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Organ-on-Chip Platform with an Integrated Acoustic Biosensor and Polished Silicon Porous Membrane Conclusion and Future Work

Sensor integration for real-time monitoring is crucial to ensure the relevance and usefulness of Organ-on-Chip (OoC) devices for biomedical applications [1].

There is a recent interest in going beyond polydimethylsiloxane (PDMS) as a standard material of OoC devices to avoid adsorption of pharmaceutical drugs and other molecules of interest, and to improve the scalability and the production throughput [2,3]. Therefore, we propose a PDMS-free OoC platform with an integrated acoustic sensor and polished silicon porous membrane. The main objective is to achieve versatility in the porous membrane design and demonstrate an efficient microfabrication process of the OoC platform.

The structure of the OoC platform with an integrated acoustic sensor and porous silicon membrane is shown in figure 1. The OoC device consists of a GaAs piezoelectric substrate, a silicon-on-insulator (SOI), and a glass wafer, forming a microfluidic channel thanks to standard bulk micromachining microfabrication processes.
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 1 Figure 1. (a) Cross-section view of the OoC platform with acoustic biosensor and porous membrane, and (b) the stacking of multiple layers to form a multi-channel microfluidics system separated by porous membrane.
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 2 Figure 2. (a) PAW-based sensor signals with and without electrically grounded Au layer and (b) Surface functionalisation process of Au thin film to capture specific biomolecules.
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 4 Figure 4. (a) The SOI chip with suspended 5 μm thin silicon membrane (b) the SEM images of the porous membrane area.
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 65 Figure 6. (a) SEM image of collagen coating on the silicon porous membrane and (b) HUVEC growth after 7 days
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 73 Figure 7. Wafer-level Microfabrication and Bonding Process of the OoC Platform
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