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Abstract  

In this paper, a novel prototype liquid-air dual gradient chip is introduced, which has 

paved the way for effective synergic effect bio-evaluation of air pollutant. The chip is 

composed of an array of the agarose liquid-air interfaces, top air gradient layer and 

bottom liquid gradient layer. The novel agarose liquid-air interface allows for 

non-biased exposure of cells to all the substances in the air and diffusive interactions 

with the liquid phase; while the dual liquid-air gradient provides powerful screening 

abilities, which well reduced errors, saved time and cost from repeated experiment. 

Coupling the two functions, the chip subsequently facilitates synergic effect 

evaluation of both liquid and air factors on cells. Here cigarette smoke was taken as 

the model air pollutant, and its strong synergic effects with inflammatory level of 

A549 lung cancer cells on their fate were successfully quantified for the first time. 

These results well testified that the proposed dual-gradient chip is powerful and 

indispensable for bio-evaluation of air pollutant. 
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