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Digital microfluidics (DMF) represents a powerful platform for manipulating liquids with exceptional precision, enabling volume control, multiplexed mixing, and the creation of diverse liquid interfaces. This lecture explores the underexplored territory of integrating DMF with chemical and biological sensors, showcasing the transformative potential of this fusion.

By seamlessly merging chemical and biological sensors with digital microfluidics, we unlock capabilities that enriches both technologies. DMF’s unique fluid-handling capabilities facilitate meticulous control over samples, enabling dynamic analyses and real-time experimentation. Notably, DMF serves an invaluable tool for sample preparation, a pivotal step bridging the gap between real-world samples and sensor technologies. The efficacy of sample preparation profoundly influences sensor performance, from accuracy and sensitivity to reliability.

In this lecture, I will introduce the fundamentals of electrowetting-based fluid manipulation and diverse sample preparation techniques on DMF. Then I will navigate the convergence of digital microfluidics and chemical/biological sensors, revealing how their fusion promises advancements in both sensor capabilities and sample manipulation techniques. The lecture will be concluded with the remarks on vision and prospectus on the impact of integrating DMF into chemical and biological sensor development. This union not only elevates the sensor field but also cultivates applications spanning diverse domains such as medical diagnostics, environmental monitoring and pharmaceutical research.


