chip modules
to create a higher level system [1]. Here, we take the next step by moving from platforms designed and tested
within a single lab to a platform which connects chips from three different developers from three different
universities. Specifically, a blood vessel-on-chip (TU Eindhoven) is combined with a pH sensor (TU Delft) on
an FCB (UTwente and Micronit) with the aim of performing online measurements of pH for monitoring cell
metabolism. We show the fluidic connection of all chips and first proof-of-principle measurements using DI
water, pH 4 buffer and cell culture medium incubated at different CO; levels.

Experimental procedure

The FCB fabrication was commercially outsourced to Micronit Microtechnologies. The pH sensor working
principle and blood vessel-on-chip were previously reported in [2] and [3], respectively. The chips were made
from hybrid materials and were mechanically clamped onto the FCB using bolts as reported in [1].
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By using an ISO-standardized system, we were able to combine chips from different labs into a single system with
a higher level purpose. In future, we will culture endothelial cells in the blood vessel-on-chip and monitor the pH
drop in the cell medium in response to the cells’ metabolism.
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