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1 Principle of the Autonomic Pumping Method  

As shown in Figure S1a, air dissolved in the vicinity of the channel wall is evacuated through the 

channel and the inlet reservoir (left one). Air cannot go through the outlet reservoir (right one) because 

the open-top of the reservoir is sealed with a lid (cover slip or adhesive tape). When the PDMS device is 

put back to atmospheric pressure environment, the directions of air transfer are reversed (Figure S1b). 

When a liquid is dispensed into the inlet reservoir, dissolution of air into PDMS starts to reduce the 

pressure inside the channel and the outlet reservoir because air is no longer fed from the outside. As a 

consequence, the liquid in the inlet reservoir begins to flow in the channel autonomically (Figure S1c). 

The liquid flow lasts even after the entire channel was filled with the liquid because the remaining air 

confined in the outlet still permeates into the PDMS (Figure S1d). 
 

 

 

  

Figure S1. Schematic representation of the operational steps in the autonomous pumping process. The light 
blue rectangles represent PDMS, while the arrows show air-flow directions. Among the arrows shown in the 
figures, red ones indicate air-flow directions in the reservoirs and the channel. 
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2 Comparison of the structural architecture of microchips used in the preceding and current studies 

Figure S2. Schematic representation of the microchips used in the preceding work (a) and the current work (b−e). 


