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Abstract : The droplet-based microfluidic are used as micro-reactors for chemical and biological assays. Hence, the precise
addition of reagents into the droplets is essential for this function in the scope of lab-on-a-chip applications. To obtain the
characteristics (size, velocity, pressure, and frequency of production) of droplets, this study describes an integrated on-chip
method of real-time signal detection. By controlling and manipulating the fluids, the flow behavior can be obtained in the
droplet-based microfluidics. The detection method is used a type of infrared sensor. Through the varieties of droplets in the
microfluidic devices, the real-time conditions of velocity and pressure are gained from the sensors. Here the microfluidic
devices are fabricated by polydimethylsiloxane (PDMS). To measure the droplets, the signal acquisition of sensor and LabVIEW
program control must be established in the microchannel devices. The devices can generate the different size droplets where
the flow rate of oil phase is fixed 30 μl/hr and the flow rates of water phase range are from 20 μl/hr to 80 μl/hr. The
experimental results demonstrate that the sensors are able to measure the time difference of droplets under the different
velocity at the voltage from 0 V to 2 V. Consequently, the droplets are measured the fastest speed of 1.6 mm/s and related flow
behaviors that can be helpful to develop and integrate the practical microfluidic applications.
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