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An innovative system to meet the need of drug researchers is being developed in this project. The solution combines novel concepts from microrobotics and microfluidics to achieve a higher throughput, which will replace time
consuming and costly manual operations used today. The system is capable of automatically handling a cell suspension sample from sorting/singularization over immobilization, microinjection, release, and collection of cells,
iIncluding quality control. To achieve a this, dedicated microfluidics systems for preparation and handling of cell suspensions are combined with microrobotic systems specialized to address, handle and observe individual cells In
solution. The first fully automated system focuses on large cells like Xenopus oocytes. A specially designed flow cytometer for large opaque cells is combined with a carousel based microinjection system. The viabllity of cells is
guality-controlled by a vision-algorithm within the flow cytometer. Viable cells are then transferred on demand to the microinjection system where individual cells are reversibly immobilized and injected, guided by a vision-
feedback system. The fully automated system allows reducing the microinjection cycle from 300 seconds (manual approach) down to 6 seconds or less (automated approach) per cell. Further development steps are the
Integration of a force-feedback system for the microinjection to further enhance the success rate and the adaptation for injecting, many times smaller, hard-to-transfect-cells.
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Microinjection into large cells like Xenopus laevis oocyte is a common transfection method in the field of drug discovery. The

drawback of this method is its low throughput, costly manual operation, and operator dependent success rate.
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Our solution is a fully automated microinjection system, which is being developed within the EU-project HYDROMEL. The
system provides the complete cell handling cycle including sorting/singularization, immobilization, injection, release, and
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Vision and fluidic based sorting Carousel principle for parallel Collection in a vessel for
according size, shape, contrast, defects Immobilization, injection and release subsequent applications
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Challenges for automation:
« Sorting and singularization of cells out of suspension

- Correct orientation of oocytes (for later injection into the nucleus) Flow cytometer for large opaque cells Automated immobilization carousel Vision guided injection and quality

. Reliable. reversible immobilisation which stores, sorts and delivers viable  with self-orientation into a cone iIn control of correct oocyte orientation and
« Undefined cell adhesion oocytes on demand of the injection parallel with injection and release successful injection

» Quiality control system.
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