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Measuring initiation of “clotting” in the chemical model in a microfluidic chamber. 
 
Designing and assembling the chamber. 
The microfluidic chamber (Fig. 5) used in the chemical model experiments was 
constructed by sealing a PDMS gasket to a siliconized coverslip.  The disposable 
chamber had an inner diameter of 10 mm, an outer diameter of 20 mm, and a depth of 1 
mm.  A 30 µL drop of the model reaction mixture was placed in the chamber. The glass 
coverslip coated with photoacid substrate was placed on top. 
 

 
Fig. 5. Schematic drawing of the set-up for experiments with the chemical model.  A 
PDMS gasket (gray) was sealed to a siliconized glass coverslip.  The chemical model 
reaction mixture (30 µL, purple) was placed in the chamber.  A photoacid layer (20-30 
µm) of a dispersion of 2-nitrobenzaldehyde (50% by weight) in dimethylsiloxane-
ethylene oxide block copolymer was placed on top of the PDMS and in contact with the 
chemical model reaction mixture.  A photomask was placed on top, allowing UV light 
(300-400 nm) to pass only in specific locations (green).   
 
Creating acidic patches by UV irradiation. 
A 100 W Hg lamp was used to irradiate the sample from above. Light passed through a 
heat absorbing filter (50 mm diameter Tech Spec™ heat absorbing glass) then a short-
pass filter (Chroma # D350), allowing primarily 300-400 nm wavelengths to reach the 
sample. Light then passed through a condenser which was defocused to yield a uniform 
illumination area of ~6 mm in diameter on the sample.  UV light was illuminated through 
a “silver on Mylar” photomask (CAD/Art Services Inc.) placed directly on top of the 
glass coverslip coated with the photoacid dispersion. 

 
Imaging the model reaction mixture using epi-fluorescence microscopy. 
A 150 W Xenon light source was used to monitor the model reaction mixture from below 
the sample.  Light passed through a filter cube (λex=535-585 nm, λem=600-680) and a 5x 
0.15 NA objective.  Exposure times of 10 ms were taken every 180 ms, with the camera 
set at bin = 2x2 and gain = 255.  The quenching of red fluorescence indicated that the 
model reaction mixture had reacted and initiated “clotting.”  Significant photobleaching 
was not seen for the pH sensitive dye.  When the initiation of “clotting” occurred (after 
~22 s of irradiation for large patches), quenching of fluorescence intensity occurred 
rapidly, decreasing by a factor of ~10 in <1 sec (see example in Fig. 10). This is NOT 
consistent with simple photobleaching. 

The images of the acidic patches in the chemical model system (here we are not 
referring to monitoring of “clotting”) were obtained by filtering the “UV irradiation 


