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Control and detection of biological reactions on_integrated circuits through
cell immobilization and in vivo sensing microenvironments
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In this stud¥, we conceptualize cells as machines capable of releasing
therapeutic agents and receiving biological responses. We envision these cells to engage in
bidirectional information exchange with integrated circuits and sensors. Achieving this requires
methods to immobilize living cells on substrates, technologies for precise placement of multiple
cell types, and mechanisms within cells to respond to microenvironments within living organisms.
Utilizing pairs of click-reactive functional groups, cells were effectively immobilized and
positioned on substrates. Furthermore, we engineered genetic switches that respond to
microenvironments such as elevated cytokine levels in cancerous or inflamed tissues, in comparison

to normal tissues.
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