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Function: 
When a heart transplant is not available, a Ventricular Assist Device (VAD) is connected to a patient's heart to assist with pumping blood.  The goal of this project is to develop a mechanical loop that simulates the total systemic resistance of a human, so it can be used to test VADs.  The ability to conduct testing will allow for innovation in the development of VADs, which will ultimately lead to better patient care. 

Client Requirements:
· Pulsatile flow to the VAD
· Continuous flow to VAD for troubleshooting
· Adjustable pressure (50-200 mm Hg)

· Adjustable flow rate (5-8 L/min)

· Simulate range of physiological conditions

· Replaceable tubing

· Heart rate of 30-200 bpm
· Passive flow from reservoir to heart simulator
Design Requirements

a.
Performance Requirements:  accurate representation of physiological conditions including adjustable stroke rate, stroke volume, systolic pressure, and diastolic pressure.  Human blood pressure can range from extremes of 50/30 to 240/120
b. Safety:  Safe for the operator as well as any observing researchers
c. Accuracy and Reliability:  Must produce adjustable heart rate in increments of one to model physiological conditions.  Flow rate must be accurate to +/- 5%.
d. Life in service:  Indefinite contingent on  part maintenance/ replacement
e. Shelf life:  N/A
f. Operating environment:  Suitable for laboratory conditions 
g.   Ergonomics:  Easy to maneuver and operate for researchers

h.
Size:  Small enough to be stored easily in a lab and operated on a lab bench
i. Weight:  N/A
j.   Materials: Replaceable tubing and non-corrosive materials
k. Aesthetics, Appearance, and Finish:  N/A  
Product Characteristics
a. Quantity:  One
b. Target Product Cost: $10,000  
Miscellaneous

a. Standards and Specifications:  see client requirements 
b. Customer:  Product must meet client requirements

c. Patient-related concerns:  None
d. Competition:  There are many others that have made mock circulatory loops, for similar and differing purposes, but they are not considered competition because the design will not be mass produced or sold
