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Experimental Methods   
 
Creating the saturating environment  

 

To produce a stable liquid layer using high aspect ratio wells we present a design for a 

chip holder apparatus allowing an open access to the spreading for downstream 

applications (Figure S-1). This design enables one to create a saturated microenvironment 

in an enclosure, bearing a small aperture, for example 500 µm in diameter, as 

demonstrated in Figure 2 to be effective in reducing the rate of evaporation, to permit 

access to the spreading as well as to control the kinetics of liquid evaporation. A chip 

holder in form of a recession (Figure S-1A) and a lid with the aperture (Figure S-1B) is 

fabricated from Teflon
®

, a material with a very low friction coefficient. A small reservoir 

is created in the recession into which a small amount of water is added. A sealed chamber 

is created by placing the lid in Figure S-1B on top of the chip holder shown in Figure S-

1A. For dynamic wetting of wells (see Discussion) a fused silica capillary filled with the 

analyte of interest (distally fed by a flow pump) is inserted through the aperture in the lid 

and the chip holder is mounted on a translation stage (the lid is stationary). The 

movement of the translation stage is used to fill the wells through dynamic wetting. After 

the wetting is complete the capillary is disconnected; the out gassing will take place 

through the aperture and the evaporation of the reservoir drop ensures continuous 

saturation in the chamber. The aperture thus allows an open access to the spreading for 

downstream applications in which an open access is required. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S-1. Apparatus for creating a stable picoliter spreading with an open access 

interface for downstream analysis. Panel A depicts a chip holder in form of a recession 

created in Teflon, along with a reservoir for water to maintain saturation in the chamber 

created by placing the lid (B) on the holder. The lid shown in panel (B) possesses a small 

aperture to facilitate the open access to the spreading and to also reduce the kinetics of 

evaporation from the reservoir, ensuring a continuous saturation in the chamber. 
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Figure S-2. Evaluating contact line instability as the driving force behind wetting of 

high aspect ratio wells. Perpendicular extraction of the liquid drop with no lateral motion 

to induce contact line instability resulted in dewetting of the well such that only the 

neighboring wells which come in contact with receding meniscus remain wetted after the 

extraction. 
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Figure S-3. The importance of the side wall hydrophobicity in improved wetting. RIE 

results in a smooth side wall. The hydrophilicity contrast between the bottom wall and 

the side wall allows the well depicted in A to collect a larger volume of liquid through 

dynamic wetting and reduced surface area in comparison to B. The hydrophilic side wall 

in the well depicted in B, and the local spreading of water onto this surface results in a 

pronounced negative meniscus that reduces the volume of the liquid inside the well and 

increases the rate of evaporation through the increased surface area. 

 
 
  
Two movies showing the dynamic wetting are included to help clarify our discussion and 

visualize the concept. 
 
Movie S-1. Dynamic wetting of well structures. A drop of Qdot solution was placed on 

the microchip and moved across the top surface. Induced contact line instability on the 

top edges of the wells results in the capture of liquid by well structures.  

 
Movie S-2. Receding water meniscus aids in depositing particles into the well structures. 

The fluorescent polystyrene beads were placed on the top surface (spacing between the 

wells). In the absence of dynamic wetting the background signal (i.e. particles on the top 

surface) is high compared to dynamic wetting (Figure 1C). Stabilized liquid contacts in 

the wells cause the water meniscus to recede to the well structures. The particles located 

to the top surface are swept into the wells by the receding meniscus to provide the self-

assembly process.  
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