Supplementary video 1: Valve opening without an integrated microheater. The valve chip was heated at 70 °C and wax melting was initiated at the wax-hole´s edge interface
Supplementary video 2: Valve opening with integrated microheater. After microheater activation, wax starts melting and ink solution flows through the valve from the valve inlet channel into the valve outlet channel
Supplementary video 3: Filling the closing valve with an ink solution. The cellulose membrane and the valve seat have the same diameter (1.8 mm) restricting the cellulose membrane-liquid contact area at the connection between the valve seat and the valve outlet channel
Supplementary video 4: Filling the closing valve with an ink solution. The cellulose membrane has a smaller diameter (1.7 mm) than the valve seat diameter (1.8 mm) increasing and expanding the cellulose membrane-liquid contact area to the membrane´s periphery
Supplementary video 5: In-vitro validation of the actuator module with a diluted stool sample (330 mg/mL). The microheater was connected to a power supply using a contact needle 
Supplementary video 6: Testing the actuator module with an ink solution on a test board

