Current Robotic Liquid Handling technology (small scale models)
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The Xantus uses a micro-annular gear pump, in order to combine the benefits of a mechanical pump (rather than use air pressure), but to still provide a constant rate of fluid flow.  Other models usually use air pressure, probably b/c the pumps are hugely expensive (>$4,000).  A possible alternative involving pumping would be to get a slightly bigger gear pump at the expense of precision.  A miniature gear pump can be obtained for a little over $500.  It should be noted the minature ones weigh 5 pounds. http
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The Xantus handler also uses capacitance to measure the level of the liquid being dispensed, and its servos are accurate for its Cartesian position to within 0.2 mm.  Its movable tip range is 344mm x 146 mm x 408 mm, slightly bigger than the rapid prototyper we have.  Its capacity is a relatively small 12 microplates.  It has space for racks for the microplate holders, tips, and reagents.
It serves the following functions:
It claims to have “enough” precision for 1ul-2ml, but does not give a number for the error on the website.
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For information on purchasing gear pumps, should we end up moving in that direction.
The solutions by Hamilton Robotics use monitored air displacement, which is similar to what is done by a standard handheld pipette.  It detects changes in liquid level by either pressure or capacitance.
Tabulate features and basic functions
Competing Designs
Costs are over 30K for eppendorf products (30K for an upgrade) http
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