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“From Lab-on-a-Chip to Organ-on-Chip”
The recent rapid developments in microfluidics technologies has enabled the realization of miniaturized laboratories. These Labs-on-a-Chip will play an important role in future medicine, both in point-of-care devices for drug or biomarker monitoring, as well as in early diagnostic devices. We developed a pre-filled ready-to-use capillary electrophoresis platform for measuring ions in blood. It is used to monitor lithium in finger-prick blood of manic-depressive patients, but can also be used for measuring calcium in blood for prevention of milk fever, or for measuring creatinine in blood or sodium in urine for early detection of ESRD. Another device was developed for analyzing male fertility by determining sperm concentration and motility in semen. Based on differences in impedance fingerprint, we can detect and sort out healthy from malformed sperm cells. Recently, there has been growing interest in studying micro-tissues and functional micro-organs on chip, to study diseases, improve the drug development process and develop precision medicine. Two examples will be given, that of the blood-brain barrier on chip and a micro blood vessel on chip to study atherosclerosis.
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     Artist’s impression of blood vessel on a chip to study vascular diseases.

