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I. Abstract Body 
Microfluidic technology has advanced biological research and medical diagnostics by enabling large-scale parallelization and integration of multiple processes within hand-sized areas. As functionality and size of the circuits increase, integrating a large number of active microfluidic components such as valves and pumps is limited by the complexity and cost of external hardware control. Autonomous microfluidic systems aim to deliver the results of large multi-step bioassays without external controls or energy input. Embedded control facilitates portability and intuitive operation. Manufacturing is a key bottleneck in the prototype to production stage transition of microfluidic logic circuits. This research developed a high-throughput fabrication process using laser engraving to produce a microfluidic pneumatic oscillator in ring configuration for portable lab-on-a-chip platforms. The device consists of a polydimethylsiloxane (PDMS) membrane sandwiched between laser-engraved polymethylmethacrylate (PMMA) layers. The frequency of the fabricated oscillators is in the range of 3–7.5 Hz with demonstrated syringe-powered operation for portability. Compared to previous molding or etching approaches, the fabrication method represents an improvement in manufacturability. The oscillator output can clock logic blocks such as counters required to time sequence steps in an assay. With a high-resolution laser and fine-tuning of the engraving process for rounded-profile channels, future applications include microfluidic processors made of high-density Quake microvalve networks.  Digital pneumatic computing can consequently pave the way for automated diagnostics and medical therapy.
II.  Image:
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Fig. 1: Laser engraved ring oscillator (top left) with single valve (bottom left). Elveflow pressure controller (top right) for applying constant vacuum supply and (bottom right) frequency of oscillations varying with magnitude of vacuum applied
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