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Figure S1. (a) Image showing a comparison of the lengths of the exposure area and the floating valve. 
(b) Relationship between the lengths of the exposure area and fabricated valve. The length of the 
valve was longer than that of the exposure area. 

 

Figure S2. Plots of the discharge flow rate via microchannels (area: 50 μm × 50 μm) with different 
lengths at various input pressures. 
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Figure 3S. (a) Relationship between the maximum volume of stored water and the thickness of the 
balloon membrane. (b) Relationship between the maximum deflation pressure of the balloon 
membrane and the thickness of the balloon membrane when 1 mL of water was stored in the pump. 


