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The gas pressure inside the vacuum chamber can be described using ideal gas laws. An equivalent pressure model is shown in Figure S1. 
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Figure S1. An equivalent model of the gas pressure inside channel. is atmospheric pressure,  is capillary pressure between gas-liquid at inlet,  is pressure difference across the liquid column,   is capillary pressure between gas-liquid in channel,  is the gas pressure inside channel,  is vacuum pressure generated by a pump, ) is gas volume inside channel, ) is diffusion rate of gas molecule,  is the thickness of PDMS membrane and  (Barrer) is permeability coefficient of PDMS.

The molar flux diffusion,  out of microfluidic channels into a vacuum chamber can be written using the permeability coefficient,
		(
, where  is the thickness of PDMS membrane, ) is the permeability coefficient of PDMS,  is the gas pressure inside the channel,  is the pressure inside the vacuum chamber. 

The pressure inside the vacuum chamber was calculated using the ideal gas law. The schematics of a syringe pump plunger and a vacuum chamber is shown in Figure S2.  
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Figure S2. An equivalent model of the pressure inside the vacuum chamber.

Before pulling the syringe, the ideal gas law for the vacuum chamber and syringe can be written as
		(
		(
, where  is the initial pressure, the volume inside the vacuum chamber respectively and  is the initial pressure, the volume of the connected syringe respectively. To be specific, before pulling the syringe, the pressure inside the vacuum chamber is atmospheric pressure, . Also, there are no gas molecules inside the syringe before pulling the syringe,  
After pulling the syringe,
		(
Considering , , 
		(
Therefore, 
		(
For example, when ,  , the pressure inside the vacuum chamber can be calculated to be  Pa.
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