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parameters above for patches p=50 µm, [C] never increased to Cthresh. However, when 
p=100, [C] increased to Cthresh in 10 s.  The threshold patch size, ptr, (smallest p that will 
initiate clotting) was between 50 and 60 µm.  The value of ptr increased as kpatch was 
decreased, indicating that the rate of production at the surface of the patch will affect ptr.  
This change in ptr is consistent with preliminary experimental results that showed that 
when the TF concentration was decreased, tR increased and ptr increased.  In the 
numerical simulations, the value of ptr also increased as D was increased. 

We emphasize that the quantitative agreement of the simulation with the 
experiment is likely to be coincidental.  We believe that the timescale of reaction, tR, a 
single experimentally determined parameter, is a simpler and more reliable predictor of 
the size of the threshold patch for different blood plasma samples.  

The effect of curvature should also be important for patches in small capillaries.  3-D 
simulations are needed take this effect into account. 

 
 

 
Fig. 7.  Numerical simulation indicated that the probability of initiating “clotting” in the 
model exhibits a threshold response to patch size.  In simulation, patches p≤50 µm never 
initiated “clotting”, but patches p≥60 µm always initiated “clotting”.   

 
Numerical simulation for “clotting” on tight clusters of sub-threshold patches. 
The effect of changing the distance between sub-threshold patches on the concentration 
profile of C and on “clot time” was determined.  A cluster of sub-threshold patches p=40 
µm generated [C] > Cthresh only when positioned sufficiently close together.  When 40 µm 
patches were separated by 80 µm, Cthresh was never reached.  However if patches were 
separated by only 20 µm, Cthresh was rapidly reached and “clotting” initiated. 

 
Preparing the PDMS microfluidic chamber for experiments with blood plasma. 
 
Designing and fabricating the chamber. 
The microfluidic chambers (Fig. 8) used in the blood plasma and whole blood 
experiments were constructed primarily from poly(dimethylsiloxane) (PDMS) and  
fabricated from multi-level, machine-milled, brass masters. The disposable PDMS 
chamber had an inner diameter of 13 mm, an outer diameter of 20 mm, and a depth of 1 
mm. 

 


