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Function:
This project is part of a larger goal to build a low-cost and modular MRI system for testing of novel multi-mode intravascular MRI probes with tracking, imaging and RF ablation capabilities.  This component of the project will involve the designing, simulating, building, and testing of gradient coils to function with the system. The system will form an essential part of a low-cost MRI system.

Client Requirements:

·  System needs to be low cost, simple
· Small in size but still functional

· Exhibits a high degree linearity in the magnetic field produced

Design Requirements:

I. Physical and Operational Characteristics

1. Operating Environment

a. Pulse Duration:  .008 – 11 msec 
b. Clinical Magnet Field Strength

i. 1.5 T

ii. Permanent Magnet to be used: TBD

c. Amplifier Properties – TBD

i. Will use DC, could be modified to AC in the future
2. Materials

a. Type of Metal:  Copper Wire – Gauge determined based on design characteristics

3. Size
a. Bore has two concentric cylinders

i. Magnet is on Outer Cylinder

ii. Gradient Coils are wrapped around inner cylinder

b. Will be validated with Hall Effect Probe

c. Inner Radius of RF Coils (inside Permanent Magnet) = ~12 in.
4. Accuracy and Reliability

a. Coils should optimize linearity of field generated

II. Production Characteristics

1. Quantity

i. Only one unit will be produced at this point

2. Cost

i. Fully Functional System < $10k (ideally $3-5k)

III. Miscellaneous
1. Standards and Specifications:
i. The system is intended for experimental use and as such does not require FDA approval.
ii. No human subjects will be used at this time, so IRB approval is not needed.
2. Patient Related Concerns
i. The system is not currently being designed for human testing.  In the future, design modifications may be needed to make it safe for patient testing
3. Competition
i. Existing products  are clinical MRI machines

ii. Research has been done in the field to simplify clinical systems to a modular interface.  This is similar to goals of the project, but still integrate expensive clinical systems (Stang, et al., 2008)

