
Title: Automated smart carrier platform for a novel microfluidic chip

Richard Rösch1, Aditya Bhuvaneshwaran1, Holger Saal1 , Andreas Traube1,
1 Department of Laboratory Automation and Biomanufacturing Engineering, Fraunhofer Institute for Manufacturing Engineering and Automation (IPA), Stuttgart, Germany




Keywords: automated chip system, Microfludic chip, automation, autnomous system, Lab automation, modular design, sbs footprint


I. Abstract Body 

The testing of drugs is one of the most challenging aspects for drug development. Scientists usually have to experiment on living animals or perform tests on human cells in tissue cultures, neither are precise models of humans. A specific technology to fill this gap are organ-on-a-chip systems. These microfluidic chip systems are typically developed to mimic a particular tissue or interface between tissues. The chips themselves are quite small, however they need an external perfusion system. This perfusion system negates the possible advantage of the microfluidic chip being small. Therefore, microfluidic chips can hardly be used for automated handling.
At Fraunhofer IPA we have developed an automated smart carrier platform for a microfluidic chip. The carrier platform is designed following the standard SBS-Format and allows the chip to be handled in an automated system. Both, the chip and the interface for the nutrient medium, are accessible by a pipetting robot. The supply of nutrient medium is ensured by the carrier system. In addition, the parameters for the media supply can be set via WiFi or Bluetooth. Control of and access to the smart carrier platform is possible via default communication interfaces as SiLA or OPC-UA. Through an additional cut out in the carrier platform, imaging and optical read outs can be applied. 
As the carrier platform was designed following modular design principles, the microfluidic chip is exchangeable. The smart carrier platform is an enabler technology for easier integration and automated handling of microfluidic chips.
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