Michael Sterman
Masters’ Thesis – Open Source Automated Pipetting 
 
Introduction
        For many biomedical applications, a large amount of rote pipetting is necessary to get work done.  This tedious process can take up to several hours for a researcher to do by hand, and is prone to human error.  In addition to the time wasted, the repeated thumb motions involved in pipetting can often cause medical problems similar to carpal tunnel.  
        Automated pipetting systems are often used by labs to save on time and money.  While many models exist, they are usually closed systems and extremely expensive.  A design of an open source automated pipetting system will be extremely useful as both an inexpensive alternative to the expensive machines, and may also help drive down prices of the more expensive models.
        The open-sourced rapid prototype found at www.fabathome.org/ will be reconfigured to serve as an automated pipetting device, and will be open-sourced, so that anybody who wants to build one can build one, and anyone who wants to contribute can contribute.
 
Timeline
First Semester
Conceptual design of pipetting mechanism (2 weeks – October 19)
· Motors
· Either Original USB motors, or new motors.  If the original ones, the device may require 2 USB ports, although the project itself will likely run far more smoothly.
· Control system + Zeroing
· Electronics
· Liquid suction & delivery
· Tip disposal (if necessary)
Parts selection and acquisition (2 weeks – November 2)
· Including time to ship
Construction and calibration of motor control system (2 weeks – November 16)
Construction and calibration of pipetting system (2 weeks – November 30)
Software design (CLI)  (2 weeks – End of first semester)
· Set a number of ‘docks’ in which the standard microplates can be placed.
· Configuration presets for most standard microplates, tips, etc. (and the ability to either save or input new configs) (use matrix transformations for universality)
 
Second Semester (too early to plan a precise schedule)
Wiki site
Recruit others to build/use the device
Gather data on accuracy, precision (in terms of both amount of fluid and precision of movement)
Possibly expand to hold more microplates (size can fit four stations, which is barely sufficient)
 
Deliverables
1. An automated pipetting system that can deliver consistent amounts of liquid to at least four different microplate locations (source, destination, tips, trash).
2. The ability to save/store microplate options, and to expand the system with relative ease
3. CLI
4. GUI that can both run the machine and produce savable CLI  outputs for quick repeats.  Possibly built on top of original FAB@HOME control GUI.
5. A wiki site with all documentation and data on the system (webhosting will be needed)
6. Data on the accuracy, precision and consistency of the system
7. All relevant documentation
 
Notes
        Most automated pipette systems have some sort of automatic error detection, for example detecting if an air bubble is suctioned in instead of liquid.  This will likely not be delivered in the project, especially if the liquid delivery system used is based directly off of a hand-pipetting system, whereby the user must physically inspect the pipette to see that there are no bubbles.  As a result, the pipette system we will design will probably not be as useful for extremely small quantities of liquid.
        
 
