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Note: Each bar represents a bin that is 5 microns wide.  The x-axis value it is centered on represents the upper bound.  
This figure shows the results of fifteen separate tests performed on a slide contaminated with a particle size distribution ranging from 5-60um in radius.  The key take-away is the fact that the large majority of particles of radius 30um and larger are transferred to the flat PDMS while leaving the smaller particles behind.  

It is unfortunate to see that some size ranges are underrepresented and one, 35-40um, is not represented at all.  This problem should be able to be alleviated by riffling together contamination samples with a flatter distribution across the size range of interest.  It does, however, require additional experimentation to determine the appropriate pre-load for contamination with this size distribution.  
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It’s also interesting to look at the percentage of particles in each bin that were transferred to the flat PDMS.  Notwithstanding the obvious discontinuities at the 35-40 and 45-50 range, the trend can be seen showing that the wedges do selectively adhere to the smaller particles to a good extent.

In response to your earlier questions:
What is it good for?  

I think the most far reaching application that selective adhesives could be used for would be a quick and dirty replacement for other particle separation technologies, mainly sieving.  Currently, standard sieving is a time intensive process as minute particles take long times to work their way through small aperture sieves.  Furthermore, for particles below ~75 microns in diameter, wet sieving, where particles are suspended in a liquid as they pass through levels of sieves, is the common practice.  This requirement further increases the complexity of the operation as care must be taken to maintain the proper viscosity and surface tension of the liquid.  Additionally, the sieves themselves are very easy to damage and are useless once they are.  Selective adhesive could be a valuable alternative if ruggedness or ease of mobility is required.
There also exist applications specific to Los Alamos.  As I mentioned previously, it is desirable to be able to recover plutonium oxide from the ‘sweepings’ that accumulate on the floor of nuclear gloveboxes.  Currently, all of the sweepings are discarded as nuclear waste.  Were we able to recover just the nuclear material contained in the sweepings, we would be able to significantly reduce waste and improve our control over exactly where each but of nuclear material is going.  
Do we actually know what is going on/ Is geometry ideal?

While the initial (simplified) model suggests a particle size close to the transition region we are observing in the tests (~40 micron diameter), I don’t think it really represents what is happening.  The model assumes rigid wedges and it is obvious from the pictures that the wedges don’t remain rigid.  I think the selective adhesion effect likely is due to multiple factors, one being smaller particles ability to fit in between rows of wedges and another being an elastic ‘pinching’ effect the wedges have on a particles pushed into the rows.  It would seem that a more complex model would be needed to accurately predict what particles will stay and which will transfer.  

Also, I think that the geometry for the best selective adhesion should be re-evaluated.  We’ve seen that wedges can produce some selective adhesion effects, but they are almost certainly not the ideal geometry.  

Why not use a swiffer?

I think the main point here is that we not only want to reliably arrest particles, we wish to selectively separate and recover some of them at a later time.  Swiffers, by design, are made to arrest and retain particles to be discarded. 

What does flat PDMS pick up?

Flat PDMS is lousy at arresting particles.  In the testing I performed, a sample of flat PDMS pick up about 50% of the particles in the area it was exposed to.  The size of the particles it picked up was very inconsistent.  Typically, exposure would result in the arresting of a seemingly random assortment of particles.    
