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Product Design Specification

Solution Switch for Patch Clamp
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            BSAC (BWIG)

Functions: 
Currently two to eight solutions are fed through IV tubing into a manifold which is equipped with multiple stop cocks to manually control which solution is being delivered.  Our goal is to design an automated to system for the simplification of solution delivery.

Client Requirements:

· Must reliably open and close valves on command

· Compatible with up to eight feeds of IV tubing

· Can accommodate flow rates of 1-5mL/min.

· Must generate minimal noise

· Must be automated

· Compatible with Pclamp 8 software

Design Requirements
a.
Performance Requirements:  The valves should open and close under command of computer software. The device must be compatible with eight feeds of IV tubing, while accommodating flow rates of 1-5 mL/min.  The device must be automated, but generate minimal noise.  
b. Safety:  No electrical hazards should be present in the design.  Dangerous pressure levels should also be avoided.  Connections must be secure and tight to ensure no leakage. 

c. Accuracy and Reliability:   Valves must be able to consistently open and close on a regular basis.  

d. Life in service:  System must last at least 2 years before tubing connections must be replaced.

e.   Shelf life:  System must last at least 2 years or for the duration of the client’s       research.
f.   Operating environment:  The device should be able to withstand normal temperatures, pressure, and humidity within the research laboratory.  The device should be free of sharp, obtrusive corners or points as to not interfere or pose a threat to the researchers. It should be able to endure constant contact with solutions without rusting.  The noise that the device emits should be relatively low as to not interfere or affect the research results. In addition, the device should have minimal vibration so it will not disturb the results being taken when the solution is delivered to the patch clamp.
g.   Ergonomics – Ideally the entire device must be able to fit comfortably in the research laboratory.  It should be stable in order to avoid falling over, which could damage the device.

h. Size:  Needs to be able to fit on the lab bench where the manifold currently rests.  It must be a manageable shape and size for the researchers to work around.  

i. Weight:  Weight constraints do not apply to this device.  

j. Materials:  Stainless steel, or other materials that can be easily cleaned.

k. Aesthetics, Appearance, and Finish:  The device should have a smooth surface and no sharp edges to reduce the risk of injury in the research laboratory.  The finish does not matter, as long as it can be easily cleaned.  No restrictions on color.  If possible, the client would like a “pretty color” and “cute” stickers and decals.

Product Characteristics
a. Quantity:  One automated solution switch.

b. Target Product Cost:  $200 donated from the engineering department and the amount supplied by our client (if any).

Miscellaneous

a. Standards and Specifications:  Must pass our client’s specifications listed above.

b. Customer:  Desires a automated solution switch, and if time permits, a temperature controller.

c. Competition:  None known.
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